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While there is extensive literature assessing the impact of command-and-control and
market-incentive environmental regulation on carbon emissions, it overlooks the fact that
command-and-control environmental regulation and market-incentive environmental
regulation are the embodiment of the national concept of green development. When a
national leader with a green development philosophy is in power, local governments (due
to the competition among them) adjust the economic development strategies and targets
in their jurisdictions according to the leaders’ philosophy, resulting in differences in urban
carbon emissions. Based on Chinese urban panel data from 2010 to 2016, this study uses
a difference-in-differences approach to assess the impact of a national leader with a green
development philosophy in power on carbon emissions in cities with different political
sensitivities and the mechanisms of the impact. Our study finds that after the change in
national leadership, the carbon intensity of high politically sensitive cities decreases
significantly compared to low politically sensitive cities. We further find that increasing
urban green areas and limiting the development of high-polluting industries are twoways to
reduce carbon emission intensity in highly politically sensitive cities. A heterogeneity test
demonstrates that the higher the level of economic development of the region where the
city is located, the fewer the number of industrial enterprises in the city, the lower the total
industrial output value of the city, and the more domestic enterprises in the city, proving
that the change of national leaders more significantly impacts the city’s carbon emission.
Our study suggests that policymakers should pay careful attention to the system of
appraisal of officials, urban greening and development of highly polluting industries, and
differentiated environmental policies.
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INTRODUCTION

Since China’s reform and opening up in 1978, the Chinese
economy has created a remarkable “Chinese miracle.” The
rapid economic growth has been accompanied by a significant
increase in energy consumption and greenhouse gas (GHG)
emissions (An et al., 2021). Since 2006, China has become the
world’s largest emitter of carbon dioxide (Zhao et al., 2020), and
the issue of GHG emission reduction has become a growing
concern. Considering the deteriorating environment and the
consequential international pressure, the Chinese government
has developed an ambitious GHG reduction plan (Cheong et al.,
2016). In the November 2014 US-China Joint Statement on
Climate Change, China set a national autonomous
contribution target to peak CO2 emissions around 2030. In the
general debate of the 75th session of the UN General Assembly in
2020, China further proposed the goal of achieving carbon
neutrality by 2060, in addition to the goal of achieving carbon
peaking by 2030 (Xian et al., 2022). Reducing CO2 emissions and
achieving peak carbon and carbon neutrality have produced a
broad and profound social change in China’s economic
development.

Economic development goals and policies reflect the central
government’s development philosophy. The formulation of the
carbon peaking and carbon neutrality goals indicates that green
development is an important direction for China’s economic
development at this stage and implies that the current central
government has a strong green development philosophy. The
18th National Congress of the Communist Party of China, held in
November 2012, elected a new central leadership with Xi Jinping
as the core; the 12th National People’s Congress, held in March
2013, formally established a new national leadership with Xi
Jinping as the president. During his administration, General
Secretary Xi Jinping has proposed strong green development
concepts, such as: “A good ecological environment is the
fairest public product and the most universally beneficial
welfare of people’s livelihood,” “Building an ecological
civilization is related to people’s welfare and the future of the
nation,” and “clean waters and green mountains are gold and
silver mountains.” This green development philosophy was
evident as early as when he was in power in the local
government. In August 2005, when Xi Jinping was the Party
Secretary of Zhejiang Province, he first proposed the scientific
assertion that “clean waters and green mountains are gold and
silver mountains” during an inspection in Anji, Huzhou, and
Zhejiang Province. To manage the environmental damage in
Zhejiang Province in the course of rapid economic development,
Xi Jinping proposed a series of environmental pollution
remediation measures during his administration.

This study has remarkable political and institutional context, it
is certain that the Chinese government plays an active role in
promoting economic development (An et al., 2016; Niu and
Zhou, 2022). However, it is important to note that the concept
of green development does not act directly on the ecological
environment or GHG emissions and that municipal governments
play an important role in this process (Shen et al., 2015; Xu et al.,
2016). Municipal governments are the main subjects of

implementing national macroeconomic policies at the micro-
level. Municipal governments have a large, huge, and flexible
discretion on whether and how national policies are
implemented, which is an important requirement for “politics
out of Zhongnanhai” (Xu, 2011). In China, under the system of
“political decentralization” and “fiscal decentralization,” local
governments often control a series of important resources
such as land and credit within their jurisdiction. Under the
promotion appraisal mechanism, which uses GDP as the
appraisal indicator, local governments constantly seek to
maximize regional GDP (Li and Zhou, 2005), hoping to stand
out in the competition among local governments. With the
changing relationship between the state and society and the
adjustment of central government policies, the competitive
landscape of local governments is gradually changing, and the
space for local governments to derive economic benefits from
GDP competition is shrinking (Sun et al., 2021). With the
increasing public outcry for environmental protection, the
central government adjusted its evaluation criteria for local
governments and gradually included the quality of
environmental protection in the promotion criteria for local
government officials (Pu and Fu, 2018). Performance in
environmental protection will positively impact the promotion
of local officials (You et al., 2019). This is an important reason
why changes in the central government’s green development
concept affect urban carbon emissions, and it is also an
important theoretical basis for this study.

When local governments have high political sensitivity, they
usually adjust local economic policies in time to cope with the
economic development trend of the new stage, while local
governments with low political sensitivity will adjust economic
policies less. Thus, when national leaders with a distinctive green
development philosophy are in power, local governments with
different political sensitivities adjust their local economic policies,
which has a strong political impact on local enterprises, resulting
in differences in urban carbon emissions. Subsequently,
quantifying the political sensitivity of cities will be an
important aspect of analyzing the impact of the change in
national leaders on the change in urban carbon emissions. The
literature typically measures political uncertainty using synthetic
indices or important local leadership changes and lacks a
quantification of the degree of political uncertainty at the city
level. Therefore, we use economic policy uncertainty in cities as a
proxy for political sensitivity to examine the impact of governing
by national leaders with a strong green development philosophy
on urban carbon emissions.

Economic policy uncertainty is used to portray the frequency
of economic policy changes and adjustments in a country, region,
or city, and aims to effectively capture the sensitivity of a country,
region, or city to changes in national policy. The more frequently
and timely a city’s economic policies are adjusted when the
country’s leaders change, the higher the uncertainty of the
city’s economic policies while reflecting the city’s higher
political sensitivity. On the contrary, if certain cities are less
likely to adjust their economic policies before and after a change
in the country’s leadership, economic policy uncertainty is lower
in these cities while reflecting their lower political sensitivity.
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Thus, economic policy uncertainty is an excellent proxy variable
for quantifying political sensitivity in cities. Therefore, this study
uses the economic policy uncertainty index at the city level in
China constructed by Yu et al. (2021) as a proxy variable for
political sensitivity in Chinese cities. We divide cities into high
and low political sensitivity groups using the median of economic
policy uncertainty for the full sample and analyze the changes in
carbon emissions in cities with different political sensitivities
when the country leader changes.

This study proceeds as follows. First, based on a panel data of
Chinese cities from 2010 to 2016, we use the election of General
Secretary Xi Jinping as the national leader as the time of policy
occurrence, and cities with higher political sensitivity as the
treatment group and cities with lower political sensitivity as
the control group. Thereafter, using a difference-in-differences
(DID) approach, we assess the impact of a national leader with a
green development philosophy in power on urban carbon
emissions. Second, this study considers two influence
mechanisms, the development of highly polluting industries
and urban greening, and analyses whether local governments
achieve carbon reduction through these two influence
mechanisms after the change of top national leaders. Third,
this study considers the impact of city characteristics—such as
the location of the city, the number of industrial enterprises in the
city, the output value of industrial enterprises, and the number of
enterprises of different nature—to evaluate the effect of the
governance of national leaders with distinct green
development concept on urban carbon emission reduction
more comprehensively.

Our main contributions of this study are the following. In the
existing literature, synthetic indices or political events are usually
used to measure policy sensitivity. For example, Baker et al.
(2016) constructed a policy uncertainty index for the Chinese
economy. An et al. (2016), Cheng et al. (2021), and Xu et al.
(2016) measured policy uncertainty using the change of
municipal party secretaries and mayors. The shortcomings of
such measures are that they do not consider the regional
heterogeneity of economic policy changes in China (Shi et al.,
2020) and the lack of the quantification of the degree of political
sensitivity in different regions. Moreover, the uncertainty of
urban economic policy reflects the city’s political sensitivity,
and the frequency and speed of the adjustment of the
economic policy system depend on the level of political
sensitivity. This study measures urban political sensitivity
using an index of economic policy uncertainty at the city level
in China constructed by Yu et al. (2021), fully considering
economic policies’ regional heterogeneity.

Second, this study examines the impact of governing by
leaders with a green development philosophy on urban carbon
emissions. The existing literature has adequately assessed the
policy effects of environmental regulation in recent years,
ignoring the fact that environmental regulation originates from
central government decisions. For example, Cui et al. (2021) and
Zhu et al. (2022) elevated the policy effect of China’s carbon
emission trading. Liu et al. (2021) analyzed the carbon emission
reduction effect of sustainable development goals. Chen and
Wang (2022) explored the impact of low-carbon city pilot. In

essence, environmental regulation reflects the development
philosophy of the country’s leaders. Moreover, due to the
institutional background of “political decentralization” and
“fiscal decentralization” in China and the promotion
assessment mechanism focusing on relative performance, the
political sensitivity of local governments is an important factor
affecting the effect of central policies.

Third, this study analyzes how the leadership with the green
development concept affects carbon emission levels in different
politically sensitive cities. Since local governments in China
have strong control and influence over the local economy, we
mainly consider the development of high-pollution industries
and urban greening as two influencing mechanisms. Through
these two mechanisms, we explore the carbon reduction
mechanisms in cities with different political sensitivities
when leaders with a green development philosophy are
in power.

LITERATURE REVIEW

This study mainly involves two types of research literature. The
first type is related to the policy effect assessment of
environmental regulation. In recent years, the Chinese
government has implemented a series of environmental
regulations to meet carbon neutrality and carbon peaking
goals. Environmental regulation is the most important factor
affecting energy saving and emission reduction (Shuai et al., 2017;
Acheampong et al., 2019; Ouyang et al., 2020), including
command-and-control environmental regulation and market
incentive environmental regulation. These environmental
regulations have effectively reduced energy consumption in
numerous countries (Laplante and Rilstone, 1996; Omer, 2008;
Zhou and Huang, 2016; Shahsavari and Akbari, 2018; Pei et al.,
2019). According to existing studies, in terms of command-and-
control environmental regulation, the Chinese government has
issued a series of policies, such as the “Thousand Enterprises”
energy-saving policy (Ma and Liang, 2018), the carbon emission
target as a binding indicator in the “Eleventh Five-Year Plan” (Liu
et al., 2021), the national fiscal policy on energy saving and
emission reduction (Lin and Zhu, 2019), and low-carbon city
construction (Song et al., 2020). These command-and-control
environmental regulations have led to significant reductions in
energy intensity and improvements in energy efficiency in all
provinces during the Eleventh Five-Year Plan period (Pan et al.,
2019). In terms of market-driven environmental regulation,
China has conducted pilot policies, such as sulfur dioxide
emission trading (Hou et al., 2020), carbon dioxide emission
trading (Wang et al., 2019; Yu et al., 2021; Zhang andWang, 2021;
Yu et al., 2022), and energy consumption permit trading (Zhang
et al., 2021). Implementing market-incentivized environmental
regulation has significantly reduced pollutant emissions and
promoted energy efficiency through technological innovation
(Pei et al., 2019), essentially achieving the win-win situation
for environmental benefits and efficiency advocated by the
Porter hypothesis (Wang et al., 2019). This is not only
beneficial for China’s coordinated regional development and
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green, low-carbon transition but also for sustainable social
development (Jiang et al., 2016; Wang et al., 2019).

The second type of literature is related to policy uncertainty,
which, as a part of market risk, has an important impact on the
economy’s stability and development. There are two main types
of measures of policy uncertainty. The first measure is based on a
composite index (Shah et al., 2021; Tran and Houston, 2021), and
the research related to economic policy uncertainty mainly
adopts the Economic Policy Uncertainty Index constructed by
Baker et al. (2016), which measures economic policy uncertainty
based on the index of newspaper text, and applies this
construction method to different countries and regions.
Similar to this method, Li et al. (2020) constructed China’s
monthly EPU index based on three national newspapers, and
Huang and Luk (2020) constructed China’s daily EPU index
based on ten local newspapers (Deng et al., 2019; Dong et al.,
2022; Huang, 2022; Niu and Zhou, 2022). Julio and Yook (2012)
discuss the impact of policy uncertainty on investment in the
context of national elections in 48 countries between 1980 and
2005, using the election of national leaders as a proxy variable for
policy uncertainty. An et al. (2016), Cheng et al. (2021), and Xu
et al. (2016) used municipal secretary or mayoral turnover as a
proxy variable for policy uncertainty. Francis et al. (2021)
constructed a weighted policy uncertainty index using Google
political election news, a tax expiration index, a CPI forecast
spread, and a federal procurement forecast spread.

From the available literature, the assessment of the policy
effects of environmental regulations implemented in China in
recent years has ignored the particular political-institutional
context of China, which has a hierarchical tradition; the
“leader-will” in the political ecology leads to the widespread
“supremacy” thinking of lower-level officials, which is the
main reason for effective environmental regulation. Moreover,
the central government has absolute authority over the personnel
appointments of local officials, and in addition to the Party
Congress, the central government adjusts local personnel
appointments through promotion, demotion, retirement,
exchange, and other institutional provisions. Thus,
environmental regulation is essentially a reflection of the
development philosophy of the country’s leaders, and leaders
who govern with a green development philosophy will naturally
enact a range of environmental regulations. When the local
officials appointed by the central government have high
political sensitivity, the local government will adjust economic
policies in time to complete the development goals and tasks in
the new stage. On the contrary, when the local officials have low
political sensitivity, the local government will adjust economic
policies less. Therefore, the economic policy uncertainty of local
governments reflects the political sensitivity of local governments.
In terms of quantitative policy uncertainty, the uncertainty of
China’s economic policy constructed by Baker et al. (2016)
ignores regional heterogeneity and fails to account for the
differences in policy uncertainty across regions. Consequently,
as a proxy variable for policy uncertainty, the local official
turnover lacks a quantification of the degree of policy uncertainty.

Based on the above analysis, we choose the economic policy
uncertainty index constructed by Yu et al. (2021) at the Chinese

city level to reflect the political sensitivity of each city. Yu et al.
(2021) improved the Chinese economic policy uncertainty index
constructed by Baker et al. (2016) by considering the contextual
differences between the Chinese and English expressions, and
took 460 newspapers in the CNKI newspaper database as the data
source for text analysis and, for the first time, extended the
economic policy uncertainty index from China’s national level
to China’s provinces and cities.

METHOD AND DATA

Econometric Model
As mentioned above, in November 2012, the 18th National
Congress held in China elected a new central leadership with
General Secretary Xi Jinping as the core, and the following year Xi
Jinping was formally elected President of the 12th National
People’s Congress. New leaders often come to power with new
governing philosophies, and such changes may alter the
economic policies of local governments, while the political
sensitivities of local governments may influence the strength of
the policy effects. Secretary Xi Jinping is a leader with a distinct
concept of green development. After he took office, he
successfully proposed several green development concepts,
such as “clean waters and green mountains are gold and silver
mountains” and “man and nature coexist in harmony.” Thus, a
change in national leaders may lead to significant differences in
carbon emission levels in cities with different political
sensitivities. The event of the election of General Secretary Xi
Jinping as president provides an excellent quasi-natural
experiment to assess the relationship between political
sensitivity and urban carbon emissions.

We use a DID approach to explore the effect of political
sensitivity on urban carbon emissions and the city-level economic
policy uncertainty index constructed by Yu et al. (2021) to
capture the political sensitivity of cities in China. The index
counts the proportion of articles containing economic policy and
keywords indicating uncertainty to the total number of articles
containing the keyword “economy” in each city’s news daily and
uses this value to quantify economic policy uncertainty in each
city. We divide the full sample into two groups of high and low
political sensitivity using the median of the economic policy
uncertainty index for each city and define cities with high
political sensitivity as the treatment group and cities with low
political sensitivity as the control group. By distinguishing the
treatment group and the control group, we obtain the influence of
different political sensitivities on the difference in urban carbon
emissions. The specific model is as follows:

logYit � β0 + β1 × post × treat + β2 × Xit + θi + ψ t + εit , (1)

where the explanatory variable logYit is the carbon emissions
intensity; post is a dummy variable, indicating the change of
national leaders; post � 1 indicates the period from 2013 to 2016;
post � 0 indicates the period from 2010 to 2012; treat indicates a
dummy variable for the urban treatment group; treat � 1 is the
treatment group, indicating cities with political sensitivity above
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the median level of all cities; treat � 0 is the control group,
indicating cities with political sensitivity below the median level
of all cities; and β1 is the core coefficient of this paper. If the
coefficient is significantly negative, it indicates that cities with
high political sensitivity can timely and effectively change
environmental protection policies and reduce urban carbon
emission intensity after national leaders with a distinct
concept of green development take office. Xit denotes the set
of control variables at the city level that may affect the carbon
intensity of a city, including the level of economic development
(lnpGDP) and its squared term (lnpGDP2), foreign direct
investment (FDI), the level of technological development
(TC), and government input (GOV). θi represents the
individual fixed effect; ψt indicates the time fixed effect, and
εit is the random disturbance term.

Variables and Data
The carbon intensity of cities (lncarbon intensity) is this study’s
core explanatory variable. The selection of carbon emission
intensity instead of total carbon emission in this study is
mainly based on the following considerations. First, as the
world’s largest developing country, China is in the stage of
rapid urbanization and industrialization, and its economy and
energy consumption are both growing rapidly; hence, the increase
in total carbon emissions is an inevitable result. Therefore,
focusing on the carbon intensity of cities makes sense because
the same economic goals will be achieved with lower total carbon
emissions. Second, numerous environmental regulation policies
formulated by the Chinese government mainly aim at carbon
emission intensity; hence, we chose carbon emission intensity
rather than total carbon emission as the explanatory variable.
Third, reducing the intensity of carbon emissions is an important
goal that China is pursuing until it achieves peak carbon by 2030
and carbon neutrality by 2060. For developing countries,
emission reduction does not necessarily mean the reduction of
total carbon emissions but also reducing carbon emissions per
unit of GDP. The carbon emission intensity in this study is equal
to the total carbon emission divided by the total urban GDP, in
which the total carbon emission is equal to the physical
consumption of electricity, coal, and oil multiplied by their
respective carbon emission factors. In the regression analysis,
the intensity of carbon emissions in cities takes the form of a
natural logarithm.

To control for factors that may affect the intensity of urban
carbon emissions, we include a set of city-level control variables
in the regressions. First, we use the natural logarithm of urban per
capita GDP to measure urban economic development and
incorporate its square term into the regression equation to test
the possible non-linear relationship between urban economic
development level and carbon emission intensity. Second, we use
urban public finance expenditures divided by public finance
revenues to measure government inputs (GOV). Government
input is an important factor affecting the level of urban carbon
emissions. On the one hand, local governments may over-invest
in the secondary sector to pursue higher fiscal revenues, leading to
higher levels of urban carbon emissions. On the other hand, local
government spending on environmental protection reduces the

level of urban carbon emissions. Third, we use city science and
technology expenditure to measure the level of technological
development of a city. The technological level of a city’s
industrial sector represents the level of urban scientific
research, which is an important variable affecting the level of
urban carbon emissions. Fourth, we measure foreign direct
investment (FDI) using total foreign real capital. The impact
of FDI on carbon emissions is uncertain, and according to PHH
(Eskeland and Harrison, 2003; Cole, 2004), multinational
companies often move pollution-intensive enterprises to
developing countries with relatively low environmental
standards, leading to higher regional carbon emission levels.
However, the advanced technology of foreign-owned
enterprises may reduce carbon emission levels.

The development of highly polluting industries and the green
area of cities are two channels used to analyze the impact of a
leader with a distinct green development philosophy in power on
the carbon emissions in cities. We use the number of mining
employees (MII) and the number of manufacturing employees
(MAI) to measure the development of highly polluting industries.
Moreover, we use public green space area (PGS), garden green
space area (GGS), and built-up area green coverage area (GCA) to
measure urban greening. The five variables in the mechanism test
are taken to their natural logarithmic values.

All data are from the National Bureau of Statistics and China
Urban Statistical Yearbook. The data covers all prefecture-level
cities in China’s 30 provinces, municipalities, and autonomous
regions (excluding Hong Kong, Macao, Taiwan, and Tibet). The
period is from 2010 to 2016, and all nominal data are adjusted for
real values based on the 2010 price index. For a few cities with
slight data loss, a linear interpolation method is used to
supplement the data, but some cities are removed due to
serious data loss. To mitigate the effects of outliers, we
winsorize the top and bottom 1% of all the continuous
variables from their distributions.

Table 1 presents the results of descriptive statistics for all the
main variables. In terms of mean values, the carbon emission
intensity of the treatment group is 0.436, which is much lower
than that of the control group, which is 0.495. The treatment
group has higher GDP per capita, government input, level of
technological development, and FDI than the control group. This
result indicates that the treatment group emits less CO2 levels for
the same GDP output compared to the control group of cities. In
other words, the cities in the treatment group are more efficient in
their energy use.

EMPIRICAL RESULTS AND ANALYSIS

We use the full-sample and a DID approach to estimate the
difference in carbon emission intensity between the treatment
group (high politically sensitive city) and the control group (low
politically sensitive city) before and after the leaders with distinct
green development concepts took office. Based on the baseline
regression results, we test two mechanisms of urban green area
and the development of highly polluting industries. Further, we
divide the whole sample into different sub-samples to investigate
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the carbon emission reduction effect of cities with different
characteristics. Finally, we perform a series of robustness tests.

Baseline Results
Table 2 reports the estimation results of the baseline regression
Eq. 1. Column (1) reports estimation results without any control
variables, and Column (2) reports estimation results with a series
of city-level characteristic variables included. In both columns of
the regression results, the coefficient of post × treat is
significantly negative at the 1% level, indicating that after the
change of national leaders, carbon emission intensity in the
treatment group decreases significantly than that in the
control group, and the policy effect is significant. In Column
(3), we further control for individual and year fixed effects, and
the coefficient of interaction term post × treat is still significantly
negative. Specifically, Column (3) illustrates that the marginal
effect is −0.029, indicating that the carbon emission intensity of

the treatment group decreases by about 2.9% compared with the
control group (1 − e−0.029 ≈ 2.9%).

The baseline regression results indicate that cities with
different political sensitivities have significant differences in
carbon emission reduction after the change in national
leaders. In other words, governing by leaders with a green
development philosophy helps cities with higher political
sensitivity reduce their carbon intensity. One possible
mechanism is that when a new national leader with green
development philosophy takes office, local governments will
refer to the economic development philosophy and
development strategy of the leader when they were in local
government. In other words, by restricting the development of
high-polluting industries and improving the level of urban
greening, urban carbon emission intensity can be reduced.
To verify this conjecture, we conduct corresponding
empirical tests on this view in the mechanism analysis section.

TABLE 1 | Descriptive statistics.

Variables Description

lncarbon_intensity Log value of cities’ carbon emission intensity
lnpGDP Log value of GDP per capita
lnpGDP2 Square of log value of lnpGDP
GOV Expenditure divided by fiscal revenue
lnTC Log value of science and technology expenditure
lnFDI Log value of actual amount of foreign capital investment

Variables Treatment group Control group

N Mean S.D. Median N Mean S.D. Median

lncarbon_intensity 602 0.435 0.504 0.401 557 0.495 0.500 0.457
lnpGDP 602 10.725 0.566 10.655 557 10.646 0.578 10.674
lnpGDP2 602 115.350 12.222 113.524 557 113.678 12.401 113.929
GOV 602 2.540 3.957 1.899 557 2.377 2.557 1.638
lnTC 602 10.573 1.410 10.316 557 10.424 1.201 10.232
lnFDI 602 10.515 1.855 10.509 557 10.506 1.508 10.449

TABLE 2 | Baseline regression results.

(1) lncarbon_intensity (2) lncarbon_intensity (3) lncarbon_intensity

post*treat −0.229*** −0.126*** −0.029***
(0.032) (0.026) (0.009)

lnpGDP 0.595 −0.799***
(0.592) (0.212)

lnpGDP2 −0.033 0.022**
(0.027) (0.010)

GOV −0.000 0.004***
(0.004) (0.001)

lnTC −0.216*** −0.080***
(0.015) (0.009)

lnFDI 0.023** −0.016***
(0.011) (0.004)

Constant 0.532*** −0.066 7.499***
(0.017) (3.197) (1.170)

Year-fixed effect No No Yes
City-fixed effect No No Yes
Observations 1,159 1,159 1,159
Adjusted R-squared 0.043 0.979 0.979

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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In the part of control variables, we find that the level of
economic development and its squared term significantly
affect the carbon emission intensity of cities. That is, the
economic development level has a U-shaped relationship with
carbon intensity. Combined with the level of GDP of each city,
Chinese cities are at a stage where the intensity of carbon
emissions decreases with GDP growth. The effect of
government inputs on the intensity of urban carbon emissions
is significantly positive, which indicates that the incremental GDP
generated by government spending is less than the incremental
CO2 emitted. The higher the level of the city’s technological
development, the lower the carbon emission intensity. The higher
the FDI, the lower the carbon emission intensity of the city, which

indicates that the advanced technology of foreign enterprises
contributes to the reduction of the carbon emission level of the
city. Subsequently, the regression results of control variables are
consistent with the existing literature and conform to our
expectations.

Mechanism Analysis
Based on the basic regression results, we further examine the
mechanism of the impact of the change of national leaders with
distinct green development concepts on urban carbon emission
intensity. The main channels we consider include changes in
high-pollution industries and urban greening. The reason for
considering these two aspects is that when a national leader with a
distinctive green development philosophy is in power, local
governments with higher political sensitivity will consider the
development policies of the leader when they were in power at the
local level, anticipate thereafter the future development
philosophy of the country, and finally adjust the local
development strategy in advance. Xi Jinping was the leader of
Zhejiang Province before he assumed his post in the central
government, and at this stage, he first proposed the scientific
assertion that “clean waters and green mountains are gold and
silver mountains.” In the subsequent development process,
Zhejiang province implemented a series of environmental
protection policies, including “Five Water Treatment”, “Three
Reform and One Demolition”, “Four Areas and Three
Renovations”, and “811” environmental pollution control
action. In consideration of the relevant policies that may affect
the evaluation of the policy effect in this study, the “811”
environmental pollution remediation action is mainly aimed at
heavy pollution industries, and the “Four areas and Three
Renovations” is mainly aimed at urban greening. For the
development of high-pollution industries, we use the number
of people employed in the mining industry (MII) and the number
of people employed in the manufacturing industry (MAI). For
urban greening, we mainly use the urban public green space area

TABLE 3 | Mechanism tests.

(1) MII (2) MAI (3) PGS (4) GGS (5) GCA

post*treat −0.140** −0.104*** 0.176*** 0.144*** 0.137***
(0.066) (0.028) (0.040) (0.044) (0.037)

lnpGDP 4.096** 2.129*** 1.878** 1.233 3.103***
(1.618) (0.675) (0.820) (0.902) (0.745)

lnpGDP2 −0.186** −0.089*** −0.079** −0.042 −0.135***
(0.073) (0.031) (0.038) (0.042) (0.034)

GOV −0.002 −0.006* 0.008 0.018*** 0.019***
(0.007) (0.003) (0.005) (0.006) (0.005)

lnTC 0.156** 0.029 0.510*** 0.483*** 0.471***
(0.064) (0.028) (0.026) (0.028) (0.023)

lnFDI 0.001 −0.010 0.144*** 0.137*** 0.146***
(0.031) (0.013) (0.017) (0.019) (0.016)

Constant −20.701** −6.322* −10.886** −6.543 −15.947***
(8.908) (3.719) (4.428) (4.871) (4.026)

Year-fixed effect Yes Yes Yes Yes Yes
City-fixed effect Yes Yes Yes Yes Yes
Observations 1,074 1,158 1,149 1,146 1,145
Adjusted R-squared 0.988 0.998 0.768 0.754 0.774

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.

TABLE 4 | Heterogeneity effects of city location.

(1) East (2) West (3) Central (4) Northeast

post*treat −0.022** 0.006 −0.048*** −0.044
(0.010) (0.017) (0.012) (0.030)

lnpGDP −0.770*** −1.553*** 0.824** 0.339
(0.286) (0.443) (0.379) (1.201)

lnpGDP2 0.029** 0.050** −0.053*** −0.058
(0.012) (0.021) (0.018) (0.057)

GOV −0.001 −0.000 0.017*** 0.004**
(0.002) (0.001) (0.004) (0.002)

lnTC −0.032** −0.044*** −0.064*** −0.027
(0.013) (0.014) (0.013) (0.025)

lnFDI −0.001 0.002 −0.018** −0.019*
(0.009) (0.005) (0.008) (0.012)

Constant 5.597*** 11.779*** −1.366 4.162
(1.666) (2.323) (2.012) (6.388)

Year-fixed effect Yes Yes Yes Yes
City-fixed effect Yes Yes Yes Yes
Observations 427 268 358 149
Adjusted R-squared 0.988 0.984 0.989 0.956

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in
parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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(PGS), garden green space area (GGS), and built-up green
coverage area (GCA).

We use the number of people employed in the mining
industry and manufacturing industry as proxy variables for
the development of high-polluting industries for the following
reasons. First, high-polluting industries are mainly
concentrated in the secondary industry. In the “promotion
tournament” of officials with GDP as the assessment index,
local governments are unlikely to give up the political
incentives brought by the GDP of secondary industries
because of leaders with green development concepts in
power. Therefore, making significant changes in the total
amount or growth rate of GDP is difficult in the secondary
industry. Second, the adjustment of industrial structure is
usually slow; hence, significant changes in the GDP ratio of
the secondary industry are unlikely. Third, the change in the
number of employees is usually a leading indicator of
industrial structure adjustment, and the change in the
number of employees in high-pollution industries
reasonably reflects the advanced adjustment of high-
pollution industries. Therefore, we choose to measure the
development of highly polluting industries by the number
of people employed in mining and manufacturing.

We use public green area, garden green area, and green
coverage area of built-up areas to measure urban greening
because land, as a scarce resource, is the basic production
factor of economic development. Under China’s land transfer
system, the central and provincial governments do not directly
control land, and the prefecture-level city governments
monopolize the primary land supply market. The prefecture-
level municipal governments are both operators and managers.
The government expropriates land and then transfers the right to
use it, which is an indispensable production factor for attracting
investment and developing the economy of the jurisdiction.
Clearly, using land for greening is not the optimal choice for

local officials to maximize their own interests under the existing
promotion incentive system.When the local government uses the
land for urban greening, the land for industrial enterprises is
restricted, further limiting the expansion of the production scale
of urban industrial enterprises and reducing urban carbon
emissions.

In Columns (1) and (2) of Table 3, we test the impact of a
national leader with a strong green development philosophy in
power on highly polluting industries. The coefficients of
post × treat are −0.140 and −0.104, and are significant at the
5% and 1% levels, respectively. This demonstrates that the
number of people employed in the mining and manufacturing
industries in highly politically sensitive cities decreases
significantly compared to low politically sensitive cities by
13.1% and 9.9%. In columns (3) to (5), we test the impact of
governing national leaders with a distinct green development
philosophy on urban greening. The coefficients of post × treat
are significantly positive, with values of 0.176, 0.144, and 0.137,
respectively. This means that compared with low-politically
sensitive cities, the area of public green space, the area of
green garden space, and the green coverage area of high-
politically sensitive cities have increased significantly to
varying degrees after the leader with green development
concepts came to power.

The findings suggest that limiting the development of highly
polluting industries and enhancing urban green areas are effective
ways to reduce urban carbon emissions intensity in cities with
high political sensitivity. When the national leader with a distinct
concept of green development takes office, local governments will
refer to the economic development philosophy and development
strategy of the leader when they were in local government. Local
governments aim to reduce urban carbon emissions by limiting
the development of highly polluting industries, restricting land
use for industrial enterprises, and increasing the green area of
cities.

TABLE 5 | Heterogeneity effects of the number of industrial enterprises and total industrial output.

(1) High-industrial enterprises (2) Low- industrial
enterprises

(3) High-industrial output (4) Low-industrial output

post*treat −0.010 −0.069*** −0.013 −0.045***
(0.010) (0.015) (0.011) (0.012)

lnpGDP −0.884*** −0.698** −1.319*** −0.316
(0.322) (0.293) (0.350) (0.414)

lnpGDP2 0.026* 0.021 0.050*** −0.012
(0.015) (0.013) (0.015) (0.020)

GOV 0.004* 0.004*** −0.000 0.004***
(0.002) (0.001) (0.003) (0.001)

lnTC −0.066*** −0.074*** −0.070*** −0.052***
(0.011) (0.014) (0.012) (0.012)

lnFDI −0.012** −0.009 −0.017*** −0.002
(0.005) (0.006) (0.006) (0.005)

Constant 7.792*** 6.441*** 9.610*** 5.766***
(1.773) (1.639) (2.020) (2.140)

Year-Fixed Effect Yes Yes Yes Yes
City-Fixed Effect Yes Yes Yes Yes
Observations 576 562 570 568
Adjusted R-squared 0.983 0.981 0.979 0.976

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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Heterogeneity Effects
The previous analysis demonstrates that leaders with strong green
development concepts in power can significantly reduce the
carbon emission intensity of cities with high political
sensitivity. Then for cities with different characteristics, are
there differences in carbon emission reduction effects? If so,
what are the differences? We mainly consider the carbon
reduction effect of the characteristics of the city’s location, the
number of industrial enterprises in the city, the total industrial
output value of the city, and the number of enterprises of different
nature for cities with different political sensitivity. By grouping
and regression the samples according to the characteristics of
cities, we explore the heterogeneity effect of the ruling of national
leaders with strong green development concepts on urban carbon
emission reduction. The results of the tests are illustrated in
Tables 4, 5.

In columns (1) to (4) of Table 4, we divide cities into eastern,
central, western, and northeastern regions according to their
location and run sub-sample regressions. For eastern and
central cities, the post × treat coefficients are significantly
negative, with values of −0.022 and −0.048, respectively. For
western and northeastern cities, the post × treat coefficient is not
significant. The results indicate that in the eastern and central
cities, the carbon emission intensity of the cities with higher
political sensitivity decreases by about 2.2% and 4.7%,
respectively, compared with the cities with lower political
sensitivity, after the leader with green development philosophy
come to power. This indicates that from the perspective of
regional heterogeneity of carbon emission reduction, the
decline of carbon emission intensity mainly comes from
eastern and central cities, and the decline in central cities is
greater.

We believe that the main reason for this phenomenon is that
the eastern and central regions have higher levels of economic
development and are more capable of implementing aggressive

environmental and energy conservation policies to reduce local
carbon emission levels when leaders with a distinct green
development philosophy come to power. For the western and
central regions, the lower level of economic development makes it
difficult to develop the economy while considering
environmental issues. For example, the Northeast region is
highly dependent on the development of secondary industries,
and the local government’s promotion of secondary industries to
achieve higher GDP levels will lead to an increase in carbon
emission levels instead of a decrease.

In columns (1) and (2) of Table 5, we group cities by the
number of industrial enterprises and run subsample regressions.
If the number of industrial enterprises in a city exceeds the full
sample median level, it is a high industrial enterprise city;
otherwise, it is a low industrial enterprise city. For the cities
with a large number of industrial enterprises, the post × treat

TABLE 6 | Heterogeneity effects of different enterprises.

(1) High-domestic
enterprises

(2) Low-domestic
enterprises

(3) High-HMTaiwan
enterprises

(4) Low-HMTaiwan
enterprises

(5) High-foreign
enterprises

(6) Low-foreign
enterprises

post*treat −0.035*** −0.014 −0.017 −0.029** −0.005 −0.035***
(0.010) (0.014) (0.012) (0.012) (0.013) (0.010)

lnpGDP −0.985*** −0.183 −0.249 −1.027** −0.522 −0.739**
(0.344) (0.373) (0.312) (0.414) (0.391) (0.352)

lnpGDP2 0.022 0.001 0.004 0.025 0.015 0.008
(0.017) (0.016) (0.014) (0.020) (0.017) (0.017)

GOV 0.005*** −0.001 0.001 0.006*** −0.001 0.005***
(0.001) (0.003) (0.003) (0.001) (0.003) (0.001)

lnTC −0.063*** −0.057*** −0.046*** −0.068*** −0.079*** −0.050***
(0.012) (0.013) (0.012) (0.014) (0.013) (0.011)

lnFDI −0.004 −0.058*** −0.044*** −0.011** −0.043*** −0.008
(0.005) (0.008) (0.008) (0.006) (0.007) (0.005)

Constant 9.204*** 3.531* 3.542** 9.398*** 5.567** 8.034***
(1.786) (2.126) (1.769) (2.149) (2.250) (1.821)

Year-fixed effect Yes Yes Yes Yes Yes Yes
City-fixed effect Yes Yes Yes Yes Yes Yes
Observations 555 558 555 553 559 555
Adjusted R-squared 0.984 0.975 0.979 0.977 0.978 0.983

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.

FIGURE 1 | Parallel trend test.
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coefficient is not significant, but for the enterprises with a small
number of industrial enterprises, the post × treat coefficient is
−0.069 and significant at the 1% level. For cities with fewer
industrial enterprises, the carbon emission intensity of cities
with high political sensitivity decreases by about 6.7%
compared with cities with low political sensitivity.

In columns (3) and (4) of Table 5, we group cities by the gross
industrial output and run subsample regressions. If the gross
industrial output of a city is higher than the full sample median
level, it is a city with a high gross industrial output value;
otherwise, it is a city with a low gross industrial output value.
For cities with high gross industrial output, the post × treat
coefficient is not significant, while for cities with low gross
industrial output, the post × treat coefficient is −0.045 and
significant at the 1% level. That is, the carbon emission
intensity of cities with high gross industrial output decreases

by about 4.4% in high politically sensitive cities compared to low
politically sensitive cities.

The regression results demonstrate that the decrease in carbon
emission intensity mainly comes from the highly politically
sensitive cities with a small number of industrial enterprises
and a low industrial output value, while the carbon emission
intensity of cities with a large number of industrial enterprises
and a high industrial output value does not change significantly
after the change of national leaders. We believe that the reason for
this phenomenon is that the economic development of cities with
a large number of industrial enterprises or a high total industrial
output value depends on industrial enterprises, and reducing
their carbon emission intensity by restricting the entry or
development of industrial enterprises is difficult for cities,
which are in a dilemma between economic development and
environmental protection. In contrast, the development of cities
with a low number of industrial enterprises or total industrial
output value does not depend on industrial enterprises. When
faced with the choice of environmental and economic
development, it is easier for them to achieve green urban
development by restricting high-polluting industrial enterprises.

The relationship between enterprise nature and policy effect is
complex. For domestic enterprises, the relationship between the
government and domestic enterprises is closer. Good political
connections may protect domestic enterprises from strict
administrative restrictions or penalties, and they may become
more indifferent to administrative orders or energy-saving
policies. However, domestic companies that want to be successful
must have the public relations skills to deal with government
departments and officials, in addition to being highly sensitive to
market opportunities. This places companies in a disadvantaged
position likely to be more responsive to government administrative
orders or energy efficiency policies. Hong Kong, Macao, Taiwan, or
foreign-funded enterprisesmaymove pollution-intensive enterprises

FIGURE 2 | Placebo test.

TABLE 7 | Variable replacement, sample selection, and model setting.

(1) lncarbon_intensity1 (2) lncarbon_intensity (3) lncarbon_intensity (4) lncarbon_intensity

post*treat −0.012** −0.029** −0.039*** −0.019***
(0.006) (0.014) (0.009) (0.006)

lnpGDP −1.096*** −0.799 −0.724*** −1.195***
(0.134) (0.549) (0.216) (0.168)

lnpGDP2 0.041*** 0.022 0.021** 0.044***
(0.006) (0.026) (0.010) (0.008)

GOV 0.002*** 0.004*** 0.005*** 0.001*
(0.001) (0.002) (0.001) (0.001)

lnTC −0.036*** −0.080*** −0.088*** −0.029***
(0.006) (0.012) (0.010) (0.007)

lnFDI −0.012*** −0.016** −0.018*** 0.003
(0.003) (0.008) (0.005) (0.003)

Constant 8.513*** 7.499** 6.871*** 8.448***
(0.741) (2.923) (1.197) (0.944)

Year-fixed effect Yes Yes Yes Yes
City-fixed effect Yes Yes Yes Yes
Year*prov-fixed effect No No Yes Yes
City-cluster No Yes No No
Observations 1,159 1,159 973 1,111
Adjusted R-squared 0.978 0.979 0.980 0.991

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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to developing countries or regions with relatively lower environmental
standards, resulting in higher levels of urban carbon emissions.
However, they usually have advanced technology and lower carbon
emission intensity than domestic enterprises.

In Table 6, we group cities by the nature of business and run
subsample regressions. If the number of domestic-funded
enterprises in a city exceeds the full sample median level, the city
is a high domestic-funded enterprise city; otherwise, it is a low
domestic-funded enterprise city. For Hong Kong, Macao, Taiwan,
and foreign-funded enterprise cities, the grouping standards are the
same as those for domestic enterprises. In Columns (1) and (2) of
Table 6, we group cities by the number of domestic enterprises; in
Columns (3) and (4) by the number of Hong Kong, Macao, and
Taiwan enterprises; and in Columns (5) and (6) by the number of
foreign enterprises. The regression results demonstrate that in the
subgroup of cities with a relatively high number of domestic
enterprises and a relatively low number of Hong Kong, Macao,
Taiwan, and foreign enterprises, the high politically sensitive cities
have a significant decrease in carbon emission intensity relative to
the low politically sensitive cities before and after the change of top
national leaders. This indicates that in the full sample regression, the
decline of carbon emission intensity of cities with high political
sensitivity mainly comes from cities with a high number of domestic
enterprises. Instead of ignoring administrative orders and energy-
saving policies due to political ties, domestic enterprises actively
respond to local government policies and reduce carbon emissions to
gain better political connections.

ROBUSTNESS TESTS

Parallel Trend Test
When the treatment and control groups meet the parallel trend
hypothesis, the estimation results of DID attain the consistency.

In other words, in the absence of policy intervention, the trend of
carbon emission intensity between the treatment and control
groups is consistent. We refer to the research framework of
Borusyak et al. (2021) to test the parallel trend hypothesis and
analyze the dynamic policy effects by the event analysis method.
The specific model is as follows:

logYit � β0 +∑ kβk × pk × treat + γ × Xit + θi + ψ t + εit , (2)
where p represents the dummy variable of whether the time
between the city and policy impact is k years. We use the policy
shock period (2013) as the base period. Other settings are
consistent with Eq. 1.

As illustrated in Figure 1, the βk coefficient is not significant
before the policy implementation, indicating that the carbon
emission intensity of cities with different political sensitivities
has no significant difference before the change of national
leaders, which satisfies the hypothesis of parallel trend in
advance. Although there is no statistically significant
difference in carbon emissions before the leadership change,
it has begun to demonstrate a carbon emission reduction. This
means that cities with high political sensitivity have certain
“anticipated policy effects.” In anticipation of the coming of
leaders with green development concepts and implementation
of environmental protection policies, cities with high political
sensitivity may advance the implementation of environmental
protection policies, resulting in the early reduction of local
carbon emission intensity. The βk coefficients are all
significantly negative after the second year of leadership
change. The carbon emission intensity of cities decreases
significantly, and the degree of decrease gradually increases
with time.

Placebo Test
Considering possible estimation bias due to the omission of city-
time level variables, we refer to studies such as Ferrara et al.
(2012), Cai et al. (2016) and others to conduct placebo tests on the
main results by randomly selecting cities from the sample as the
treatment group sample. We first construct a placebo test dummy
variable treatfalse by randomly selecting half of all cities, setting
them as the “pseudo” treatment group, setting the remaining
cities as the control group, and constructing a placebo test cross-
sectional term post × treatfalse. Since the “pseudo” treatment
group is randomly generated, the cross-term post × treatfalse in
the placebo test should not significantly affect the dependent
variable. That is, if there is no significant omission bias, the
regression coefficients of post × treatfalse in the placebo test will
not deviate significantly from zero. At the same time, to avoid the
interference of other low-probability events on the estimated
results, we repeat the above process 1,000 times for regression
analysis. Figure 2 reports the kernel density of the estimated
coefficients and the distribution of the corresponding p-values for
1,000 times randomly generated treatment groups. As illustrated
in Figure 2, the mean value of regression coefficients is close to 0
(the coefficient is −0.0017), and most p values are greater than 0.1.
Meanwhile, the actual estimated coefficient represented by the
vertical line in Figure 2 is clearly an outlier in the placebo test.

TABLE 8 | Regression results from the synergistic effect of carbon reduction and
pollution reduction.

(1) IWW (2) ISD (3) IF

post*treat 0.018 0.004 0.047
(0.034) (0.028) (0.058)

lnpGDP −2.037** 1.060 −2.564*
(0.831) (0.676) (1.420)

lnpGDP2 0.079** −0.060** 0.103
(0.038) (0.031) (0.064)

GOV 0.004 0.021*** 0.035***
(0.004) (0.003) (0.006)

lnTC −0.091*** −0.091*** −0.134**
(0.034) (0.028) (0.058)

lnFDI −0.029* −0.061*** −0.067**
(0.017) (0.013) (0.028)

Constant 19.753*** 5.046 24.929***
(4.580) (3.728) (7.827)

Year-fixed effect Yes Yes Yes
City-fixed effect Yes Yes Yes
Observations 1,152 1,152 1,147
Adjusted R-squared 0.843 0.936 0.828

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in
parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.
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Therefore, we believe that there is no serious bias in the
estimation result due to the omission of variables.

Variable Replacement, Sample Selection,
and Model Setting
We divide the total carbon emissions by the total urban GDP, add
1, and take the natural logarithm as a proxy variable for carbon
emissions intensity. The regression results are illustrated in
Column (1) of Table 7. The post × treat coefficient is
negative and significant at the 5% level, indicating that the
baseline regression results are robust. In Column (3) of
Table 7, we regress Eq. 1 using balanced panel data
considering the continuity of the sample, and the post × treat
coefficient is also negative and significant at the 5% level. In
Column (4) of Table 7, we further consider provincial time trend
fixed effects to exclude possible heterogeneity effects due to
unobserved factors. The interaction term of province dummy
variable and year time is used as the fixed effect of provincial time
trend; that is, each province is allowed to have a different linear
annual time trend to eliminate the bias caused by provincial time
trend on the estimation of policy effect. The regression results
demonstrate that the post × treat coefficient is −0.019 and
significant at the 1% level. The regression results through
different variable substitutions, sample selection, and model
settings indicate that the findings of this paper are very robust.

Synergistic Effect of Carbon Reduction and
Pollution Reduction
This study’s baseline regression results demonstrate that national
leaders with distinct green development concepts coming into
power promote the reduction of carbon emission intensity in
cities with high political sensitivity. This raises the following
question: What is the impact on the emission of other pollutants?
Is there a synergistic effect between carbon reduction and

pollution reduction? We mainly consider industrial wastewater
emission intensity (IWW), industrial sulfur dioxide emission
intensity (ISD), and industrial fume emission intensity (IF)1,
and take them as explanatory variables of Eq. 1 for a
regression. The regression results are illustrated in Table 8
and demonstrate that the coefficients of post × treat are
insignificant in all three columns, indicating no significant
difference in the intensity of other pollutant emissions for
cities with different political sensitivities by the top national
leaders in power. In other words, there is no synergistic effect
between carbon reduction and pollution reduction.

Exclude the Influence of Other Policies
In October 2011, the National Development and Reform
Commission issued the Notice on Carbon Emissions Trading
Pilot Work, and China launched a carbon emissions trading pilot
in seven provinces, including Beijing, Tianjin, Shanghai,
Chongqing, Hubei, Guangdong, and Shenzhen. This policy is
close to the timing of the change of national leaders and may
significantly impact the assessment of carbon reduction policy
effects in this study. Therefore, we regress Eq. 1 after excluding
the seven pilot provinces of carbon emission trading, and the
regression results are illustrated in Table 9 and demonstrate that
after excluding the seven pilot provinces of carbon emission
trading, the carbon emission intensity of different politically
sensitive cities still has significant differences after the change
in national leaders. The coefficient of the post × treat term in
Column (3) has a decrease in the carbon intensity of about 2.1%

TABLE 9 | Regression results excluding the influence of other policies.

(1) lncarbon_intensity (2) lncarbon_intensity (3) lncarbon_intensity

post*treat −0.224*** −0.139*** −0.021**
(0.032) (0.027) (0.009)

lnpGDP −0.237 −0.008
(0.685) (0.257)

lnpGDP2 0.007 −0.020
(0.032) (0.012)

GOV −0.001 0.004***
(0.004) (0.001)

lnTC −.221*** −0.086***
(0.018) (0.009)

lnFDI 0.020* −0.016***
(0.011) (0.004)

Constant 0.575*** 4.338 3.909***
(0.018) (3.680) (1.377)

Year-fixed effect No No Yes
City-fixed effect No No Yes
Observations 1,032 1,032 1,032
Adjusted R-squared 0.045 0.334 0.978

Notes: Fixed effects included individual- and year-fixed effects. Standard errors are in parentheses. *p < 0.10, **p < 0.05, ***p < 0.01.

1Industrial wastewater emission intensity (IWW) is equal to the total industrial
wastewater emission divided by the total GDP and take the natural logarithm.
Industrial sulfur dioxide emission intensity (ISD) is equal to the total industrial
wastewater emission divided by the total GDP and take the natural logarithm.
Industrial fume emission intensity (IF) is equal to the total industrial fume
emission divided by the total GDP and take the natural logarithm.
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(the decrease in carbon intensity in the baseline regression is
about 2.9%). This suggests that the difference in carbon intensity
in cities with different political sensitivities is caused by the fact
that national leaders with a distinct green development
philosophy are in power.

CONCLUSION AND POLICY
RECOMMENDATIONS

Over the past 40 years, China’s economy has achieved rapid
growth under the traditional factor-driven development model,
accompanied by severe environmental pollution and high carbon
emissions. Since 2013, China’s carbon dioxide emissions have
grown at an average annual rate of 1.2%, well below the 5.8%
average annual growth rate between 1978 and 2012. This is likely
the result of the new Chinese government. The 18th Party
Congress held in 2012 elected a new central leadership with
General Secretary Xi Jinping as the core, and the 12th National
People’s Congress held in 2013 established a new national
leadership with Xi Jinping as the President. The new central
government has proposed a series of carbon emission reduction
targets and specific measures as a reflection of the fact that green
development has been a part of Xi Jinping’s governing career, and
Xi Jinping is a national leader with a distinctive green
development philosophy.

Using a quasi-natural experiment of the election of General
Secretary Xi Jinping as the top national leader, this study
assesses the impact of a national leader with a distinct green
development philosophy in power on carbon emissions in cities
with different political sensitivities using a DID approach based
on a panel dataset of Chinese cities from 2010 to 2016. This
study’s main findings are as follows. First, the carbon emission
intensity of cities with higher political sensitivity declined
significantly after the new government with Xi Jinping as the
core took office in 2013. Compared with cities with lower
political sensitivity, the carbon emission intensity of cities
with higher political sensitivity decreased by about 2.9%.
Second, urban greening and the development of high-
polluting industries are important tools for high politically
sensitive cities to adjust their carbon emissions. When
national leaders with a green development philosophy are in
power, highly politically sensitive cities will reduce urban
carbon emission levels by increasing urban green areas and
limiting the development of highly polluting industries. Third,
if the regional economic development level of the city is higher,
the number of industrial enterprises in the city is lower, the
total output value is lower, and the number of domestic
enterprises in the city is higher, the enthusiasm for carbon
emission reduction is higher. Fourth, the carbon emission
reduction effect of cities with high political sensitivity
gradually increases over time and is not affected by other
carbon emission reduction policies.

Based on the above findings, we propose the following policy
recommendations. First, China should improve the political
sensitivity of local officials by establishing a multi-level
assessment system for local officials. GDP should no longer be

used as a single performance indicator, while environmental
protection will be taken as an important factor in performance
appraisal. Through the adjustment of promotion mechanism, the
central government will improve the political sensitivity of local
officials, which will help to improve the implementation effect of
national policies.

Second, China should strengthen the support and guidance
of urban greening and high pollution industries. Urban
greening and high pollution industries are two important
means for local governments to regulate carbon emissions.
The state should support urban greening and relevant
scientific research institutions to carry out technological
innovation through financial funds, guides technological
innovation in high pollution industries, and promotes green
transformation and upgrading of enterprises in highly
polluting industries.

Third, the state should formulate differentiated environmental
protection policies. In the process of formulating command-and-
control environmental regulation or market-incentive
environmental regulation, the state should fully consider the
political sensitivity of the city, the region of the city, the
number and output value of industrial enterprises, and the
number of enterprises with different property rights in
different cities. The government should set different
environmental rules according to the characteristics of
different cities, and promote different cities to find optimal
solutions between economic development and environmental
protection to facilitate the achievement of carbon peaking and
carbon neutrality goals.
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