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Introduction

• The “glass ceiling” phenomenon widely exist in 
almost all the industries in China. 

• In China, there are just 141 female presidents in 
2872 listed company, which is only 4.91%. 
Meanwhile, the ratio of female municipal party 
secretary(MPS) is also only 4% in all the 288 cities 
in China. 

• To conquer the difficulties and bottlenecks in 
women’s high-level political career development, 
the key problem has to face is whether there exist 
gender difference in governance.
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• Studies in psychology and physiology suggest that 
there are significant differences in psychological 
features and behavior patterns between men and 
women (Arch, 1993; Sunden et al., 1998; Byners et 
al., 1999; Holt and Laury, 2002; Eckel et, 2008).

• Generally, women are more “stable” and women’s 
behavior frameworks are always based on 
“security”.

• Men are more willing “successful” and behavior 
framework is often based on “adventure”.
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• A large number of documents in economics and 
management confirm above assertions in psychology. 

• Huang and Kisgen (2012)shows that male CEO is more aggressive 
and overconfidence in company’s investment, merge and R&D, 
which may enhance the risk level of company. 

• Faccio et al.(2016) found that the risk of company hold by female 
CEO was significantly lower, regardless of leverage, earnings volatility 
or chance of survive .

• In securities trading, Barber and Odean (2001) found that men trade 
45 percent more than women but lower net return. Their findings 
support the predict of previous psychological research that men are 
more overconfidence than women. 
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• In last ten years, there was emerging a group of 
researches about the gender difference on policy 
choice. However, the conclusion about the gender 
difference on policy choice has huge divergence.

• On one hand, because of the characteristic of “Motherhood”, 
some studies assert that women’s altruism level and sustainable 
development preference are higher than men’s (Ortner,1972; 
MeinzenDick et al.,2014).

• Based on this theoretical premise, empirical studies found 
evidence to support women’s more long-term, sustainable and 
prudent behavior characteristics in the fields of public goods 
supply, fiscal deficit, education and rent-seeking (Chattopadhyay 
and Dufflo，2004; Andersen et al.,2008; Krogstrup and 
Walti,2011; lotes-Figueras,2012; Funk and Gathmann，2015; 
Brollo and Troiano,2016). 
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• However, there are many studies do not agree 
that female officials owns unique governing 
behavior. 

• Based on public choice theory, Down(1975), Alesina(1988) 
asserted that sexual factor would not affect officials’ policy 
choice because the utility function of politician was 
maximizing the vote. 

• Following this idea, Ferreira et al.(2014), using mayors’ data 
from 1950-2005 in the United States, found that women 
mayors, who is also minority, do not appear to different 
policy choice in terms of government scale, resource 
allocation, crime rate, infrastructure construction and so on. 
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• In this study, we use the officials’ data from China.

• Unlike the utility function of officials in electoral state is 
to “please the voters”, the political promotion system in 
China is called as “Promotion Tournament”, which main 
target is GDP. 

• Meanwhile, decentralization of the central and local 
governments has made local government owning a huge 
discretion power on local development, which made 
them have enough power to decide how to influence the 
development of economic and environment. 

• This greater freedom of power makes the gender 
difference on policy choice are less disturbed by voters 
and can be better reflected.

• Therefore, this unique political system offers us a unique 
and very clean sample to study on the gender difference 
on policy choice.
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• We want to answer following questions:

• 1、Does gender difference on policy making 
actually exist?

• 2、Are regions which governed under female MPS 
less polluted?

• 3、Assuming the gender difference exist, which 
psychology gender feature plays the role?
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• In study, we choose the emission quantity of 
industrial sulfur dioxide(SO2) and waste water to 
evaluate the region pollution level and choose 
municipal party sectaries(MPS) to study on. 

• There are two reasons for us to choose MPS:

Firstly, MPS is the head of local party committee, which is 
actually the chairman of local government in China. As we know, 
there is a serious “Chairman Phenomenon”  in China. MPS has a 
huge discretion power in political governance in local area and 
can carry out and implement his own governance idea and 
policy decision. 

Secondly, MPS are mostly at middle age and the family 
environment is relatively stable, which avoid the difference on 
competition structure and labor participation cause by 
reproductive characteristics and offer us an excellent sample 
without potential impact about fertility.
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• Our study confirms that officials’ gender difference 
in pollution governance does indeed exist. 

• Compared with regions governed by male MPS, 
emission quantity of industrial SO2 and waste 
water of regions governed by female MPS are 
significantly lower.

• This conclusion is still robust after using PSM 
method and using a sample of cities experiencing a 
MPS transition from male to female or vice versa to  
mitigate different endogenous problems.
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• After dividing the sample by term of tenure, we finds 
that the beauty governance effect of female official is 
more significant in the longer term subsample.  We 
guess the gender difference in network and 
overconfidence may play the role.

• After dividing the sample by years from retirement, we 
finds that the beauty governance effect of female 
officials is more significant in the “Longer years” 
subsample. We guess the gender difference in 
competitiveness may play the role here.

• Generally, this paper has got a meaningful and 
interesting conclusion that can be summed up as lower 
pollution in the regions governed by female MPS, 
which we call as “Beauty Effect” of female officials’ 
governance.
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• This paper may have following contributions:

• Firstly, The unique political system in China makes local officials 
owing both incentive and power to intervene local economic 
development and then pollution. This power makes local officials 
in China have more freedom to decide the policy choice and been 
less influenced by voters . This unique political structure provide 
us an excellent clean sample to study on the gender difference on 
policy choice. 

• Secondly, using the unique promotion motivation characteristics 
of Chinese officials, this paper tries to explore the specific 
psychological factors which may influence the gender difference. 
We found that the difference on the term of tenure and years 
from retirement, which may influence the network, 
overconfidence and competition, may give different impact on 
the gender difference on the “Beauty Effect” of female officials 
governance.
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3.Hypothesis Development

• H1: Ceteris paribus, compared with regions 
governed under male officials, the pollution level 
of regions governed under female officials are 
lower. 

• H2: Ceteris paribus, the longer official’s term of 
tenure, the more significant the beauty 
governance effect of female official is. 

• H3: Ceteris paribus, the longer time official away 
from retirement, the more significant the beauty 
governance effect of female official is 
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4.Data and Methodology

• 4.1 Data

• 4.1.1 Local Officials’ Gender Data

• We hand collect the data of MPS’s resume in all 288 
cities(including prefecture-level cities and vice-provincial level 
cities) in China from 2004 to 2015, including the MPS’s tenure 
beginning time, tenure ending time, previous position, next 
position and some micro-information such as sex, birthday, 
hometown and education-level.

• 4.1.2 Regional Environment and Economic Data

• We select regional economic development data of 288 cities in 
China from 2004-2015 from the CSMAR database, including 
regional pollution data (the emission quantity of industrial 
wastewater and SO2), economic development data(GDP), 
industrial structure data and population data. Green cover rate in 
build-up areas data comes from “China city statistical 
yearbook”(CCSY).In order to ensure the quality of data, we 
compare the data from the CSMAR database and CCSY.
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4.2 Variables Description

• 4.2.1 Dependent Variable

• In this paper, we examine both air and water pollution to ensure 
the robust. We use the emission quantity of industrial  SO2 of cities 
to describe air pollution situation (Zhang et al. 2014) and the 
emission quantity of industrial wastewater of cities to describe 
water pollution situation. 

• The emission quantity of  industrial SO2 and wastewater are used 
as dependent variable in the regression respectively. 

• 4.2.2 Independent Variable 

• We use MPS’s gender dummy variable as independent variable, 
which female MPS equals 1 and others equals 0.

• If there is a turnover situation, we take the former MPS’s 
information when the replacement month is after June. Otherwise, 
we choose the next MPS’s information. 
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• 4.2.3 Control Variables

• Following previous studies (Liang and Gao,2014; Zheng, 
2016), we choose GDP level(Gdp), GDP growth rate(Ggdp), 
quantities of fixed-asset investment(Invest), industrial 
proportion(Industry), population desity(Density) and green-
coverage rate in build-up areas(Greencover) as control 
variables. 

4.2 Variables Description
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Type Variable Variable Description
Dependent 
Variables

SO2 Ln(Emission Quantity of Industrial SO2)
Wastewater Ln(Emission Quantity of Industrial Waste Water)

Independe
nt 

Variables
Female MPS’s Gender Dummy Variables, Female=1, Male=0

Control 
Variables

Gdp Ln(GDP)
Ggdp GDP Growth Rate（%）
Invest Ln(Quantity of Fixed-Invest)

Industry Industry Proportion (%)

Density
Population Density（number of people／square 

kilometers）
Greencover Green-coverage rate in Build-up areas （%）

City City Dummy
Year Year Dummy

Table 1．Variable Description of Model (1) and Model (2)
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4.3 Grouping Criterion

• 4.3.1 Term of Tenure :

• Considering the gender difference in network and overconfidence, 
we divide sample by term of tenure. In our sample, the mean of 
officials’ tenure is 3.16 years, and median is 3 years. Therefore, 
we divides officials with a term of more than 3 years into the 
“Long-term” group and others into “Short-term” group. 

• 4.3.2 Years from Retirement

• In China, official’s longer years from retirement, the higher 
probability of further promotion. Therefore, the marginal 
incentive of promotion and competitiveness is higher. According 
to the law of China, the retirement age of prefectures officials is 
60. And considering the classical term of official is 5 years, we 
choose 5 year as grouping criterion. That means if the officials’ 
age from retirement year is more than 5, we divided them into 
“retirement long” group and others are divided into “retirement 
short” group. 
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4.4 Model

• In order to testify the hypothesis, we construct the 
model (1),(2) and control fixed-effect of city and year. 

i,tuYearCityγXβFemaleαSO2 titi,ti,ti, 

i,tuYearCityγXβFemaleαWasteWater titi,ti,ti, 

（1）

（2）

In this model, we use the emission quantity of SO2 and wastewater as dependent 
variables to evaluate the air and water pollution respectively. The independent 
variables is the gender dummy variable that female MPS equals 1 and others 
equals 0. Xi,t are control variables. Model controls the fixed-effect of city and year. 
In order to control the influence of outliers, we winsorized the variables at 1% 
and 99% position.  
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Order Province
Number of 

Female MPS Order Province
Number of 

Female MPS 
1 Sichuan 17 10 Gansu 7
2 Shanxi 11 11 Shanxi 6
3 Jiangsu 11 12 Fujian 6
4 Anhui 11 13 Jiangxi 5
5 Guangdong 10 14 Jilin 5
6 Guangxi 9 15 Hunan 4
7 Zhejiang 8 16 Hubei 3
8 Shandong 7 17 Hebei 3
9 Liaoning 7 18 Guzhou 2

Total：132 

Table 2 .The geographical distribution of female MPS from 2004-2015

Notes：The number of female MPS in Neimenggu、Heilongjiang、Henan、Hainan、Yunnan、Tibet、
Qinghai、Ningxia、Xinjiang is 0。

4.5 Basic Description of Female MPS in China
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4.5 Basic Description of Female MPS in China

Gender Obs Mean SD Min Max P10 P50 P90 t-Value

Age
Male 3090 52.50 3.61 36 61 48 53 57

4.2873***
Female 132 51.25 3.27 43 59 47 51 55

Edu-
Level

Male 3080 6.88 0.72 4 8 6 7 8
-4.3569***

Female 132 7.07 0.47 6 8 7 7 8

Table 3. MPS’s gender, age and education level 

Notes:*,**,*** denotes significance level of 10%,5% and 1% levels respectively. Education level : primary school 
=1, Junior middle school=2, Polytechnic school=3, Senior middle school=4, Junior college= 5, undergraduate=6, 
master=7, Phd= 8.

21



5.Empirical Result

Variables Obs Mean SD Med Min Max
SO2 3230 10.6543 0.8900 10.7826 8.2774 12.4037 

Wastewater 3230 8.4435 0.9800 8.5093 5.7333 10.8445 
Female 3230 0.0409 0.1980 0.0000 0.0000 1.0000 

Gdp 3230 6.7189 0.9601 6.6937 4.5917 9.0125 
Ggdp 3230 15.4193 8.3244 15.8633 -9.0871 39.2833 

Industry 3230 49.7495 10.4746 50.1450 23.4800 79.9400 
Invest 3230 15.4027 1.0774 15.4733 12.9750 17.7448 

Density 3230 5.7215 0.8708 5.8638 2.8959 7.1219 
Greencover 3230 36.5078 8.7564 38.4400 6.4600 60.4800 

Table 4. Descriptive Statistics

Mean of 
Female Mean of Male T-value

Emission Quantity of Industrial 
SO2（ton） 50018.54 60270.86 -3.5535***

Emission Quantity of Industrial 
waste water（10000 ton） 5933.992 7488.246 -2.4993**

Table 5. Univariate Analysis
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5.2 Female MPS and Regional Pollution

(1) (2)
SO2 Wastewater

Female -0.0714* -0.104***
(-1.82) (-2.72)

Gdp 0.0477 0.131*
(0.79) (1.79)

Ggdp 0.0003 -0.0004
(0.28) (-0.32)

Industry 0.0082*** -0.0006
(3.57) (-0.27)

Invest 0.0054 -0.0889**
(0.15) (-2.40)

Density -0.0123 0.0243
(-0.29) (0.63)

Greencover -0.0001 0.0041***
(-0.07) (3.16)

Year Control Control
City Control Control
Cons 11.22*** 10.16***

(17.95) (15.45)
N 3230 3230
R2 0.826 0.871

Table 6.Female MPS and Regional Pollution
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• 5.3.1 Propensity Score Matched Samples

• In order to control the endogenous problem caused 
by unobserved factors from the features of officials, 
we employ a propensity score matching procedure 
(PSM, Rosenbaum and Rubin,1983).

• We use officials’ age, officials’ age square, officials’ 
education level, per capital GDP level, GDP growth 
rate, industrial proportion to calculate the 
propensity score. 

• To ensure the firm in control sample are sufficiently 
similar to the female MPS, we use the nearest 
neighbor matching to match the two samples.

5.3  Endogenous Analysis 
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Figure 1: Propensity Score Before and After Matching 

• The propensity score before and after matching is 
showed in Figure 1. It can be seen that the 
distribution bias of the two group of samples is 
adjusted effectively. This figure shows that the 
matching result can satisfy the “common support 
hypothesis”.
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• Furtherly, table 7 report the balance situation after PSM. It can be 
seen that the differences between two groups were adjusted 
effectively. There were no significant difference between two 
groups after matching. The balance index Rubin’s B is 14.7 and 
Rubin’s R is 1.17. This result shows that our PSM procedure satisfy 
the “Balance hypothesis”. 

Variable

Unmatched/
Matched Treat Control %Bias

%Reduct

Bias T P

Age

Unmatched 51.25 52.49 -36

79

-3.88 0.0000 

Matched 51.25 51.51 -7.6 -0.67 0.5030 

Age2

Unmatched 2637.2 2768.2 -37

80.8

-3.96 0.0000 

Matched 2637.2 2662.4 -7.1 -0.63 0.5270 

Edu_sj

Unmatched 7.0682 6.8831 30.5

93.2

2.92 0.0040 

Matched 7.0682 7.0556 2.1 0.17 0.8650 

Ggdp

Unmatched 13.994 15.466 -17.1

95.1

-1.99 0.0470 

Matched 13.994 14.067 -0.8 -0.07 0.9480 

Mgdp

Unmatched 3.9949 3.3786 18.1

96.9

2.03 0.0420 

Matched 3.9949 4.0141 -0.6 -0.04 0.9660 

Industry

Unmatched 52.716 49.639 29.4

89.9

3.31 0.0010 

Matched 52.716 53.027 -3 -0.24 0.8120 

Sample MeanBias B R

Unmatched 28 61.3* 0.78

Matched 3.5 14.7 1.17

Table 7:  Balance Situation of PSM
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• Table 8 report the PSM result when satisfy the “common 
support hypothesis” and “balance hypothesis”. 

• After matching, the logarithm of industrial SO2 emission 
quantity in female sample is 10.5457 and in male sample is 
10.7393. The difference is -0.1936 and t-value is -2.21, 
which is significant under 5% level. 

• Meanwhile, the logarithm of industrial wastewater emission 
quantity in female sample is 8.2038 and in male sample is 
8.4375. The difference is -0.2337 and t-value is -2.32, which 
is also significant under the level of 5%.

Variable Female Male Diff S.E. T-value

SO2 10.5457 10.7393 -0.1936 0.0875 -2.21**

Wastewater 8.2038 8.4375 -0.2337 0.1005 -2.32**

Table 8:  PSM result
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• 5.3.2 Regression Analysis of Transition City

• Considering the number of female MPS is relatively small 
in China, there are a large number of cities which does not 
experience female MPS. This situation may lead 
endogenous problem caused by city unobserved factors. 
Therefore, we run the regression of sample which 
experience transition from male to female or vice versa. 

• Furtherly, considering that it is difficult to distinguish the 
governance effect accurately in the year of transition, we 
deleted the sample in the year of transition.

• Finally, we get 435 efficient samples to run the regression 
and the result is reported in table 9.
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5.3.2 Regression Analysis of Transition City

(1) (2)

SO2 Wastewater

Female -0.120** -0.107**

(-2.50) (-2.37)

Gdp -0.0272 -0.0577

(-0.17) (-0.33)

Ggdp 0.0001 -0.0040

(0.04) (-1.28)

Industry 0.0027 -0.0041

(0.50) (-0.89)

Invest 0.277** 0.0249

(2.40) (0.22)

Density -0.0625 0.0218

(-0.73) (0.37)

Greencover -0.0079** -0.0017

(-2.25) (-0.41)

Year Control Control

Cityid Control Control

Cons 7.770*** 8.720***

(4.34) (5.47)

N 435 435

R2 0.822 0.924

Table 9: Regression Result of Transition City
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6. Further Studies

Long term tenure Short term tenure Long term tenure Short term tenure

(1)SO2 (2)SO2 (3)Wastewater (4)Wastewater

Female -0.146** 0.0013 -0.234*** -0.0519

(-2.00) (0.03) (-2.64) (-1.10)

Gdp 0.158 0.0373 0.387** 0.0613

(0.86) (0.55) (2.19) (0.86)

Ggdp -0.0006 0.0011 0.0003 -0.0006

(-0.24) (0.69) (0.12) (-0.38)

Industry 0.0060 0.0091*** -0.0032 0.0020

(1.36) (3.14) (-0.71) (0.64)

Invest 0.0017 -0.0070 -0.191** -0.0669

(0.02) (-0.16) (-2.39) (-1.36)

Density 0.0368 -0.0232 -0.149** 0.0983**

(0.41) (-0.43) (-2.25) (2.40)

Greencover 0.0021 -0.0005 0.0043** 0.0035*

(0.86) (-0.29) (1.97) (1.95)

Year Control Control Control Control

Cityid Control Control Control Control

Cons 10.23*** 11.50*** 11.21*** 9.655***

(6.82) (15.25) (8.01) (11.97)

N 1198 2032 1198 2032

R2 0.868 0.833 0.904 0.879

Table 10: Term of Tenure and Beauty Effect 

6.1 The impact of tenure on the Beauty Effect
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6.2 The impact of years from retirement on the Beauty Effect

Retirement Long Retirement Short Retirement Long Retirement short

(1)SO2 (2)SO2 (3)Wastewater (4)Wastewater

Female -0.0989* 0.0903 -0.118** -0.0035

(-1.89) (0.90) (-2.45) (-0.04)

Gdp 0.0708 0.0145 0.1390 -0.0084

(0.69) (0.24) (1.27) (-0.13)

Ggdp 0.0010 -0.0008 -0.0013 0.0027

(0.60) (-0.42) (-0.76) (1.19)

Invest -0.0452 -0.0002 -0.1830*** -0.1160*

(-0.87) (-0.00) (-3.37) (-1.77)

Industry 0.0106*** 0.0022 0.0057* 0.0038

(3.17) (0.55) (1.71) (1.03)

Density -0.0186 -0.0858 0.0197 0.0458

(-0.33) (-1.03) (0.42) (0.49)

Greencover -0.0017 0.0007 0.0038** 0.0036

(-1.07) (0.41) (2.52) (1.41)

Year Control Control Control Control

City Control Control Control Control

Cons 11.87*** 12.29*** 11.38*** 11.28***

(12.81) (11.45) (12.50) (9.69)

N 1927 1303 1927 1303

R2 0.834 0.885 0.891 0.905

Table 11: Years from Retirement and Beauty Effect 

31



7.Robust Check

(1) (2)

SO2 Wastewater

Female -0.0687* -0.0949**

(-1.71) (-2.44)

Gdp 0.0348 0.1630*

(0.58) (1.91)

Ggdp 0.0009 0.0001

(0.74) (0.11)

Industry 0.0070*** -0.0023

(2.94) (-0.89)

Invest 0.0016 -0.0942**

(0.05) (-2.45)

Density -0.0215 0.0333

(-0.50) (0.85)

Greencover -0.0005 0.0038***

(-0.34) (2.82)

Year Control Control

City Control Control

Cons 11.76*** 9.818***

(18.64) (13.90)

N 2937 2937

R2 0.827 0.866

Table 12: Regression of Sample Dropped Vise-Provincial Cities 
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8.Conclusion

• This study has following conclusions:

• 1、the “beauty effect” of female officials’ 
governance indeed exsit. Compared with regions 
governed by male MPS, emission quantity of 
industrial SO2 and waste water of regions governed 
by female MPS are significantly lower. This 
conclusion is still robust after using PSM method or
using a sample of cities experiencing a transition 
from male to female MPS or vice versa to  mitigate 
different endogeneity concerns.
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• 2，The longer term of MPS’s tenure, the more 
significant beauty effect is. This result indicates that 
the gender difference may effect the conspire 
between government and company. Then have 
impact on the pollution governance.

• 3，The longer years from retirement, the more
significant beauty effect is. This result indicates the 
gender difference in competitiveness is also an 
important factor to influence the beauty effect.

34



35


