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Abstract
The political incentives of local officials affect their preferences for policy options. This study
examines the impact of the convening cycle of Provincial Communist Party Congresses
(PCPCs) in China on pollution emission intensity. Based on the data of 281 cities and city
officials from 2003 to 2014, the present study finds strong evidence of a political pollution
cycle manifesting as significant increases in pollution emission intensity before PCPCs fol-
lowed by visible decreases after PCPCs. PCPCs provide city officials with strong political
incentives to pursue short-term economic performance before congresses, which leads to a
surge in pollution emission intensity. The difference in pollution emission intensity before
and after the PCPCs reveals the existence of such political incentives. The findings suggest
that a significant relationship exists between the political incentives of city officials and envi-
ronmental pollution. Therefore, the effective governance of environmental pollution must
involve changing the incentive structure of city officials.

Keywords: China; city officials; Communist Party Congress; economic development; political incentives;
political pollution cycle

JEL Classification: P28; Q56; Q58; R58

1. Introduction
China’s rapid economic development in recent decades has been accompanied by
severe environmental pollution. The central government of China has put forward the
development requirements for ‘scientific development’ and ‘ecological civilization’ to
improve environmental quality and realize sustainable development. However, envi-
ronmental quality remains suboptimal, while air pollution has become an even more
severe problem (Xie et al., 2018). The continuous deterioration of environmental quality
reflects the urgent need to transform and upgrade the mode of economic development
and also shows that China’s current environmental governance continues to require
improvement.
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In China, local governments are responsible for local environmental governance;
however, local government officials lack adequate incentives to protect the local envi-
ronment (Mol and Carter, 2006; Kostka and Mol, 2013; Tian et al., 2020). When
environmental protection is incompatible with local economic development, sacrificing
environmental quality to ensure economic development becomes the option of choice
for most local government officials (Wu et al., 2014; Kahn et al., 2015).

Notably, institutional and politico-economic explanations can be made for the lack
of incentives for environmental protection by local government officials. Local gov-
ernments and officials are the main agents of local affairs in China’s administrative
governance system (Cai and Treisman, 2006; Guo, 2009). Reform in the form of admin-
istrative decentralization, which began in the 1980s, gave local governments greater
autonomy in economic development, especially regarding fiscal revenue and public
expenditure (Jin et al., 2005; Weingast, 2009). In this decentralization arrangement,
local governments and officials received strong incentives to develop local economies
to obtain tax revenue (Chen and Kung, 2016).

Additionally, local officials have crucial personal influence over local affairs (Eaton
and Kostka, 2014; Jia et al., 2015). However, these officials are not adequately moti-
vated to protect the environment. After China’s reform and opening up, the central
government established a basic evaluation system for local officials focused on economic
construction; after that, the evaluation system of local officials was gradually replaced
with political loyalty for economic performance (Guo, 2009). Under this new system, the
evaluation and promotion of local officials are directly linked to the economic growth
of their jurisdictions; therefore, local officials have strong political incentives to develop
the local economy (Li and Zhou, 2005). However, the restrictions of limited tenure and
budget constraints encourage local officials to pursue short-term economic growth at the
expense of both economic efficiency and environmental protection. Environmental pro-
tection cannot realize short-term economic benefits for local governments and officials;
to make the problem more complicated, environmental protection may even hamper
local economic growth (Liang and Langbein, 2015; Tian et al., 2020). For instance, strict
environmental regulations could reduce foreign direct investment (FDI), one of themain
drivers of China’s economic growth (Bao et al., 2011; Cai et al., 2016). Furthermore, local
governments may attract capital inflows, including FDI, by relaxing the enforcement of
environmental regulations (Di, 2007; Cole et al., 2011).

To increase the likelihood of promotion, local officials have political incentives to
emphasize short-term goals (e.g., economic growth) and ignore long-term goals (e.g.,
environmental protection) (Xu, 2011; Wu et al., 2014). Within this context, career-
focused local officials make corresponding adjustments to their resource allocation
strategies (Guo, 2009; Shi and Xi, 2018). Inadequate political incentives for local offi-
cials to promote environmental protection are considered the main institutional cause
of China’s environmental pollution and environmental governance dilemma (Wu et al.,
2014; Kahn et al., 2015). However, identifying the impact of local officials’ political
incentives on environmental pollution is challenging for two reasons. First, the political
incentives of local officials are difficult to quantify, and the estimation of those incentives
is likely affected by measurement error (Persson and Zhuravskaya, 2016). Second, some
studies have questioned the very existence of an official evaluation system focusing on
economic performance alone (Shih et al., 2012; Su and Tao, 2017).

With the help of the exogenous Provincial Communist Party Congress (PCPC)
events, we reveal the impact of local officials’ political incentives on environmental
pollution by examining the relationship between urban pollution emission intensity and
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the convening cycle of the PCPCs. PCPCs are held once every five years on a schedule
that is unrelated to the economic situation or the political relations of government offi-
cials (Yu et al., 2015). The primary agenda of PCPCs is to discuss important local issues
and select new leadership for the party committee (Nie et al., 2013). Additionally, an
essential role of PCPCs is the evaluation of city government officials in the province (Yu
et al., 2015). Therefore, the convening cycle of PCPCs can be regarded as an exogenous
shock to city officials. Some studies have found that to obtain a proper evaluation and
increase their likelihood of promotion, local officials have strong political incentives to
implement aggressive economic policies before the PCPCs (Nie et al., 2013; Tsai, 2016;
Huang and Du, 2017).

We match the pollution data of 281 prefecture-level and above cities in China from
2003 to 2014 with the corresponding personal attributes data of city leaders (including
party secretaries andmayors) and PCPCs to test the relationship between the PCPC cycle
and pollution emission intensity.We highlight the existence of a significant political pol-
lution cycle in China. Pollution emission intensity exhibits a periodic feature associated
with the convening cycle of PCPCs. Pollution emission intensity increases in the two
years ahead of a PCPC, peaks in the year the PCPC is held, and then declines. PCPCs
are usually accompanied by the centralized turnover of city leaders, and this turnover
effect may interfere with the impact of PCPCs on pollution emission intensity. When
we control for the turnover effect, the results indicate that pollution emission intensity
can still be associated with the convening cycle of PCPCs, thus indicating a significant
positive impact of city officials’ political incentives on environmental pollution.

This studymakes three primary contributions. First, to the best of our knowledge, this
study provides the first estimate of the impact of PCPCs on pollution emission intensity
by merging city macro data with the corresponding personal attributes data of city offi-
cials and PCPCs. Second, we explore the impact of city leaders’ political incentives on
pollution emission intensity after controlling for the personal attributes of city leaders,
such as age, education, local work experience and tenure in office. Third, we examine the
impact of city leader turnover on pollution emission intensity. This study provides new
evidence for research on the relationship between political incentives and environmental
pollution while shedding light on the prospects for China’s environmental governance.

The remainder of this paper is organized as follows. Section 2 provides background
on the political incentives of China’s local officials and the PCPCs. Section 3 details the
model and data. Section 4 presents the regression results, heterogeneity analysis and
robustness checks. Section 5 provides the concluding remarks.

2. Background andmechanism
2.1. Political incentives
Local governments play a positive and important role in China’s economic development
by striving to use all available resources to develop the local economy (Huang, 2002;
Cai and Treisman, 2006; Han and Kung, 2015). However, with the rapid growth of the
local economy, many regions have experienced negative outcomes such as redundant
construction, over-investment and environmental pollution. These outcomes are closely
related to the political incentives of local government officials (Wu et al., 2014; Persson
and Zhuravskaya, 2016; Chen et al., 2017).

Since the reform and opening up of China, the central government has shifted its
focus to economic development. The promotion and evaluation criteria of local officials
have gradually changed from political performance to economic performance, which
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has encouraged career-focused local officials to implement the central government’s
economic development policies (Guo, 2009; Jia et al., 2015; Yu et al., 2016). Under an
evaluation mechanism focused on economic performance, the promotion and evalua-
tion of local officials are guided by the economic performance of their jurisdictions. As
such, rapid economic growth helps officials complete the evaluation requirements and
increases their likelihood of promotion. Conversely, slow or negative economic growth
could increase the probability of local officials leaving core positions (Li andZhou, 2005).

An official evaluation mechanism focused on economic performance could objec-
tively and effectively solve the problem of diminishing supervision and information
asymmetry within vertical governments. This mechanism is characterized by low cost
and high feasibility and can effectively motivate local officials to implement the cen-
tral government’s policies on economic development (Li and Zhou, 2005; Guo, 2009).
For instance, GDP growth rates are the primary content of government work reports at
all levels. The target GDP growth rate in the coming year is set in these reports. More-
over, the expected GDP growth rate of a lower-level government is usually higher than
that of its superior government. Under the centralization arrangement, the central gov-
ernment can easily transmit its preferences to all levels of local government, especially
with regard to measurable preference indicators such as GDP growth rate, resulting in
lower-level governments setting incremental targets to cater to the preferences of higher
authorities.

Generally, local officials are enthusiastic about infrastructure construction, invest-
ment attraction and other policies that can bring significant short-term economic per-
formance during their tenure. These projects allow local officials to complete evaluation
targets and improve the probability of promotion. A large body of literature attributes
China’s economic miracle to the strong political incentives for local officials to focus
on local economic growth (Jin et al., 2005; Li and Zhou, 2005; Xu, 2011; Su and Tao,
2017). However, political incentives with economic growth as the key target result in
local officials investing an inordinate amount of effort in short-term economic growth
at the expense of efficiency improvement, which is the main reason for the deterioration
of environmental quality in China (Zheng et al., 2014).

Notably, the tenure of China’s leading cadres has been changed from a lifelong posi-
tion to a tenure position since the reform and opening up, with the session of local
government officials now being five years. Therefore, local government officials in China
face restrictions of limited tenure, resulting in their needing to implement reasonable
resource allocation strategies during their tenure to maximize their utility.

In addition to economic development, local governments face a range of additional
tasks, such as the provision of local public services and environmental protection (Xu,
2011). However, under the influence of an official evaluation mechanism centered on
economic performance and the constraints of tenure and budget, local officials lack
political incentives to protect the environment for the following three reasons. First, eco-
nomic performance can be measured by the gross domestic product (GDP) growth, yet
no single indicatormeasures environmental protection and other public services. There-
fore, local officials prioritize tasks that are easier to quantify, such as economic growth (Li
and Zhou, 2005; Yao and Zhang, 2015). Second, strict environmental regulation might
not be conducive to short-term economic growth, with some studies suggesting that local
governments could attract FDI by relaxing environmental regulations (Cole et al., 2011;
Lan et al., 2012). Third, functional environmental governance is a long-term process that
has a spillover effect, implying that the benefits of governing to favor the environment
might not be observed during the tenure of local officials. Meanwhile, the spillover effect
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Table 1. Frequency distribution of city leader turnover during 2005–2014

Mayor turnover Party secretary turnover

Frequency Percentage (%) Frequency Percentage (%)

The convening year of PCPCs 197 25 149 22

One year after PCPCs 213 27 171 25

Two years after PCPCs 151 19 151 22

Two years before PCPCs 104 13 96 14

One year before PCPCs 124 16 112 17

Note: The sample includes 281 prefecture-level and above cities.

of environmental pollution offsets unilateral environmental protection (Zheng et al.,
2014; Kahn et al., 2015). Therefore, career-focused local officials lack political incentives
to protect the environment due to their limited tenure.

2.2. Provincial Communist Party Congresses
China implements a two-line management system with the Communist Party Commit-
tee and government. The Communist Party Committee is in charge of decision-making,
while the government is responsible for implementation and management (Yao and
Zhang, 2015). The National Communist Party Congress (NCPC), held once every five
years, is the Communist Party’s supreme organ of power. Reviewing government work
reports and selecting the leadership of the newCommunist Party Committee are the two
core roles of the NCPC (Nie et al., 2013; Tsai, 2016).

PCPCs select the new leadership of provincial Communist Party Committees and
serve a critical role in evaluating and positioning the deployment of subordinate cadres,
such as city leaders (Yu et al., 2015). Table 1 shows the turnover of city leaders within
two complete PCPC cycles, from 2005 to 2014. The convening year and the following
year represent the main turnover period for city leaders. More than half (52 per cent) of
the turnover of mayors, and nearly half (47 per cent) of the turnover of party secretaries,
happens during this period. Notably, while the turnover decisions of some leaders may
have been made in the convening year of the PCPCs, the appointment and removal of
leaders may only be announced officially in the following year (Shi and Xi, 2018).

The PCPCs are held once every five years and cannot be postponed without special
circumstances in each province. The date of the PCPCs has no relevance to the economic
situation or the political connection network of government officials; thus, PCPCs can
be regarded as an exogenous event for city governments and officials (Xi et al., 2018).

Because the PCPCs are predictable political events accompanied by an official evalu-
ation and centralized turnover, city officials have higher expectations of turnover during
the PCPCs. Previous studies have confirmed that career-focused local officials have
strong political incentives to pursue short-term economic growth before the PCPCs to
improve their evaluation objectives and the probability of promotion during the PCPCs
(Yu et al., 2015; Tsai, 2016; Xi et al., 2018). The pursuit of short-term economic per-
formance by city officials inevitably requires the expansion of investment scale, the
promotion of industrial production and even the relaxation of environmental regu-
lations; unfortunately, these policies can increase energy consumption and pollution
emissions (Wu et al., 2014).
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The intensity of political incentives for city officials to pursue short-term economic
performance is different before and after the PCPCs.After PCPCs, political incentives for
city officials to pursue short-term economic performance are reduced by the mitigation
of evaluation pressure and turnover expectations. As a result, city officials may adjust
the expansionary economic development strategy adopted before the congress (Yu et al.,
2015). Career-focused officialsmay adopt different resource allocation strategies accord-
ing to PCPC dates, which has various effects on the social and economic development of
local regions (Huang and Du, 2017; Xi et al., 2018). Environmental pollution may have
periodic features associated with the convening cycle of the PCPCs, resulting in a polit-
ical pollution cycle. A political pollution cycle could be used to prove the existence of
political incentives for local officials to pursue short-term economic performance and
ignore environmental protection measures.

3. Methodology and data
China’s environmental pollution comes mainly from industrial emissions. Due to statis-
tical constraints, existing research has typically used industrial wastewater or waste gas
to measure China’s environmental pollution (Cole et al., 2011; Lan et al., 2012). In this
study, environmental pollution is measured by industrial sulphur dioxide (SO2) emis-
sions. We use the ratio of industrial SO2 emissions to GDP to measure environmental
pollution because this ratio enables comparisons and can reflect the efficiency of green
production (Tian et al., 2020).

Most Chinese cities are facing severe air pollution. One of the main air pollutants,
SO2, has a direct negative impact on human health and the urban ecological environ-
ment (Schreifels et al., 2012). SO2 originates from the combustion of coal and oil in
industrial processes; therefore, SO2 emissions are closely related to industrial produc-
tion and economic growth (Wang, 2010). Because governments can push companies to
reduce SO2 emissions by raising emission standards, industrial SO2 emissions have a
certain level of policy sensitivity and controllability.

Reducing SO2 emissions, especially industrial SO2 emissions, has been a priority for
China’s environmental authorities since the 1990s. For example, China began to for-
mulate emission-reduction policies for SO2 from the 9th Five-year Plan (from 1996 to
2000). SO2 reduction was also enacted in the 10th Five-year Plan (from 2001 to 2005) by
setting a 10 per cent SO2 reduction target. However, this reduction target was not well
implemented at the local level. Figure 1 presents the trend of SO2 emissions and indus-
trial SO2 emissions during our sample period. Total SO2 emissions increased by roughly
31 per cent, from 19.5 million tons in 2000 to 25.5 million tons in 2005. Notably, these
emissions peaked in 2006, the year before the 17th NCPC.

The 11th Five-year Plan (from 2006 to 2010) also set the same 10 per cent SO2 reduc-
tion target. However, to force local governments to adhere to the pollution reduction
policy, local officials would be held accountable for reaching the pollution reduction tar-
get set by the central government in their administrative region during the 11th Five-year
Plan period, including the SO2 reduction target (Chen et al., 2018). Since then, environ-
mental performance has been included as an indicator when evaluating the performance
of local officials. As a result, total SO2 emissions decreased by roughly 15.5 per cent, from
25.8 million tons in 2006 to 21.8 million tons in 2010. However, total SO2 emissions rose
again in 2011 – the year before the 18th NCPC – and then declined in the years that fol-
lowed. Notably, the changing trends of industrial SO2 emissions are consistent with total
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Figure 1. SO2 emissions in China (2001–2014).
Data source: China Statistical Yearbook.

SO2 emissions. Overall, SO2 emissions at the national level have remained relatively high
and have shown relevance to the NCPC.

According to the dates of PCPCs in each province, we construct the time dummy
variables of the PCPC cycle during the sample period for each province, including one
year before PCPCs (pre1), two years before PCPCs (pre2), the convening year (t0), one
year after PCPCs (post1) and two years after PCPCs (post2). Unlike the date of the
NCPC, the dates of PCPCs are not uniform. For example, the NCPC was held in Octo-
ber 2007 and November 2012 during our sample period, whereas PCPCs were usually
held before the NCPC. Thirteen provinces (i.e., Anhui, Fujian, Hebei, Henan, Hunan,
Guangxi, Jiangsu, Jiangxi, InnerMongolia, Liaoning, Shanxi, Xinjiang andYunnan) held
a PCPC between September and December one year before the NCPC (2006 and 2011).
Seventeen provinces (i.e., Beijing, Chongqing, Gansu, Guangdong, Guizhou, Hainan,
Heilongjiang, Hubei, Jilin, Ningxia, Qinghai, Shaanxi, Shandong, Shanghai, Sichuan,
Tianjin and Zhejiang) held a PCPC between April and June in the convening year of
the NCPC (2007 and 2012). The constituent units of these two groups are randomly
distributed and irrelevant to factors such as economic development and geographical
location. Therefore, we can effectively distinguish the congress effect from the time effect
by using the different convening times of PCPCs between the two groups of provinces.

We match the pollution data of 281 prefecture-level and above cities in China from
2003 to 2014 with the corresponding personal attributes data of city leaders (including
party committee secretaries and mayors) and the PCPC cycle to test the relationship
between the PCPC cycle and pollution. The basic empirical model is as follows:

SO2it = b0 + b1t0it + b2post1it + b3pre2it + b4pre1it + α′Cit

+ β′Xit + fi + vt + uit , (1)

where i denotes city; t represents year; SO2 stands for industrial SO2 emission intensity;
and t0, post1, pre1 and pre2 represent the time dummy variables for the year in which
PCPCs are held, one year after PCPCs, one year before PCPCs and two years before
PCPCs, respectively. We set post2 (two years after PCPCs) as the control group to avoid
complete multiple collinearities. C controls for the personal features of the city lead-
ers, including age, education, local work experience and tenure. X is the set of control
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variables at the city level, including economic development, industrial structure, popula-
tion density, FDI and environmental protection. f is the city-fixed effect used to control
for time-invariant cross-city differences, while v is the time-fixed effect used to flexibly
control for trends or abrupt shocks common to all cities. u is a random error term.

The error term may be spatially correlated and serially correlated within a given city
over time. To accommodate potential spatial and serial correlations and heteroscedas-
ticity, we estimate standard errors that are clustered within cities and within years,
following the two-way clustering approach proposed by Cameron et al. (2011).

Moreover, we control for city leader personal attributes, including age, education,
local work experience and tenure of office, whichmay affect leaders’ personal preferences
and political incentives. Furthermore, we include variables such as economic develop-
ment level, population density, industrial structure, FDI and environmental protection
in the model to control for the impact of socio-economic factors on pollution emission
intensity at the city level.

We match city leaders’ data with the macroeconomic data on leader tenure; specifi-
cally, each city-year observation is matched with a party secretary and a mayor. Notably,
officials are inaugurated into or leave an office in the middle of a year, rather than in
December or January. Therefore, two different officials may occupy a position within a
city-year observation. We use the method proposed by Li and Zhou (2005) to calculate
officials’ tenure. Specifically, if an official takes office between January and June, his/her
tenure is deemed to begin in the inaugural year; if the official takes office between July
and December, his/her tenure is deemed to begin in the next year after inauguration.
This treatment is adopted because there is a certain time lag for newly inaugurated offi-
cials to have an actual impact on the urban economy. Moreover, we distinguish between
the city-level positions of party secretary and mayor. A city official who first takes up
the position of mayor and then is promoted to party secretary in the same city belongs
to two different samples. The promotion reflects past performance, and a new round of
evaluation is launched after the new position is filled (Li and Zhou, 2005).

Data on PCPC events and city leaders were collected from official websites. Pollution
emissions data and other annual macroeconomic data are sourced from the China City
Statistical Yearbook. Definitions and descriptive statistics of these variables are shown in
table 2.

4. Empirical results and discussion
4.1. Baseline regression
Table 3 presents the estimation results of equation (1). In column (1), we investigate only
the relationship between the PCPC cycle and the emission intensity of industrial SO2,
while we control for city macroeconomic variables in column (2). In columns (3) to (6),
we add the personal attributes data of mayors and party secretaries. The coefficients of
the dummy variables two years before PCPCs, one year before PCPCs and the convening
year are all significantly positive after adding the control variables, while the estimated
coefficient of the convening year is the largest when compared to the estimation coef-
ficients of other dummies of PCPCs. The results indicate that the emission intensity of
industrial SO2 begins to rise in the two years before PCPCs, reaches its peak in the con-
vening year and declines thereafter. The emission intensity of industrial SO2 indicates
the periodic feature of an increase before a PCPC and a decrease after a PCPC.

City officials rationally arrange the resource input under the political incentives for
pursuing economic performance during the PCPC cycle. Before PCPCs, city officials
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Table 2. Definitions and descriptive statistics of variables

Variable Definition Mean Std. Min. Max.

SO2 Ratio of industrial SO2 emissions
to GDP (tons per million yuan)

0.99 1.45 0.00005 23.77

Wastewater Ratio of industrial wastewater
emissions to GDP (tons per
million yuan)

964.56 1,311.43 10 28,384.8

Age Age of the city leader 50.18/52.18 4.03/3.61 38/39 65/61

Local work
experience

Whether the city leader has local
work experience (1= yes,
0= no)

0.38/0.51 0.48/0.51 0 1

Gender Gender of the city leader
(0= female, 1=male)

0.95/0.97 0.22/0.18 0 1

Education Education level of the city leader
(1= junior college or below,
2=bachelor’s degree,
3=master’s degree,
4=doctorate degree)

2.91/2.76 0.70/0.85 1 4

Tenure Leader tenure 2.58/2.57 1.55/1.62 1/1 12/12

Turnover 1st tenure of a mayor (0= no,
1= yes)

0.27 0.44 0 1

per GDP Logarithm of GDP per capita
(yuan)

9.96 0.81 7.55 13.06

Structure Share of second industry output
in GDP

49.12 11.24 15.70 90.97

Population
density

Logarithm of population per
square km

5.72 0.91 1.55 7.89

FDI Ratio of FDI to GDP 2.12 2.42 0.003 37.59

Green Green coverage rate of urban
built-up area

35.81 9.66 0.36 95.25

Note: Values on the left side of the ‘/’ are the statistics of mayors, while data to the right side represent the statistics of
party secretaries.

have political incentives to develop the local economy, and these incentives continue
into the convening year of the PCPCs while officials complete the evaluation require-
ments and improve their likelihood of promotion (Tsai, 2016; Huang and Du, 2017).
Short-term economic growth requires huge investments and energy consumption while
also causing massive pollution (Wu et al., 2014; Persson and Zhuravskaya, 2016). Addi-
tionally, city officials have inadequate incentives to enforce stringent environmental
regulations that may also constrain economic growth (Cole et al., 2011; Zheng et al.,
2014). Therefore, pollution emission intensity increases before PCPCs and peaks in the
convening year.

In contrast to the existing literature, the present study highlights a downward trend
of pollution emission intensity after PCPCs, which reveals that the political incen-
tives for city officials to pursue short-term economic performance also decline after
PCPCs. Notably, officials face less evaluation pressure and a lower turnover expectation
after PCPCs (Shi and Xi, 2018). Rational officials then adjust their previous aggressive
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Table 3. Benchmark regression results

Mayor Party secretary

(1) (2) (3) (4) (5) (6)

t0 0.110** 0.135** 0.145*** 0.147*** 0.127** 0.118***
(0.047) (0.046) (0.046) (0.046) (0.045) (0.038)

Post1 0.015 0.037* 0.038 0.041 0.032 0.032
(0.017) (0.020) (0.024) (0.024) (0.025) (0.023)

Pre2 0.046** 0.054* 0.057* 0.054* 0.040* 0.032*
(0.019) (0.027) (0.030) (0.030) (0.022) (0.017)

Pre1 0.076* 0.103* 0.109* 0.108* 0.089* 0.078*
(0.044) (0.051) (0.054) (0.054) (0.051) (0.046)

Age −0.006 −0.007 0.009 0.007
(0.005) (0.005) (0.006) (0.006)

Local work experience 0.051* 0.051* 0.033 0.033
(0.029) (0.029) (0.078) (0.080)

Gender −0.053 −0.054 0.023 0.016
(0.036) (0.038) (0.039) (0.039)

Education −0.037** −0.039** 0.028 0.026
(0.015) (0.016) (0.026) (0.026)

Tenure 0.038** 0.036
(0.016) (0.028)

Tenure
2 −0.006* −0.004

(0.003) (0.004)

Control variables No Yes Yes Yes Yes Yes

City FE Yes Yes Yes Yes Yes Yes

Time effect Yes Yes Yes Yes Yes Yes

Observations 3,389 3,348 3,204 3,204 3,159 3,159

R2 0.555 0.568 0.564 0.565 0.551 0.552

Notes: The dependent variable is the ratio of industrial SO2 emissions to GDP.
*, ** and *** Represent significances at 10%, 5% and 1% levels, respectively. Robust standard errors are in parentheses,
clustered within cities and years. Columns (1) and (2) are city-year observations, columns (3) and (4) are mayor-city-year
observations, and columns (5) and (6) are party secretary-city-year observations.

growth strategies, resulting in mitigation of environmental pollution. Overall, environ-
mental pollution is closely related to the political incentives of city officials for the
pursuit of short-term economic performance and the neglect of environmental protec-
tion. The political pollution cycle associated with the PCPC cycle provides evidence for
the existence of such political incentives.

4.2. Tenure of office
Local officials have different political incentives to pursue economic performance at dif-
ferent stages of their tenure. The official tenure of party and government leaders is five
years, and each leader serves nomore than two terms in the same position (Li and Zhou,
2005). Confronted with these tenure constraints, career-focused officials choose differ-
ent resource allocation strategies at different stages of their tenure to maximize their
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utility (Huang and Du, 2017). Thus, tenure constraints create new incentives for local
officials, which consequently affect pollution emission intensity.

Political incentives for the short-term economic performance of new city officials
might not increase immediately after inauguration because there is a weaker expec-
tation of further promotion in a short period. With the extension of tenure, officials’
turnover expectations increase, while the political incentives for short-term economic
performance also grow (Chen et al., 2017). Thus, the extension of city leader tenure leads
to an increase in pollution emission intensity. However, the political incentives of local
officials for short-term economic performance decline if officials’ tenures are overly long
or leaders end their tenure due to age restrictions (Guo, 2009). Therefore, the tenures of
city leaders may have a non-linear effect on pollution emission intensity.

In columns (4) and (6) of table 3, we further control for tenure and its square term
of mayors and party secretaries, respectively. An inverted U-shaped curve characterizes
the relationship betweenmayor tenure and the emission intensity of industrial SO2. This
curve implies that as mayor tenure increases, emission intensity also increases at the ini-
tial stage of tenure and declines after a certain turning point. This turning point occurs in
the third year ofmayor tenure, or two years before the endof a five-year tenure. This find-
ing is consistent with Guo (2009), who found that growth in local government spending
is fastest during a leader’s third and fourth years in office. However, the coefficients of
party secretary tenure and its square term are not statistically significant.

The impact of the officials’ age and gender on the intensity of industrial SO2 emissions
is not statistically significant. However, mayors’ career backgrounds, including educa-
tion and work experience, have a significant impact on the intensity of industrial SO2
emissions. Mayors with higher levels of education and those without local work experi-
encemay bemore concerned about environmental issues. This finding is consistent with
some existing studies, such as Zheng et al. (2014).

In practice, the Communist Party Committee is the leading structure at all levels in
China. The party secretary of a city is the leader of the city Communist Party Committee
and is responsible for the party and government affairs. The mayor is the chief executive
of a city and is mainly responsible for economic development and social management
(Yao and Zhang, 2015). Therefore, the official evaluation system based on economic
performance focuses more on mayors than Party Committee officials because mayors
have stronger political incentives to pursue economic performance (Zheng et al., 2014).

The invertedU-shaped relationship between the intensity of industrial SO2 emissions
and mayor tenure reveals that city officials have different political incentives to pursue
short-term economic performance at different stages of their tenure. Notably, intensity
of industrial SO2 emissions still exhibits a periodic feature associated with the PCPC
cycle after controlling for city leader tenure.

4.3. Turnover effect
An important role of PCPCs is to assess the work of governments and officials, and the
convening year and year after PCPCs are the main periods for official turnover (Shi and
Xi, 2018). The turnover of city leaders changes the leadership structure of a city and influ-
ences local economic growth. As the ancient Chinese proverb says, ‘a new broom sweeps
clean.’ In other words, new leaders face a new round of evaluation requirements and usu-
ally demonstrate political achievements through the implementation of new policies;
however, these activities take time to be effective. Notably, the turnover of city lead-
ers may cause a short-term fluctuation in economic growth (Chen and Kung, 2016).
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Table 4. Estimation of the impact of mayor turnover on pollution emission intensity

(1)

t0 0.162***
(0.030)

Post1 0.004
(0.026)

Pre2 0.051
(0.032)

Pre1 0.070
(0.055)

Turnover 0.003
(0.046)

Turnover*t0 −0.041
(0.038)

Turnover*Post1 0.101
(0.059)

Turnover*Pre2 −0.012
(0.083)

Turnover*Pre1 0.145**
(0.050)

Other control variables Yes

City FE Yes

Time effect Yes

Observations 3,204

R2 0.571

Note: The dependent variable is the ratio of industrial SO2 emissions to GDP.
** and *** represent significances at 5% and 1% levels, respectively. Robust standard errors are in parentheses, clustered
within cities and years.

Therefore, the reduction in pollution emission intensity after a PCPC may be related to
the turnover of city leaders.

Considering the significant impact of mayor tenure on pollution emission intensity,
we add a dummy variable for mayor turnover to the baseline regression model and con-
struct the interaction terms between mayor turnover and the dummy variables of the
PCPC cycle to control the impact of mayor turnover on pollution emission intensity.
The results presented in table 4 demonstrate that the impact of turnover on industrial
SO2 emission intensity is not significant and that only the turnover of mayors in the year
before the PCPCs has a significantly positive impact on the pollution emission inten-
sity for that year. Turnover in the year before the PCPCs can significantly enhance the
political incentives of new mayors to pursue short-term economic performance and to
attain a good assessment in the coming year, which leads to a sharp increase in pollution
emission intensity.

4.4. Regional heterogeneity test
Due to differences in economic development level and administrative level, the evalu-
ation criteria faced by city leaders in different regions may differ, as may the political
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Table 5. Regression results of subsamples

Eastern cities Central cities Western cities Core cities Non-core cities
(1) (2) (3) (4) (5)

t0 0.125** 0.173** 0.122*** 0.133*** 0.157**
(0.045) (0.051) (0.023) (0.020) (0.051)

Post1 0.039 0.063* 0.054 0.034 0.042
(0.037) (0.033) (0.041) (0.024) (0.030)

Pre2 0.004 0.085* 0.076 0.033 0.057
(0.033) (0.040) (0.044) (0.057) (0.034)

Pre1 0.061 0.153** 0.104** 0.101*** 0.118*
(0.072) (0.063) (0.033) (0.022) (0.057)

Controls Yes Yes Yes Yes Yes

City FE Yes Yes Yes Yes Yes

Time effect Yes Yes Yes Yes Yes

Observations 1,149 1,180 875 366 2,838

R2 0.555 0.713 0.527 0.725 0.555

Notes: The dependent variable is the ratio of industrial SO2 emissions to GDP.
*, ** and *** Represent significances at 10%, 5% and 1% levels, respectively. Robust standard errors are in parentheses,
clustered within cities and years. Samples are mayor-city-year observations.

incentives to pursue economic growth. China’s eastern region has the highest level of
economic development, followed by the central region and the western region (Huang
and Du, 2017). Accordingly, we divide the sample cities into eastern, central and west-
ern cities to investigate the relationship between the PCPC cycle and pollution emission
intensity.

The regression results are presented in columns (1), (2) and (3) of table 5. The emis-
sion intensity of industrial SO2 in the central and western regions shows the periodic
feature of rising before PCPCs and decreasing thereafter. However, in the most eco-
nomically developed eastern region, only the dummy variable of the convening year is
significantly positive, which indicates a weak periodic feature.

Chinese cities have different administrative levels. For example, municipalities
directly under the central government are provincial-level cities, while provincial capi-
tals andmunicipalities with independent planning status are (quasi) sub-provincial-level
cities. Notably, the administrative level of these core cities is higher than that of the
other prefecture-level cities (Li et al., 2015). As a result, the leaders of these core cities
have a higher administrative level than other prefecture-level city leaders. We fur-
ther divide the sample cities into two categories – core cities (including provincial
capitals and municipalities with independent planning status) and non-core cities –
to investigate the relationship between the PCPC cycle and industrial SO2 emission
intensity.

Column (4) in table 5 presents the estimated result using the sub-sample of core
cities, and column (5) presents the estimated result using the sub-sample of other
prefecture-level cities. The findings indicate that the emission intensity of industrial
SO2 in non-core cities and core cities has a periodic feature associated with the
PCPC cycle; that is, the emission intensity increases before a PCPC and then declines
thereafter.
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Table 6. Robustness test results

Mayor Party secretary

(1) (2) (3) (4) (5) (6)

t0 0.057*** 0.094*** 0.400*** 0.056*** 0.114*** 0.394***
(0.015) (0.024) (0.114) (0.006) (0.019) (0.127)

Post1 0.030** 0.012 0.332*** 0.026 0.035* 0.194
(0.002) (0.020) (0.121) (0.014) (0.018) (0.117)

Pre2 0.007 0.025* 0.167* −0.004 0.032** −0.024
(0.013) (0.015) (0.094) (0.009) (0.017) (0.095)

Pre1 0.034** 0.049** 0.388*** 0.031* 0.072*** 0.606***
(0.015) (0.024) (0.124) (0.015) (0.023) (0.098)

Controls Yes Yes Yes Yes Yes Yes

City FE Yes Yes Yes Yes Yes Yes

Time effect Yes Yes Yes Yes Yes Yes

Individual FE No Yes No No Yes No

Province× Time No No Yes No No Yes

Observations 3,208 3,204 3,204 3,164 3,159 3,159

R2 0.642 0.274 0.671 0.625 0.259 0.672

Notes: The dependent variables in columns (1) and (4) are the ratio of industrial wastewater emissions to GDP. The depen-
dent variables in columns (2), (3), (5) and (6) are the ratio of industrial SO2 emissions to GDP.
*, ** and *** Represent significances at 10%, 5% and 1% levels, respectively. Robust standard errors are in parenthe-
ses. Columns (1), (3), (4) and (6) are clustered within cities and years, while columns (2) and (5) are clustered within
city-officials and years. Columns (1), (2) and (3) are mayor-city-year observations and columns (4), (5) and (6) are party
secretary-city-year observations.

4.5. Robustness test
In addition to air pollution, water pollution is another severe problem facing China.
Industrial wastewater dumping by manufacturing firms has rendered the water in many
lakes and rivers unfit for human consumption (Ebenstein, 2012).Worse still, when com-
pared to public concern for air pollution, water pollution has not aroused enough public
attention. Therefore, as a robustness test, we use the intensity of industrial wastewater
emissions to measure environmental pollution. The results are presented in columns (1)
and (4) of table 6. The emission intensity of industrial wastewater also shows a periodic
feature that rises before a PCPC, peaks in the convening year and declines thereafter.

Although we control for the personal attributes of city leaders, such as age, education,
local work experience and tenure, in the baseline regression model, we may still miss
some personal attributes closely related to leaders’ political incentives.We further add an
individual fixed effect in themodel to eliminate the impact ofmissing personal attributes
on the estimation results in columns (2) and (5) of table 6, which are consistent with
those in table 3. Notably, the emission intensity of industrial SO2 continues to present
a periodic feature that rises before PCPCs, peaks in the convening year and declines
thereafter.

We set the city-fixed effect to control for time-invariant cross-city differences and
set the year-fixed effect to control flexibly for trends or abrupt shocks common to all
cities in the baseline regression. However, common time effects and time-invariant
effects would not account for local time-varying factors that could be correlated with
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both industrial SO2 emissions intensity and the political incentives of local officials. For
example, the surrounding regions of Beijing enforced stringent environmental regula-
tions to create the ‘Olympic Blue’ during the Olympic Games (He et al., 2016). Regions
with severe environmental pollution are facing higher pressure to reduce SO2 emissions
and meet the SO2 reduction target. We set an interaction term between time dummies
and region dummies to control for the additional time-varying geographical effects.1
Results are shown in columns (3) and (6) of table 6. Our previous results are unaffected
after controlling for the province-year fixed effect.

5. Conclusion
Although China’s rapidly growing economy has brought many benefits, the adverse
effects of pollution threaten to mitigate the benefits of the country’s newfound wealth.
Despite an increase in clean-up efforts in recent years, the overall degradation of China’s
environment continues. Environmental issues in China are closely related to political
incentives for local government officials to pursue economic growth at the expense of
environmental protection. The PCPCs represent a key period for the assessment and
turnover of city leaders. The PCPC cycle can be used to capture the changes in political
incentives for city leaders to pursue short-term economic performance.

In this study, we use the exogenous event of PCPCs to explore the impact of city
leaders’ political incentives on pollution emission intensity. The results indicate that
pollution emission intensity has a periodic feature of rising before a PCPC and decreas-
ing thereafter. This political pollution cycle reveals that local officials have incentives
to pursue short-term economic performance at the expense of environmental protec-
tion. Additionally, turnover in the year before a PCPC can significantly enhance a new
mayor’s political incentives to pursue short-term economic performance, as newmayors
aim to achieve a good assessment when the PCPC is held in the following year. There-
fore, mayor turnover in the year before a PCPC leads to a surge in pollution emission
intensity.

Our results have important policy implications for designing optimal environ-
mental policies in China. The central government must formulate a more incentive-
compatible environmental management policy to effectively reduce pollution emissions,
improve environmental quality and achieve sustainable development goals. The inte-
gration of environmental management objectives and economic development objectives
into the evaluation systems of local governments and officials would help to implement
central government policies aimed at environmental protection.
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1The sample type of this paper is city-level panel data. Therefore, we cannot set the interaction term
between city dummies and time dummies in the model, which will consume all the degrees of freedom and
make the model unable to provide accurate estimates. Therefore, we separated a set of year dummies for
each province, while additional time-varying geographical effects were captured by interactions between
year dummies and province dummies.

https://doi.org/10.1017/S1355770X2000025X Published online by Cambridge University Press

https://doi.org/10.1017/S1355770X2000025X


Environment and Development Economics 203

References
Bao Q, Chen Y and Song L (2011) Foreign direct investment and environmental pollution in China: a

simultaneous equations estimation. Environment and Development Economics 16, 71–92.
Cai H and Treisman D (2006) Did government decentralization cause China’s economic miracle. World

Politics 58, 505–535.
Cai X, Lu Y, Wu M and Yu L (2016) Does environmental regulation drive away inbound foreign direct

investment? Evidence from a quasi-natural experiment in China. Journal of Development Economics 123,
73–85.

Cameron AC, Gelbach JB and Miller DL (2011) Robust inference with multiway clustering. Journal of
Business and Economic Statistics 29, 238–249.

Chen T and Kung JK (2016) Do land revenue windfalls create a political resource curse? Evidence from
China. Journal of Development Economics 123, 86–106.

Chen Z, Tang J, Wan J and Chen Y (2017) Promotion incentives for local officials and the expansion of
urban construction land in China: using the Yangtze River Delta as a case study. Land Use Policy 63,
214–225.

Chen YJ, Li P and Lu Y (2018) Career concerns and multitasking local bureaucrats: evidence of a target-
based performance evaluation system in China. Journal of Development Economics 133, 84–101.

ColeMA, Elliott RJ and Zhang J (2011) Growth, foreign direct investment, and the environment: evidence
from Chinese cities. Journal of Regional Science 51, 121–138.

DiW (2007) Pollution abatement cost savings and FDI inflows to polluting sectors in China. Environment
and Development Economics 12, 775–798.

Eaton S and Kostka G (2014) Authoritarian environmentalism undermined? Local leaders’ time horizons
and environmental policy implementation in China. China Quarterly 218, 359–380.

Ebenstein A (2012) The consequences of industrialization: evidence from water pollution and digestive
cancers in China. Review of Economics and Statistics 94, 186–201.

Guo G (2009) China’s local political budget cycles. American Journal of Political Science 53, 621–632.
Han L andKung JK (2015) Fiscal incentives and policy choices of local governments: evidence fromChina.

Journal of Development Economics 116, 89–104.
He G, FanM and ZhouM (2016) The effect of air pollution on mortality in China: evidence from the 2008

Beijing Olympic Games. Journal of Environmental Economics and Management 79, 18–39.
Huang Y (2002) Managing Chinese bureaucrats: an institutional economics perspective. Political Studies

50, 61–79.
Huang Z and Du X (2017) Government intervention and land misallocation: evidence from China. Cities

(London, England) 60, 323–332.
Jia R, Kudamatsu M and Seim D (2015) Political selection in China: the complementary roles of connec-

tions and performance. Journal of the European Economic Association 13, 631–668.
JinH, Qian Y andWeingast BR (2005) Regional decentralization and fiscal incentives: federalism, Chinese

style. Journal of Public Economics 89, 1719–1742.
Kahn ME, Li P and Zhao D (2015) Water pollution progress at borders: the role of changes in China’s

political promotion incentives. American Economic Journal: Economic Policy 7, 223–242.
Kostka G and Mol AP (2013) Implementation and participation in China’s local environmental politics:

challenges and innovations. Journal of Environmental Policy and Planning 15, 3–16.
Lan J, Kakinaka M and Huang X (2012) Foreign direct investment, human capital and environmental

pollution in China. Environmental and Resource Economics 51, 255–275.
Li H and Zhou L (2005) Political turnover and economic performance: the incentive role of personnel

control in China. Journal of Public Economics 89, 1743–1762.
LiH,Wei Y, Liao F andHuangZ (2015) Administrative hierarchy and urban land expansion in transitional

China. Applied Geography 56, 177–186.
Liang J and Langbein L (2015) Performance management, high-powered incentives, and environmental

policies in China. International Public Management Journal 18, 346–385.
Mol AP and Carter N (2006) China’s environmental governance in transition. Environmental Politics 15,

149–170.
Nie H, Jiang M and Wang X (2013) The impact of political cycle: evidence from coalmine accidents in

China. Journal of Comparative Economics 41, 995–1011.

https://doi.org/10.1017/S1355770X2000025X Published online by Cambridge University Press

https://doi.org/10.1017/S1355770X2000025X


204 Zhihua Tian and Yanfang Tian

Persson P and Zhuravskaya E (2016) The limits of career concerns in federalism: evidence from China.
Journal of the European Economic Association 14, 338–374.

Schreifels J, Fu Y and Wilson EJ (2012) Sulfur dioxide control in China: policy evolution during the 10th
and 11th five-year plans and lessons for the future. Energy Policy 48, 779–789.

Shi X and Xi T (2018) Race to safety: political competition, neighborhood effects, and coal mine deaths in
China. Journal of Development Economics 131, 79–95.

Shih V, Adolph C and Liu M (2012) Getting ahead in the communist party: explaining the advancement
of central committee members in China. American Political Science Review 106, 166–187.

Su F and Tao R (2017) The China model withering? Institutional roots of China’s local developmentalism.
Urban Studies 54, 230–250.

Tian Z, Tian Y, Chen Y and Shao S (2020) The economic consequences of environmental regulation in
China: from a perspective of the environmental protection admonishing talk policy. Business Strategy
and the Environment 29, 1723–1733.

Tsai PH (2016) Fiscal incentives and political budget cycles in China. International Tax and Public Finance
23, 1030–1073.

Wang Y (2010) The analysis of the impacts of energy consumption on environment and public health in
China. Energy 35, 4473–4479.

Weingast BR (2009) Second generation fiscal federalism: the implications of fiscal incentives. Journal of
Urban Economics 65, 279–293.

Wu J, Deng Y, Huang J, Morck R and Yeung B (2014) Incentives and outcomes: China’s environmental
policy. Capitalism and Society 9, Article 2.

XiT, YaoY andZhangM (2018) Capability and opportunism: evidence from city officials in China. Journal
of Comparative Economics 46, 1046–1061.

Xie L, Huang Y and Qin P (2018) Spatial distribution of coal-fired power plants in China. Environment
and Development Economics 23, 495–515.

Xu C (2011) The fundamental institutions of China’s reforms and development. Journal of Economic
Literature 49, 1076–1151.

YaoYandZhangM (2015) Subnational leaders and economic growth: evidence fromChinese cities. Journal
of Economic Growth 20, 405–436.

Yu J, Xiao J and Gong L (2015) Political cycle and land leasing: evidence from Chinese cities. Economic
Research Journal 2, 88–102.

Yu J, Zhou L and Zhu G (2016) Strategic interaction in political competition: evidence from spatial effects
across Chinese cities. Regional Science and Urban Economics 57, 23–37.

Zheng S, Kahn ME, Sun W and Luo D (2014) Incentives for China’s urban mayors to mitigate pollu-
tion externalities: the role of the central government and public environmentalism. Regional Science and
Urban Economics 47, 61–71.

Cite this article: Tian Z, Tian Y (2021). Political incentives, Party Congress, and pollution cycle: empiri-
cal evidence from China. Environment and Development Economics 26, 188–204. https://doi.org/10.1017/
S1355770X2000025X

https://doi.org/10.1017/S1355770X2000025X Published online by Cambridge University Press

https://doi.org/10.1017{/}S1355770X2000025X
https://doi.org/10.1017{/}S1355770X2000025X
https://doi.org/10.1017/S1355770X2000025X

	1. Introduction
	2. Background and mechanism
	2.1. Political incentives
	2.2. Provincial Communist Party Congresses

	3. Methodology and data
	4. Empirical results and discussion
	4.1. Baseline regression
	4.2. Tenure of office
	4.3. Turnover effect
	4.4. Regional heterogeneity test
	4.5. Robustness test

	5. Conclusion

