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Abstract

This paper studies how gender preference shapes decisions in junior hiring and early-career
promotions. We combine novel data on job advertisements, recruiting evaluations, and the
promotion history of junior civil servants in China. We find stated male preference in civil
service job advertisements, which discourages women from applying for these jobs. During
the hiring process, female candidates receive lower evaluations, but only in the part of the
evaluation where gender identity is disclosed. Consequently, similarly qualified women are
less likely than men to be hired as civil servants. Despite outperforming their male counter-
parts, women in civil service positions are 35-45% less likely to be promoted. These findings
illustrate how gender preference influences career trajectories from job advertisements to pro-
motion decisions, helping explain the persistence of gender inequality in leadership roles. We
conclude by presenting quasi-experimental evidence that two targeted policies — designed to
address gender preference in advertisements and candidate assessment — effectively reduce

gender disparities in both candidate evaluations and hiring outcomes.
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1 Introduction

Women remain underrepresented among political, scientific, and business leaders around the world
despite significant progress toward gender equality in education and labor market outcomes (Wolfers,
2006; Goldin, 2014; Bertrand and Duflo, 2017; Armstrong et al., 2023). Much of the research and
media attention has focused on the barriers women face in reaching senior positions (Matsa and
Miller, 2011; Zimmerman, 2019; Corbett et al., 2022). However, an often-overlooked aspect of
this issue is the early career barriers for women, both in securing junior positions and in pursuing
early promotions, which contribute to persistent inequality later in their careers.

In this paper, we examine how gender preference affects women’s entry into and progression
within the public sector in China. We combine a series of novel, large-scale administrative datasets
on job advertisements, job applicants, applicant evaluations, and the promotion history of junior
civil servants. We find stated male preference in job advertisements, which discourages women
from applying for these jobs. Female job candidates are further penalized in their evaluation, but
only in the part of the candidate evaluation process where their gender identity is known to the
assessor. This bias leads to a pro-male skew in final hiring decisions. Among those hired, we find
that female civil servants demonstrate better performance metrics, but are nonetheless 35-45% less
likely than men to be promoted to higher-rank positions.

The Chinese context has several important features which facilitate our study. First, China

has a large number of civil service employees, totaling about 50 million.’

Second, there is a
well-documented gender gap in China’s civil service that widens with rank, culminating with a
very small proportion of women in top leadership positions (Chen, 2022; Jiang, Eaton and Kostka,

2023).2 Third, China has a long history of hiring civil servants through standardized exams. We

IThe estimate is based on microdata from the 2010 Chinese census. When focusing exclusively on civil servants
regulated by the “Law of Civil Servants,” which is the group of interest in this paper, the number is reduced to seven
million. Source: https://wuw.gov.cn/xinwen/2016-05/31/content_5078420.htm.

%Indeed, since its founding in 1949, China has never had a female president, nor has any women served on the
Standing Committee of the Political Bureau of the Chinese Communist Party’s Central Committee, the country’s
highest leadership body. Source: https://www.cnn.com/2017/10/22/asia/china-female-leaders/index.
html.



obtain data from these exams which allows us to open the “black box™ of job evaluations and
empirically assess the extent of gender bias in candidate evaluation.’

In the first part of our paper, we examine the relationship between the content of job advertise-
ments and application behavior by gender. We analyze job advertisements from the Chinese civil
service between 2010 and 2018, covering all provinces. We find stated gender preference in a large
proportion of advertisements, despite Chinese law prohibiting such practices. Roughly 23 percent
of jobs express a preference for male applicants, and only 3.5 percent express such a preference for
women. This contrasts with the nearly equal levels of male and female gender preference observed
in job advertisements in China’s private sector (Kuhn and Shen, 2013).

We then show that application behavior responds to the gender preference stated in job ad-
vertisements, which in turn affects the aptitude of the candidate pool for each job. Jobs expressing
preference for males attract fewer candidates overall and, significantly fewer female candidates. In
contrast, job advertisements requesting women yield a candidate pool with the highest assessed ap-
titude, as measured by civil servant exam scores. On the other hand, job advertisements requesting
men draw candidates with the lowest average performance.

Second, we show how gender preference appears in candidate evaluations and final hiring
decisions. We analyze official administrative data containing candidate evaluations on the types
of candidate evaluation: the written civil service exam and the subsequent oral evaluation. On
the written exam, in which candidate identity is not disclosed to the assessor, female candidates
perform much better than males. For evaluations on the oral exam, in which assessors know each
candidate’s gender identity, this advantage is almost reversed. This leads to a 4.4 percent greater
likelihood of males being hired for a given job than females.

We then probe and interpret these findings. We argue that men’s relative advantages in the
non-blind oral test come from gender bias in favor of male candidates. We first provide suggestive
evidence that the blind and non-blind test scores measure similar skills of candidates. We also

present analyses suggesting that our main estimates are not confounded by possible gender-specific

3China’s civil servant exam dates back to the Sui Dynasty, approximately 1,500 years ago. Since the early 1990s, all
junior candidates have been required to take standardized exams to qualify for civil servant employment.



factors that may differentially affect the blind and non-blind test scores.

Third, we study the early-career promotion patterns of male and female civil servants hired
through this process. We focus on two groups of civil servants: junior civil servants from various
departments in a central Chinese province, and junior civil servants in China’s judicial system, for
whom we have access to agreed-upon performance metrics. Across both samples, our analysis
reveals consistent patterns: within the first ten years of employment, a significant gap emerges in
the likelihood of promotion and career trajectories between male and female civil servants. We
estimate that female civil servants are 35-45% less likely than males to be promoted to higher
rank within the first ten years of employment. We provide suggestive evidence that the gender
promotion gap is unlikely explained by gender differences in work performance, and cognitive
or non-cognitive skills. Instead, the gender promotion gap appears to stem from gender bias in
promotion decisions, which rely heavily on subjective evaluations.

Finally, we study the impact of two policies that alleviate the influence of gender bias in these
processes. The first policy prohibits explicit gender preference in job advertisements. Although
implicit preference can still be conveyed — for example, by stressing harsh working conditions
or frequent overtime and travel — we find that this policy increases the proportion of women who
advance to the final round of assessment and, ultimately, who are hired. The second policy changes
the way candidates are assessed, severing potential ties between assessors and candidates, should
they be hired. This change effectively neutralizes the male comparative advantage in the evaluation
phase where candidates’ gender identity is revealed to the assessor. Together, our results show that
the gender disparities we reveal are not inevitable and can be mitigated through targeted policies
that disrupt or eliminate opportunities for gender bias at different stages of the hiring process.

We contribute to the following three literatures. First, our study advances understanding of
gender inequality in the labor market by estimating the forces that create gender disparities in ca-
reer trajectories across several distinct and important early career events. We provide evidence
of these forces in five distinct junctures affecting the trajectory of early career professionals: job

advertisements, application behavior, candidate evaluation, hiring decisions, and promotion deci-



sions. Together, our results show a complete picture of the ecosystem of forces that affect the labor
market outcomes of professionals across much of their careers, helping understand the persistent
underrepresentation of women in senior white-collar roles spanning business, politics, and science
(Cect and Williams, 2011; Blau and Kahn, 2017; Huang et al., 2020). By studying several of these
events together and their impact on the same group of professionals, we build upon and integrate
findings from earlier studies that typically focus on just one of these events (for example, job ad-
vertisements, hiring, or promotion) individually (Goldin and Rouse, 2000; Kuhn and Shen, 2013;
Hospido, Laeven and Lamo, 2022; Mocanu, 2023; Card, Colella and Lalive, 2024).

We also advance this work by providing evidence using administrative data from an extremely
large employer in a non-experimental setting. By complementing a literature that has largely relied
on field experiments or resume audit methods, we aim to bring additional external validity to this
body of work (Bertrand and Mullainathan, 2004; Breda and Hillion, 2016; Bertrand and Duflo,
2017; Cahuc et al., 2019; Kuhn, Shen and Zhang, 2020).* Further, we contribute to a small but
growing literature that analyzes the contents of job advertisements to reveal gender discrimination
in the labor market (Kuhn and Shen, 2013; Neumark, 2018).

Second, we contribute to the literature on hiring decisions by opening the “black box” of
gender bias in candidate evaluation and recruitment decisions. We make progress on this problem
by exploiting administrative data from China’s civil service exam, where candidate aptitude is
evaluated using quantitative, comparable measures that are usually proprietary and unavailable to
researchers. These evaluations occur twice: once when the candidate’s identity is hidden from
the evaluator, and once when it is not, enabling us to estimate the extent of evaluator gender bias
(Correll et al., 2020; Mocanu, 2023).5

The civil service hiring decisions we study are based solely on a weighted average of these

test scores. This yields a unidimensional measure of aptitude that is comparable across candi-

4One recent example is (Amer, Craig and Van Effenterre, 2023), which uses field experiments with blind and non-blind
tests to show how gender bias affects hiring of computer programmers.

>This approach, comparing “blinded” and “unblinded” evaluations by group to estimate bias, is a common tool in the
estimation of the incidence and severity of teacher bias related to gender, race, and other social groups (Goldin and
Rouse, 2000; Lavy, 2008; Hinnerich, Hoglin and Johannesson, 2011; Botelho, Madeira and Rangel, 2015; Breda and
Ly, 2015; Ferman and Fontes, 2022).



dates and positions. Our focus on how different evaluation components do and do not allow for
gender bias builds on Mocanu (2023), which examines how different screening practices affect
gender equity in hiring. Our data also contain roughly 800,000 candidate observations linked to
evaluation scores and demographics, allowing us to delve deeper into estimating the incidence and
intensity of gender bias in hiring decisions, and to differentiate between statistical and taste-based
discrimination.

Finally, we contribute to a growing literature on the economics of employee recruitment in the
public sector (Breda and Hillion, 2016; Estrada, 2019; Aneja and Xu, 2022; Dahis, Schiavon and
Scot, 2023; Mocanu, 2023). Although much research has focused on gender discrimination in the
private sector, few studies have explored this issue within civil service recruitment, possibly due
to data limitations. Contrary to expectations, our findings reveal a significant prevalence of gender
preference in job advertisements in the public sector. In the candidate evaluation process, our find-
ings relate to Breda and Hillion (2016), which assesses gender bias in teacher hiring evaluations.
We expand on this work by examining a broader range of civil servant roles, and by better differ-
entiating between statistical discrimination and taste-based discrimination as explanations for the
pattern we uncover. We go further in two important ways: we provide evidence of gender bias in
the promotion of civil servants, and we evaluate two policies to restrain these pressures at different
stages of a civil servant’s career.

The rest of our paper proceeds as follows. Section 2 provides information on China’s civil
service, its recruitment behavior, and candidates assessment methods. Section 3 describes our
data. Section 4 documents the prevalence of gender preference in civil service job and their impact
on applicant behavior. Section 5 explores gender bias in candidate evaluations during the hiring
process and its influence on final employment outcomes. Section 6 presents gender differences in
performance and promotion among hired civil servants. Section 7 evaluates two policies to address

gender preference in hiring, and the final section concludes.



2 Background

In this section we present background information on China’s civil service and how civil servants

are recruited.

2.1 China’s Civil Service

China has a large public sector, comprising nearly 50 million employees in either government
offices or public institutions such as public schools and hospitals (Burns, 2007; Burns and Xiaoqi,
2010).° Within China, civil service positions are widely considered both socially prestigious and
professionally stable, relative to work in the private sector (Mangal, 2024). In this paper, we focus
on employees in civilian government administration, as opposed to those in other public institutions
such as schools and hospitals. According to Ministry of Human Resources and Social Security of
China, 7.17 million civil servants worked in government offices in 2015.”

China’s civil service system, historically rooted in the imperial examination system in place
for several centuries in China, has evolved into a highly structured and hierarchical system. The
administrative hierarchy not only includes the division of administrative regions but also the in-
ternal rank divisions within government agencies. At the top is the national level, followed by
provincial/ministerial, prefecture/department, county/division, township/section, and unit levels,
with both chiefs and deputy chiefs within each level.® Among China’s civil servants, only 10% of
them have a chance of being promoted to the deputy county/division level or above (Zhao, Zhao
and Yang, 2022).

There is a well-documented gender gap in China’s civil service that widens with rank, leading

The estimate is based on microdata from China’s 2010 census.

"Source: https://www.gov.cn/xinwen/2016-05/31/content\_5078420.htm.

8China’s civil servant system is structured into six main levels. At the highest level is the nation Level (guo ji), which
includes top national leaders such as the President, Premier, Vice Premiers, and State Counselors. Below this is the
provincial/ministerial Level (bu ji), which includes provincial governors, vice provincial governors, ministers, and
vice ministers. The prefecture/department Level (ting ji) covers prefecture-level city mayors, provincial department
directors, and their deputies. The county/division Level (chu ji) includes leaders of county governments and directors
within departments. The township/section Level (ke ji) consists of township leaders and chiefs of sections within
divisions. At the base is the unit Level (gu ji), responsible for executing specific tasks within sections. Source:
http://www.dltdjw.gov.cn/ywgz/guygl/202303/t20230309\_3357858.html.



to very few females in leadership roles (Chen, 2022; Jiang, Eaton and Kostka, 2023). For instance,
since the founding of the People’s Republic in 1949, China has had no woman serving on the
country’s central leadership team (the Standing Committee of the Political Bureau of the CPC
Central Committee). Looking at leadership one level down, only 4.8% (three out of 62) provincial
governors or CPC party secretaries are female in 2024 and 6.1% (223 out of 3,681) of prefecture-
level city mayors or party secretaries are female during the period between 2003 and 2020 (Jiang,
Eaton and Kostka, 2023).9 In contrast, in the past few decades, women have accounted for nearly

half of junior civil servants.!?

2.2 Recruitment, evaluation and hiring of junior civil servants

China’s civil service exam dates back to the Sui Dynasty (581-618 CE). The imperial civil service
used some version of this exam to select government officials for over a millennium, a practice
which lasted until the end of the Qing Dynasty (Bai and Jia, 2016). The imperial civil service exam
was a meritocratic system used for recruiting government employees, open to all male citizens
regardless of social class or background. Because of its focus on literacy and related skills, it also
incentivized members of the public to learn to read and write (Bai and Jia, 2016; Xue and Zhang,
2023).

After the founding of the People’s Republic of China, a new version of the civil service
exam was reintroduced in 1994 with no gender eligibility criteria. In the following years it became
extremely competitive and a focus of major public interest and discussion (Burns and Xiaoqi, 2010;
Liu, 2023). It is now the only channel through which junior civil servants are hired, with millions
of young people taking it each year. In scale it is comparable to the high-stakes Chinese college
entrance exam, or gaokao: in 2022, more than eight million people attended the civil service exam
to compete for about 200,000 positions, as compared to 12 million gaokao takers.!!

China has two types of civil service recruitment process: recruitment for the national civil

Source: https://www.thepaper.cn/newsDetail\_forward_27957779.

10Source: https://www.stats.gov.cn/sj/zxfb/202302/t20230203\_1899316 . html.

Source: Zhonggong Education (https://www.offcn.com), a large company in China which provides services to
help people sit for the civil service exam.



service, which selects employees for roles in the central government, and recruitment for the local
civil service, which selects employees for provincial and other lower-level governments. We fo-
cus on the local civil service recruitment process. This process focuses on recruiting junior civil
servants, and has two stages, similar to civil service exams in other countries (Breda and Hillion,
2016; Greenan et al., 2019; Colonnelli, Prem and Teso, 2020).

Each province runs its own recruitment, but all provinces follow the same two-stage process.
In the first stage of the process, each province uses a province-specific standardized written exam
that all candidates in that province take. Candidates use their scores on this exam to apply to
specific positions, and those with the highest scores are selected to sit for a second-stage, position-
specific oral exam. In most cases, there are three candidates who progress to the second stage. In
the second stage candidates are again evaluated and given a numeric score. The final performance
of applicants is a weighted average of the first stage and second stage exam scores, usually with
equal weight given to each. The government then admits the highest-ranked applicants based on
their final scores and the number of openings available for a given position.

The first-stage written exam is composed of two sections. The first section is a multiple-
choice section assessing the candidate’s administrative ability. This covers pre-defined, publicized
candidate traits, including basic knowledge, logical reasoning, and quantitative analysis skills. The
second section is an essay, which evaluates the candidate’s problem-solving ability and written
communication skills.!? Performance on the two parts of the written exam are assessed on a 0-100
point scale and their scores are weighted equally to generate a total written exam score for each
candidate.

For every junior civil service position, all citizens are eligible to sit for the first-round writ-
ten exam, conditional on satisfying job-specific requirements such as gender, age, and education.
The number of applications per position varies with demand: there is no limit on the number of
applicants per position, and applicants can apply to the same position in subsequent years if their

earlier applications are unsuccessful. In a given year, all applicants to civil service jobs in a partic-

12See Table 1 for details on the content of each part of the exam.



ular province take the same exam, and their performance is evaluated based on a single standard
grading key. Written exam scores are graded by assessors who cannot observe the identity of the
candidate, minimizing the risk of bias (including, but not limited to gender bias) in assessment.

The second-round oral exam aims to test whether an applicant’s ability or skills are matched
with the requirements of the position. It focuses on candidate traits such as analytical ability, inter-
personal communication skills, and organization / coordination skills (of Human Resources and
of Chongqing Municipality), 2009; of Human Resources and of Hainan Province), 2013). The
oral exam usually takes the form of a structured face-to-face interview, in which interviewers ask
a candidate a set list of questions in a standardized order and grade performance against a pre-
determined scoring system.'? The content of the oral exam is the same for all candidates applying
to a given position but can vary across positions (of Human Resources and Security), 2015). All
candidates for a given position are evaluated by the same group of examiners. The goal of this test
format is to yield second-round scores which are consistent and comparable across candidates for
the job in question.

The evaluation committee for the second-round exam usually consists of seven oral examin-
ers who administer all the exams for a given position. The majority are randomly selected from a
provincial-level database of examiners, but one or two examiners are often drawn from local high-
ranking civil servants related to the job in question (of Human Resources and of Chongqing Munic-
ipality), 2009). To ensure fair assessment and to minimize variation in assessment fidelity across
examiners, the government requires that examiners assess candidates only on their merits. Further,
many measures are in place — such as mandating that no other candidate information be revealed
to examiners, randomly assigning assessors to candidates, and mandating that assessors not ask
candidates about sensitive background information — to maximize fairness (of Human Resources
and Security), 2015). While such requirements are designed to minimize the risk of many types of
evaluation bias (such as by class, educational background, or social network), they cannot prevent

gender discrimination to the same extent because the gender of each candidate is observable to the

3n rare cases, the oral exam also includes a component in which groups of candidates discuss issues without a
pre-specified leader, similar to the US Foreign Service exam.
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3 Data

In this section, we describe our four main data sources: data from publicly posted job advertise-
ments for civil service positions; data on the applications made to these jobs; data on the per-
formance evaluation of applicants to civil service jobs; and the work performance and promotion

records of hired civil servants.

3.1 Job advertisements

Our first dataset comprises advertisements for junior civil service positions. We collected these
from two main sources: the official websites of provincial governments, and from private compa-
nies who sell services to help people prepare to apply for civil service jobs.!> These data comprise
roughly 870,000 job advertisements together recruiting 1.37 million civil servants. These include
jobs across all 31 provinces of mainland China over the period from 2010 to 2018.

These job advertisements specify various desired traits of the applicant. The most commonly
specified traits relate to gender, education (e.g., degree, major), prior work experience, and other
traits (e.g., hukou/household registration status, membership in the Communist Party of China).
Some advertisements impose requirements on candidates’ skills, such as writing ability, computer
skill, self-motivation, attitude towards hard work and long hours, disposition towards service, lead-
ership skill, willingness to work as part of a team, creativity, independence, and ability to adapt to

new situations.

3.2 Applications to civil service jobs

Our second data set comprises data from roughly 320,000 applications to civil service jobs. These

data come from four provinces (i.e. Gansu, Hubei, Hunan, and Sichuan) where such data were

1%Tn recent years, many local governments have made test scores publicly available to reduce the risk of corruption in
junior civil servant recruitment. This also suggests that the gender discrimination in the time period we study may
be less severe than was the case earlier, given the pressures for fairness put on assessors from these transparency
efforts.

15Zhonggong Education,https: //www.offcn. com, and Huatu Education, https://www.huatu. com.
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available online and which we then manually collected. '

For each application, we have information on the job applied to, as well as candidate name
and, in more than half of cases, gender.!” These data contain applicants to a total of 10,262 job
vacancies.!® Contrary to the popular belief that too many women apply for civil service jobs in

China, we find more than half (56.69%) of applicants are male.'

3.3 Evaluations of applicants

We also collect two sets of data reporting how applicants to the civil service are evaluated. The
first is performance data from the first-round written exam for all observations in our applicant data
described in Section 3.2. These data include test scores for both the evaluation of the candidate’s
administrative ability (a multiple choice test) as well as their writing ability (an essay).

The second round comprises official performance evaluations from the face-to-face inter-
views. The law mandates that these data be made publicly available. We hand-collected these
from both official government websites and the website of private companies which collate these
data.”® These data contain second-round assessments for roughly 730,000 job candidates who ap-
plied to jobs between 2010 and 2018 in 21 of China’s 31 provinces.?' These data contain traits of
the individual (name, gender, education) and assessment scores, both for the written administrative
ability test and essay test, as well as scores from the second round oral assessment.

According to provincial Administrations of Civil Service, the administrative ability test part
of the written exam aims to assess a set of candidate skills which are graded objectively, includ-

ing basic knowledge, language comprehension and expression, logical reasoning, and quantitative

160ther provinces generally do not make public the type of data we collect. Local governments are not mandated to
publicize the first-round applicant information.

7When gender information is unavailable, we implement a machine-learning algorithm, described later in this section,
to infer gender information based on candidate name.

'80ne unique feature of our civil servant recruitment data is that employers do not filter applicants by gender in the first
round when job advertisements prefer men but are not exclusively limited to men. This suggests that our analysis
sample reflects the self-selection of applicants, rather than pre-screening of employers.

9Source: https://www.thepaper.cn/newsDetail_forward_10021801.

20These include Zhonggong Education Co. (www.offcn.com), Huatu Education Co. (www.huatu.com), and others.

2IData from the remaining 10 provinces are excluded because local governments publicized the exam data without the
necessary information (stated gender or name) to identify gender for the observation

11



Table 1. Skills tested in different exams

Test type Skills assessed
Administrative Basic knowledge, Language comprehension and expression, Logical
(written test) reasoning, Quantitative analysis skills

Comprehensive analysis, Problem-solving and problem-posing, Read-
Essay (written test) ing comprehension and written communication, Implementing and or-
ganizing, Flexibility

Comprehensive analysis, Problem-solving, Language communication
and interpersonal communication, Planning and organizing, Flexi-
bility and emergency response, Creativity, Professional ability, Job-
application motivation and job match, Appearance and manners

Oral exam

analysis skills. In the essay part of the written exam, candidates are asked to explain how they
would respond to a situation (for instance, an unexpected event) as if they were a government offi-
cial. This evaluates skills beyond the quantitative and other, more easily measurable skills covered
in the administrative ability test. The skills include comprehensive analysis, problem-solving and
problem-posing, reading comprehension and written communication, implementing and organiz-
ing, and flexibility of dealing with complicated situations. We list the skills assessed in each test
in Table 1. Visual inspection reveals very little overlap between the skills assessed in the adminis-
trative test and those assessed in the essay.

In the second round, candidates sit for an oral exam. The skills assessed in the oral exam
include comprehensive analysis skills, problem-solving skills, communication skills, ability to
organize, and ability to deal with emergencies and/or complicated situations. Visual inspection
of the stated skills, as well as a review of past test questions, reveal a substantial overlap between
the skills assessed on the oral exam and on the essay part of the written exam. Based on this
overlap, we argue that the skills measured by the essay section in the first-round test (in which
candidate gender identity is concealed) are comparable to those measured in the second-round oral
test (in which candidate gender identity is observable to the assessor).

A key variable throughout our analysis is candidate gender. In these data, we have two ver-

sions of this variable. We use the candidate’s reported gender in the 250,000 cases where it is

12



available (roughly one third of the total). For the remaining cases, we apply a machine-learning
algorithm to infer gender from the candidate’s name. We validate this classification by applying
the same algorithm to observations where gender is known. The algorithm correctly classifies gen-
der in 83 percent of these observations. Furthermore, it is much more accurate for males than for
females.?> Such misclassification would bias our later results against finding a penalty for females,
as female candidates are more likely to be misclassified as males.??

In our analysis, the main dependent variables are the raw test scores and their transformation
into percentile ranks. We calculate the percentile rank for each candidate within a given position,
setting the lowest score to 0 and the highest score to 1 (Breda and Hillion, 2016). Each variable
provides distinct information valuable for our analysis. The raw test score represents the observable
measure of ability for candidates within a province in a given year. Since all candidates take
the same test, these scores allow us to compare the ability of candidates applying for different
positions. In contrast, the percentile rank reflects the relative ability of candidates who applied
for the same job. This metric is particularly useful when the score dispersion for a particular job
is narrower compared to other positions. It also addresses the censoring issue that arises because
candidates who proceed to the second-round assessment have already passed the threshold set for
advancement. Finally, because candidates with varying abilities apply for different jobs, relative

comparisons rather than absolute scores are crucial for employers when making hiring decisions.

3.4 Work performance and promotion of civil servants

Our final collection of data captures official records of job performance and promotion for Chinese
civil servants. We collect and use two sets of complementary data in this analysis. The first
comprises civil servants sample from Hubei Province, a large province located in central China.>*

We collect promotion information of civil servants from more than 100 local county-level and

22The accuracy rate is 93.48% for males and 71.97% for females.

230n one hand, women perform better than men in the written exam but not in the oral test, leading to a smaller
employment penalty for women when we use a machine-learning algorithm to infer gender. On the other hand,
women perform better than men in the civil servant exam but are less likely to be promoted after being hired, leading
to a smaller promotion penalty for women with the machine-learned gender.

2*Due to the significant resources needed to manually collect promotion data, we chose to focus on one province —
Hubei — which also has the largest share of observations in our civil servant exam dataset.
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prefecture-level government websites in the province, which publicize official personnel changes.
We then match these data on promotion with individuals present in our civil servant exam dataset.
This yields a match of civil service scores to promotion information for 586 hired civil servants
associated with 416 job positions recorded in the civil servant exam dataset.

The promotion information on civil servants from Hubei Province includes their rank at each
promotion and time of promotion. These data cover the period from 2013 to 2023. Because these
civil servants are relatively young, they are unlikely to be promoted to higher-level ranks: most of
them are promoted to low ranks such as vice-unit, unit, vice-section, and section levels. For the
other 1,706 civil servants in our data from Hubei Province who were hired at the same time for the
same position, but for whom we have no information on promotion, we assume that they have not
been promoted during our analysis period.?

Our second dataset focuses on civil servants employed in the judicial system in roles that lead
to becoming a judge in China’s local courts. We focus on these civil servants because we are able to
collect fine-grain data on their productivity as a result of transparency legislation enacted in 2014
requires that court verdicts be made publicly available.’® The judgment files contain names and
ranks of judges who are responsible for the verdicts, who constitute our main sample of judges.
This effort yields data on roughly 340,000 judges linked to 85 million judgments filed between
2013 and 2021 and downloaded from official government websites.?” We then use judge names to
match these observations to our data on civil servant exam scores. This yields a dataset containing
work performance and promotion history for 5,100 court judges linked to roughly one million
judgment files. We use these data to explore differences in on-the-job productivity and promotion
by gender.

Using these data, we create a series of variables capturing on-the-job performance for the

2 We believe this assumption is unlikely to lead to estimation bias in our analysis because the availability of public
promotion information is unlikely to vary systematically by gender.

26To promote judicial transparency and fairness, China’s national-level central court (the Supreme People’s Court)
has required all local courts to publicize both contemporary and historical verdicts on its official website (China
Judgments Online, https://wenshu.court.gov.cn/) since 2014.

2TThe total number of records over this period is roughly 130 million (Cao, Liu and Zhou, 2023; Liu et al., 2022). The
remaining files are beyond our reach because the websites of certain localities implement anti-scraping measures.
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judges in our sample. Our performance indicators follow official policy recommendations for how
to assess the performance of judges in China’s judicial system.?® These comprise five measures.
The first is the number of cases on which the judge served in a given year. The second is the
average time taken to close a case in a given year, which is a rough measure of the efficiency with
which the judge processed cases. The third is the number of words of reasoning in the judgment
file issued by the judge, which is a rough measure of the quality of a judicial decision (L1, 2008;
Cao, Liu and Zhou, 2023). We also construct the following two distinct measures of the quality of
a decision: the proportion of first-instance cases (that is, new cases, rather than appeals) in a given
year which were appealed; and the proportion of first-instance cases in which the judge’s original
decision was reversed by a higher court (Cao, Liu and Zhou, 2023; Liu et al., 2022).

We can also extract data on the civil servant’s rank from the judgment files we study, and we
use changes in this variable over time to create promotion records for each civil servant in our data
from local courts. There are three possible ranks these civil servants can inhabit. The lowest rank
is “court clerk,” and civil servants in this rank handle administrative tasks and keep records of the
proceedings during each trial. The next higher rank is “judge assistant.” Civil servants in this rank
assist judges in their judicial work. The highest rank in our data is “judge,” a role in which the
civil servant runs the court and issues judicial decisions.?’ We use these to generate two related
measures: the incidence of promotion in a judge’s career, and the time taken from being hired to

promotion.

4 Job Advertisements and Application

In this section, we first document gender preference in civil service job advertisements over time.

We then show how applicants respond to the gender preference in job advertisements. Finally,

28We use the Guiding Opinions on Strengthening and Improving the Assessment of Judges issued by the Supreme
People’s Court, which emphasizes both “quantity” of cases and “quality” of judicial decisions. Source: https:
//www.court.gov.cn/zixun-xiangqing-330041.html.

2 Court clerks and judge assistants work under the guidance of judges. Before a law reforming the court system was
passed in 2016, there was a rank of “assistant judge,” which could also act as the role of a judge in times of need
and issue judicial decisions. After 2016, the rank of assistant judge was abolished. In our analysis, we count both
assistant judges and judges as members of the judge category.
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we explore how the gender preference in job advertisements is associated with candidates’ perfor-

mance in the civil service exam and their chances of final employment.

4.1 Gender preference in civil service job advertisements

Some civil service job advertisements impose requirements on applicant gender. This occurs de-
spite that it is illegal to explicitly state gender preference in job advertisements in China. While
such explicit discrimination is also present in some private sector job advertisements (Kuhn and
Shen, 2013), we find that it is far more prevalent in job advertisements issued by government.3°

We describe this pattern in Figure 1. We find that 22.77% of civil service job advertisements in
our sample either explicitly request only male applicants, or state a preference for male applicants.
In contrast, only 3.53% of civil service job advertisements explicitly request only female applicants
and almost no civil service job advertisements state a preference for female applicants.3!

The levels of gender preference in civil service job advertisements are both more common and
more skewed towards males than found in the private sector. For instance, by analyzing 1.05 mil-
lion private-sector job advertisements in China, Kuhn and Shen (2013) find that only 5.5 percent of
private-sector job advertisements state a preference for men and a roughly similar proportion of job
advertisements state a preference for women. While the proportion of civil service job advertise-
ments explicitly requesting male applicants declined during the 2010-2018 period, the proportion
of job advertisements stating a preference for male applicants rose over this same window.>?

We also uncover a related phenomenon: some governments publish job advertisements sep-
arately targeting men and women for identical positions.>> Within these advertisements, roughly
two-thirds specify that only males are eligible, while the other third specify that only females are

eligible. This behavior suggests that these governments attempt to explicitly set the proportion of

301n the past few decades, China has issued several laws and regulations prohibiting gender discrimination in employ-
ment. These are particularly relevant to gender-targeted job ads; see Appendix 2 in Kuhn, Shen and Zhang (2020)
for a review of related laws or regulations in China.

3 Figure Al of the Appendix presents word clouds of job titles in job advertisements preferring men or women.

20ur job advertisements analysis suggests that gender preference may be related to requested academic fields. As
Figure A2 of the Appendix shows, compared with job advertisements preferring women, those preferring men are
more likely to request graduates from natural sciences or engineering fields.

33More than 27,000 job advertisements appear to fit this pattern.
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Figure 1. Gender preference in civil service job advertisements over time
2
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Figure 1 notes: this figure shows the proportions of four types of gender preferences in civil service job
advertisements during the 2010-2018 period.

male and females who are recruited, again favoring male applicants at a ratio of roughly two to
one. It is also consistent with anecdotal accounts that government employers fear that too many

women and too few men are hired via the civil service exam.>*

4.2 How applicants respond to gender preference in job advertisements

Next, we explore whether the presence of stated gender preference or restrictions in job advertise-
ments affects the traits of those who apply to jobs. We show male shares of first-round applicants in
Figure 2, broken down by the following four types of gender preference stated in jobs: jobs explic-
itly restricting eligibility to men, jobs explicitly restricting eligibility to women, jobs expressing a
preference for male applicants, and jobs without gender preference. We find that almost no women
apply to jobs explicitly restricting eligibility to men, and vice versa, because the civil service en-
forces these strict restrictions on applications. When job advertisements state a preference for men,

men account for about two thirds of candidates in the application. In contrast, when job advertise-

34Source: https://www.thepaper.cn/newsDetail_forward_10021801, accessed on March 5, 2024.
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Figure 2. Applicants’ responses to gender preference in civil service job ads
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Figure 2 notes: this figure shows applicants’ responses to gender preferences in civil service job ads.

ments do not state a gender preference, the gender composition of applicants is more balanced.
We find a similar pattern among second-round candidates and the finally employed people, except
for a lower male share when job advertisements have no gender preference. In short, these results
suggest applicants respond to the presence of both explicit and implicit gender preference in job
advertisements (Kuhn, Shen and Zhang, 2020; Flory et al., 2021).

We estimate applicants’ responses to gender preference in job advertisements using the fol-

lowing equation:

(1) Yie = Qo+ a1 xReqgMen;c; + 0 xReqWomenie, + 0z PrefMenic, + O Xicr + Act + Eicr

This equation shows us how the outcome variable — in all cases, some measure of applicant charac-
teristics — responds to stated gender preference, as compared to jobs that have no stated preference.
Our outcome variable, Y;.; is measured at the level of job i based in city ¢, advertised in year . Our
outcome variables include the total number of male applicants, the share of applicants who are

male, and average applicant performance on the component parts of the written civil service exam,
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as well as their overall scores.

Our main independent variables are indicator variables capturing whether a job ad explicitly
restricts eligibility to either men (RegMen;., not allowing women) or women (ReqgWomen;, not
allowing men), or states a preference for men (Pre f Men,, still allowing women). We also control
for stated job requirements related to education, major, years of experience, hukou (household
registration location) status, Communist Party membership, and skills. We also control for the
number of vacancies in a given advertisement and include city-by-year fixed effects (A.;). Standard
errors are clustered at the city-year level. We present our results in Table 2.

We find that the average number of applications to jobs explicitly requesting women is larger
than that to jobs requesting or preferring men. We also find that applicants respond to gender pref-
erence in job advertisements as expected, even after controlling for job requirements, suggesting
applicants’ compliance with employers’ gender requests. We find such applicants’ compliance

behavior even when job advertisements only hint that jobs are more appropriate for men.

4.3 The relationship between gender preference in job advertisements and

aptitude of the applicant pool
4.3.1 The first-round written exam

We next examine how the measured aptitude of applicants to civil service positions varies with the
presence of gender preference in civil service job advertisements. We present a series of condi-
tion correlations between these two variables in Table 3. We find that applicants to jobs requesting
women have better performance on the first-round written exam, compared with those to jobs with-
out gender preference. In contrast, applicants to jobs requesting men have the lowest performance;
the average first-round scores of applicants to jobs stating a prefernece for men but still allowing
female applicants fall in between. These findings suggest that applicant quality also responds to
gender preference in civil service job advertisements.

One concern with interpreting these relationships is that gender preference stated in job ad-

vertisements could reflect unobservable job characteristics and not gender discrimination against

19



Table 2. Applicant responses to gender preference in job ads

No. of applicants Prop. of male applicants
@ &) A “ &) Q)
Requesting men -41.2617*  -49.779**  0.515**  0.525"*  0.421"*  0.447*
(5.969) (6.791) (0.026) (0.032) (0.013) (0.018)
Requesting women -21.448* -9.756 -0.498**  -0.431"* -0.378*  -0.328***
(12.473) (10.809) (0.035) (0.034) (0.028) (0.027)
Preferring men -54.649** -30.984 0.172* 0.178** 0.085** 0.078**
(24.851) (20.203) (0.086) (0.064) (0.036) (0.030)
N 6144 6141 1778 1775 6144 6141
R? 0.090 0.418 0.425 0.522 0.454 0.548
Controls No Yes No Yes No Yes
Machine-learned gender - - No No Yes Yes

Table 2 notes: this table presents estimates of 1, @, and a3 from Equation 1. The dependent variable is number of
applicants or proportion of male applicants for a job position in a given year. We control for job-related variables in
columns (2), (4) and (6), including number of slots of the job position, education requirements, major requirements, a
dummy variable for CPC (Communist Party of China) membership, job experience, local hukou (household
registration status), and cognitive or non-cognitive skill requirements. We use actual gender information in columns
(3) and (4) and machined-learned gender information based on applicants’ names in columns (5) and (6). Standard
errors are clustered at the city-year level. *** < 0.01, ** < 0.05, * <0.1.
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Table 3. Applicants’ first-round performance relating to gender preference in job ads

Admin test scores Essay scores Written exam scores
M (@) 3) “) ®) (6)
Requesting men -0.616 -0.522  -1.041*  -1.491*  -0.829**  -1.007*

0447)  (0.517)  (0.398)  (0.519)  (0.407)  (0.510)

Requesting women  1.692***  1.898"**  3.218"**  2.579**  2.455***  2.239***
(0.391)  (0.682)  (0.426) (0.521) (0.385)  (0.567)

Preferring men 0.904 0.298 -1.398** -1.119* -0.247 -0.410
(0.804) (0.726) (0.618) (0.577) (0.681) (0.635)
N 6144 6141 6144 6141 6144 6141
R? 0.566 0.603 0.612 0.629 0.572 0.597
Controls No Yes No Yes No Yes

Table 3 notes: this table presents estimates of o1, 0z, and oz from Equation 1. The dependent variable is applicants’
administrative test scores, essay scores, or total written exam scores for a job position in a given year. We control for
job-related variables in columns (2), (4) and (6), including number of slots of the job position, education
requirements, major requirements, a dummy variable for CPC (Communist Party of China) membership, job
experience, local hukou (household registration status), and cognitive or non-cognitive skill requirements. We use
actual gender information in columns (3) and (4) and machined-learned gender information based on applicants’
names in columns (5) and (6). Standard errors are clustered at the city-year level. *** < 0.01, ** < 0.05, * <0.1.

women per se. For instance, jobs restricting eligibility to men could have higher safety risks — for
example, being located in unsafe and/or remote regions, or otherwise be (perceived as) unsuitable
for women. To address this concern, we restrict our attention to those jobs in which multiple people
are recruited for the same position in the same employer via multiple distinct advertisements, some
of which limit eligibility to male applicants, and others which limit eligibility to female applicants.
We reproduce the same analysis from Table 3 only using this sample, and report results in Table
Al. Here we find very similar patterns of stated preference for men in advertisements where we

can definitively rule out such suitability concerns.

4.3.2 The second-round face-to-face interview and final employment

In this subsection, we explore whether the male share among second-round candidates is consis-
tent with gender preference in job ads. We also compare candidates’ average performance of the

second-round face-to-face interview across jobs with various gender preferences.
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Our analysis proceeds in similar fashion to the results in previous section, estimating ordinary
least squares regressions to characterize the differences in candidate gender and aptitude assess-
ment by the gender preference expressed in the job advertisement. We present this analysis in
Table 4.

We find that, as in the first round of applications and candidate assessment, the candidates who
make it to the second round vary by stated preference. As anticipated, jobs that restrict eligibility
to men or express preference for male applicants bring in more second-round male candidates than
other jobs (columns 1 and 2). In the remaining columns, we find that candidate aptitude varies
with these requests as well. In both jobs that restrict eligibility to men and state a preference for
men, candidates have lower aptitude scores - on the written part of the exam (column 3), on the
oral part of the exam (column 4), and on the overall assessment score (column 5). Conversely, in
jobs which limit eligibility to females, second-round candidates do no worse on the written exam
than second-round candidates in jobs without a gender preference, and do better on oral exams and
overall.

Next, we analyze these relationships among the individuals who are finally hired. We present
our results in Table 5. In Columns 1 and 2, we show that, as previously observed, gender restric-
tions and preferences influence the gender composition of hires. Specifically, we find that the lower
aptitude measures persist for both jobs that restrict eligibility to males and jobs that express prefer-
ence for males, even at the hiring stage. For jobs expressing preference for females, the advantage
seen in Table 4 disappears. As a whole, the results suggest that women may be disadvantaged in
hiring when job advertisements prefer men rather than women.

To sum up, we find that gender preference is common in China’s civil service job ads, with
22.77% of them preferring men and only 3.53% preferring women. We also find that applicants
comply with employers’ gender requests and such compliance behaviors also exist in the second-

round face-to-face interview and final employment outcomes. Finally, we find that candidates (and

35 As we have done with first-round applications, we also limit the analysis to the job advertisements that separately
request men and women but are from the same position of the same employer in the second round. As shown in
Table A2, we find results similar to those in Table 4, suggesting that the concern about unobservable confounding
factors may be minor in the second-round estimation results.
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Table 4. Applicants’ second-round performance relating to gender preference in job ads

Prop. of male applicants ~ Written scores  Oral scores  Total scores

€)) @) 3) “ ®)

Requesting men 0.585%** 0.509*** -3.408*** -0.760"** -1.750"**

(0.016) (0.018) (0.213) (0.126) (0.138)
Requesting women -0.375*** -0.384*** -0.294 0.553*** 0.642**

(0.015) (0.019) (0.314) (0.203) (0.232)
Preferring men 0.262*** 0.181%** -1.268*** -0.276*** -0.832***

(0.022) (0.019) (0.155) (0.073) (0.096)
N 14248 23975 24033 24033 24033
R? 0.517 0.399 0.648 0.351 0.485
Machine-learned gender No Yes - - -

Table 4 notes: this table presents estimates of o, @, and a3 from Equation 1. The sample is limited to those who
attend the second-round oral test. The dependent variable is proportion of male applicants, written test scores, oral
test scores, or total exam scores for a job position in a given year. We control for job-related variables in all columns,
including number of slots of the job position, education requirements, major requirements, a dummy variable for
CPC (Communist Party of China) membership, job experience, local hukou (household registration status), and
cognitive or non-cognitive skill requirements. We use actual gender information in columns (1) and
machined-learned gender information based on applicants’ names in columns (2). Standard errors are clustered at the
city-year level. *** < (.01, ** < 0.05, * <0.1.
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Table 5. Final employment relating to gender preference in job ads

Test score Percentile rank
(1) 2 3) “
Male 0.011 0.009
(0.043) (0.008)
Essay score 0.031***  0.032***
(0.001)  (0.001)
Male * Essay score 0.000
(0.001)
Male (ML) 0.018 0.013**
(0.031) (0.006)
Male (ML) * Essay score 0.000
(0.000)
Essay percentile rank 0.319**  (0.323**
(0.011)  (0.009)
Male * Essay percentile rank 0.036***
(0.013)
Male (ML) * Essay percentile rank 0.031**
(0.009)
N 106596 180005 106596 180005
R? 0.125 0.122 0.112 0.107
Machine-learned gender No Yes No Yes

Table 5 notes: this table presents estimates of ¢, &2, and o3 from Equation 1. The sample is limited to those who are
finally employed through the civil service exam. The dependent variable is proportion of male applicants, written test
scores, oral test scores, or total exam scores for a job position in a given year. We control for job-related variables in
all columns, including number of slots of the job position, education requirements, major requirements, a dummy
variable for CPC (Communist Party of China) membership, job experience, local hukou (household registration
status), and cognitive or non-cognitive skill requirements. We use actual gender information in column (1) and
machined-learned gender information based on applicants’ names in column (2). Standard errors are clustered at the
city-year level. *** < (.01, ** < 0.05, * <0.1.
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final employees) of jobs requesting women have the best performance on job interviews measured
by test scores. In contrast, candidates of jobs requesting men have the lowest performance while
candidates of jobs preferring men (still allowing women) have the performance in between. The
above findings suggest that women are disadvantaged in the civil service recruiting process because

they are given fewer chances and have to compete with their high-ability female peers.

S Hiring

In this section, we study how gender preference manifests in the civil service hiring process. First,
We characterize how gender preference manifests in the assessment of candidates. Second, we
explore alternative explanations for gender differences in candidate assessment. Finally, we show
how gender preference affects final employment decisions and discuss two competing types of

gender bias: statistical discrimination and taste-based discrimination.

5.1 Gender preference in candidate assessment

In this subsection, we exploit several features of the civil service examination process to unpack
the ways in which gender preference exerts itself in candidate assessments throughout the hiring
process. First, as shown in Subsection 3.3, the skills assessed in the first-round essay test are
comparable to those assessed in the second-round oral test. Second, candidates’ gender identity is
shielded from the assessor in the first-round blind assessment, while candidates’ gender identity is
known to the assessor in the second-round non-blind assessment. Our analysis compares the two
assessments.

We implement this comparison with the following regression specification:
2) Yipcio = Og + 0y xMale; + 0 xOral;pero + 03xMaleixOralipero + Ap + €ipero
Our dependent variable, Y;,¢, is a candidate’s raw test score or percentile rank among applicants
to the job. This variable is measured at the level of candidate i who applied for position p in city

c in year ¢, and for exam o (either the essay or oral test). The key explanatory variable is the

interaction between the person being male and the indicator for the oral test, which we interpret
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as suggestive evidence of gender preference in the assessment of these candidates for the civil
service. We include fixed effects at the job level (that is, we include a separate fixed effect for
each advertised position) to account for potential sorting across positions. We cluster our standard
errors at the city-by-year level.

The differences-in-differences nature of the estimation of the above equation implies that
individual and position fixed effects are absorbed if they have the same effects on the blind essay
scores and the non-blind oral test scores (Lavy, 2008). On the other hand, evaluators are randomly
assigned to candidates of the same job positions in the non-blind oral exam. This suggests that
evaluation bias is unlikely to come from the match between evaluators and job positions.

Under the following two assumptions, the comparison of the two assessments should yield
suggestive evidence of gender bias. The first assumption is that the stated skills tested in the exam
are largely comparable in the blind essay and the non-blind oral tests, as discussed in Section
3.3. The second is that no gender-specific confounding factors systematically affect the blind and
non-blind test scores differently. An example of such a confounder would be if women perform
worse than men under larger pressure in the oral test than in the written exam (Gneezy, Niederle
and Rustichini, 2003). We engage with these assumptions, alternative explanations, and further
suggestive evidence in the following empirical analysis.

We show our main estimates in Table 6. While females outperform males in the essay test,
where candidate identity is concealed, that advantage reverses when candidates’ gender identity is
observable in the face interview though candidates’ other information is unavailable to evaluators.
This holds both for raw test score results and percentile ranks. According to the first column
of Table 6, male candidates’ oral test scores are 2.77 higher than those of female candidates,
completely reversing their disadvantage in essay test scores. The rank results in the third column
also show that male candidates have a large advantage over females in the oral test, given the
difference in their blind essay test scores. Being male increases candidates’ relative percentile
rank in the non-blind oral test by 5.1%. The estimation based on the machine-learned gender

information yields similar results.
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Table 6. Gender preference in the civil service oral test

Test score Percentile rank
(1) @) (3) 4)
Male -2.535%** -0.121***
(0.174) (0.003)
Oral test 15.420%**  15.228**  -0.009***  -0.009***
(0.663) (0.531) (0.002) (0.001)
Male * Oral test 2.769%** 0.051**
(0.345) (0.003)
Male (ML) -1.698*** -0.091***
(0.164) (0.003)
Male (ML) * Oral test 1.732%** 0.046***
(0.325) (0.002)
N 267838 540332 266074 536790
R? 0.744 0.669 0.023 0.019
Machine-learned gender No Yes No Yes

Table 6 notes: this table presents estimates of &, 0, and a3 from Equation 2. The sample is limited to those who
have both essay and oral test scores. The dependent variable is test score or percentile rank of an individual who took
the written essay or oral test in a given year. We control for job position fixed effects, which absorb all job-related
variables. We use actual gender information in columns (1) and (3) and machined-learned gender information based
on applicants’ names in columns (2) and (4). Standard errors are clustered at the city-year level. *** < 0.01, ** <

0.05, * <0.1.

27



5.2 Exploring explanations

In this subsection, we explore different explanations for men’s advantages in the non-blind oral
test, relative to the blind written exam. First, we examine whether men’s relative advantages in the
oral test can be attributed to gender differences in skills that are observable to evaluators but not
to researchers. Second, we provide suggestive evidence on gender bias against women in the oral

test by focusing on those whose oral test scores are narrowly below and above the threshold score.

5.3 Comparability of skills assessed in the essay and oral test
5.3.1 Gender differences in unobservable skills

The main challenge to our arguments for gender bias is that men’s relative advantages in the oral
test may be due to some unobservable measures of competence used by evaluators of the non-blind
oral test, but not reflected in the blind essay test. If the differences in measured skills between the
blind and non-blind tests are gender-specific, then our main estimates cannot be interpreted as
gender bias in favor of men, but due to these skill differences (Lavy, 2008; Botelho, Madeira and
Rangel, 2015; Breda and Ly, 2015; Exley and Nielsen, 2024).3% We identify a set of skills that may
load more on males than females (leadership, handling of unexpected events, and creativity) and,
conversely, on females than males (reading comprehension and communication) (Breda and Napp,
2019; Born, Ranehill and Sandberg, 2022). We re-estimate men’s relative advantages in the oral
test after dropping jobs that specify the need for these skills. We present five estimates, dropping
jobs that mention the need for (1) interpersonal communication skills (F), (2) leadership (M), (3)
adaptability (M), (4) creativity (M), and (5) all four of these skills. We present these results in
Figure 3.

We find that our estimates are all largely unchanged. In Panel (a), we present estimates for test
scores using both observations where gender is stated and observations where gender is inferred

using the ML method. Our estimates are similar to their analog in the first two columns of Table

36For instance, men may be better at handling the higher pressure of interpersonal assessments like these interviews
(Gneezy, Niederle and Rustichini, 2003).
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6. The estimates using the percentile rank in Panel (b) are also similar to the final two columns of
Table 6. As a whole, the results suggest that possible gender differences in skills valued in the oral
test cannot explain men’s large advantages.

To further capture possible gender differences in cognitive or non-congitive skills valued in
the oral test, we complement the Equation 2 by adding individual education level and its interaction
with the oral test dummy because education may be closely correlated with both cognitive and non-
cognitive ability of individuals (Heckman and Rubinstein, 2001). The individual education level
includes whether to graduate from an elite university, from an overseas university, or from a junior
college. As Table 7 shows, the estimates are similar to our main estimates when limiting the main
analysis to the sample without missing values on the education variable. This suggests that men’s
relative advantages in the oral test may not reflect unobservable gender differences in candidates’

attributes that affect differentially the blind and non-blind test performance.’’

5.3.2 Gender bias in the oral test

In this subsection, we explore whether gender bias is the likely explanation for men’s relative ad-
vantages in the oral test. We limit the analysis to candidates whose oral test scores are near the
threshold on either side for each job position. In our analysis sample, we have only two obser-
vations for each job position: a candidate who narrowly passes the threshold score (NP) and a
candidate whose score is narrowly below the threshold score (NB). We assume small differences
in both cognitive and non-cognitive skills between them.

We characterize the difference in the oral and essay test scores of the candidate who narrowly
passes the threshold score (NP) and the whose score is narrowly below the threshold score (NB) in
four distinct cases: when the NP is male and the NB is female; when the NP is male and the NB
is also male; when the NP is female and the NB is male; and when the NP is female and the NB is
also female. We present these results in Figure 4.

This analysis provides suggestive evidence of gender bias in candidate assessment. The com-

3The main estimates with the restricted sample are shown in Table A4 in the Appendix.
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Figure 3. Exploring explanations: gender differences in specific skills
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Figure 3 notes: this figure presents estimates of o3 from Equation 2, along with 95 percent confidence intervals. The
dependent variable is one’s test score in Panel (a) or percentile rank in Panel (b). We re-estimate men’s relative
advantages in the oral test after dropping jobs that specify the need for gender-related skills.
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Table 7. Exploring explanations: cognitive or non-cognitive skills associated with education

Test score  Test score  Percentile rank  Percentile rank

&) @) 3) “)

Male -2.876%** 2 55]%** -0.123%*%* -0.108***

(0.261) (0.222) (0.004) (0.005)
Oral test 20.220%**  19.618%%* 0.003 -0.017

(1.087) (0.999) (0.024) (0.023)
Male * Oral test 3.352%**  3.006%** 0.056%** 0.051#%*

(0.518) (0.424) (0.005) (0.005)
N 133,912 172,858 133,860 172,802
R? 0.767 0.771 0.026 0.024
Machine-learned gender No Yes No Yes

Table 7 notes: this table presents estimates of o, 0, and o3 from Equation 2 by further controlling for individual
education level and its interaction with the oral test dummy. The sample is limited to those who have both essay and
oral test scores. The dependent variable is test score or percentile rank of an individual who took the written essay or
oral test in a given year. We control for job position fixed effects, which absorb all job-related variables. We use
actual gender information in columns (1) and (3) and machined-learned gender information based on applicants’
names in columns (2) and (4). Standard errors are clustered at the city-year level. *** < 0.01, ** < 0.05, * <0.1.
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parison group is jobs where a female candidate is selected over another female candidate. In Panel
(a), we show the NP-NB difference in essay test scores, and in Panel (b) we show it for oral test
scores. In Panel (a), we find that when a female is selected over a male, she needs to have a much
better essay score than a male, while a male can have a much lower essay score when he is chosen
over a female. In contrast, the essay score difference for a male chosen over another male is nearly
identical to that of a female chosen over another female.

In Panel (b) we show analog results for the oral assessment. These document a similar pattern:
the largest oral test score gap occurs when a female is selected over a male. In contrast, we find
that when a male is selected over a male, this gap is closest to that when a female is selected over a
female. We believe that it would be very difficult to explain this pattern only on the basis of gender

differences in unobserved characteristics that differentially affect the essay and oral assessments.

5.3.3 Other explanations

In this subsection, we explore other explanations for men’s relative advantages in the face inter-
view: gender differences in self-selection into the interview, social networks, interview prepara-
tion, and the likelihood of handwriting being detected.

First, the candidates who attend the face interview may be self-selected in terms of ability
among eligible candidates who pass the first-round written exam. If less able men are more likely
than women to drop out of the oral exam, then the male advantage in the oral exam may be inter-
preted as men’s better quality, rather than as gender bias in favor of men. To address this concern,
we drop all candidates of the same positions that have missing values on oral test scores. As Ta-
ble A5 shows, the results are similar to our main estimates after excluding those who belong to
a position where at least one candidate has missing value on the oral test score, suggesting the
compositional change concern is minor.

Second, men’s relative advantages in the face interview may be due to their better social net-
works, which help them obtain higher oral test scores. This explanation, however, is unlikely due

to the following reasons. On one hand, most evaluators are randomly selected from a provincial-
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Figure 4. Comparing assessment scores of candidates vs. runners up under different gender pairings

(a) Essay score
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Figure 4 notes: this figure compares gender score gaps between narrowly successful and failed candidates in terms of
gender composition. The dependent variable is one’s essay score gap in Panel (a) or oral test score gap in Panel (b).

We limit the analysis to the candidates whose oral test scores are at the threshold or narrowly below the threshold
score for each position.
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level database of examiners and are randomly assigned to candidates in the oral test. This makes
social networks have little impact on candidates’ oral test scores. On the other hand, even if social
networks may play a role in the civil servant exam (Qin et al., 2024), the social networks impact
is unlikely to differ across genders: parents of sons and parents of daughters are unlikely to have
different social networks in the civil service sector because parents were permitted to have only
one child in the 1990s in China.

Third, men’s relative advantages in the face interview may come from male candidates study-
ing harder after the written exam. If men are better prepared for the oral test, we cannot interpret
men’s relative advantages in the oral test as gender bias in favor of men. This explanation, how-
ever, is unlikely in our setting. On one hand, women usually care more about the opportunities of
being hired as civil servants and thus are unlikely to invest less time in preparing the oral test than
men. On the other hand, the lag between the written and oral tests is only two months, alleviating
such possible confounding time trends (Goldin and Rouse, 2000; Breda and Ly, 2015).

Finally, the essay grading may be less “blind” and the gender gap in essay test scores may not
reflect the “true” performance gap if examiners can guess candidates’ gender based on their hand-
writing (Lavy, 2008; Ferman and Fontes, 2022). But such an explanation is unlikely in our setting
due to the following arguments. First, examiners are required to grade the essay strictly according
to detailed scoring criteria. Given the heavy workload in a short period, examiners are unlikely
to have time to guess candidates’ gender and then grade the essay in favor of women. Second,
the success rate of guessing gender based on handwriting would not be high even if examiners
were given time to do 0.3 Examiners, therefore, are uncertain about candidates’ gender based
on their guesses from handwriting (Breda and Ly, 2015; Breda and Hillion, 2016). Third, because
the civil service exam is very important for candidates, both men and women would be careful
in their handwriting to avoid bad impressions on examiners and thus there may be no significant
gender differences in handwriting. Finally, even if examiners can detect candidates’ gender based

on handwriting, the pattern in Figure 4 and the men’s relative advantage in almost all subgroups

38 According to an experiment conducted by (Breda and Ly, 2015), the percentage of correct gender guesses is only
68.6%.
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are unlikely to be explained by handwriting detection.

5.4 Gender preference in employment decisions

In this subsection, we explore how evaluators’ gender preference in the oral test translates into final
employment outcomes. According to China’s Civil Service Law (Zhonghua Renmin Gongheguo
Gongwuyuan Fa), the final employment outcome is based solely on the civil service exam score,
which is a weighted sum of both written test and oral test scores.

We implement this analysis using the following estimation equation:

3) Yiper = 0o + c1xMale; + 0pxEssayipe + 0zxMalexEssayipe: + Ap + €iper

Our outcome variable, Y;,¢10, 1s measured at the level of candidate i who has applied for position
p in city ¢ in year ¢. It is an indicator capturing whether the candidate is employed by the civil
service. The key explanatory variable is the interaction between gender (Male) and essay score or
percentile rank (Essay), which we use to detect possible gender preference in final employment.
Because only the rank among candidates applying to a given position determines final employment
opportunities, we interact the gender variable with the percentile rank in the essay instead of the
raw score. We control for position fixed effects to account for unobservable factors and sorting
across positions. Standard errors are clustered at the city-by-year level. We present these results in
Table 8.

We find that male candidates have a larger chance of being employed given the same rank
in the essay test. This, along with our results in the previous section showing evidence of gender
preference in oral assessments, suggests that this gender preference in favor of men has a mea-
surable impact on the gender composition of China’s civil servants. According to our preferred
specification in the second column, being male on average increases a candidate’s employment

chance by 4.65% (= 0.036*0.5/0.387).
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Table 8. Gender preference in final employment

1) 2 3) “)
Male 0.050 0.056%** 0.009 0.012%%*
(0.042) (0.024) (0.007) (0.005)
Essay score 0.0327%#%*  (.032%**
(0.001) (0.001)
Male * Essay score -0.000 -0.000
(0.001) (0.000)
Essay percentile rank 0.316%**  (0.317%**
(0.010) (0.007)
Male * Essay percentile rank 0.034%**  0.026%**
(0.011) (0.008)
N 132,753 267,829 132,753 267,829
R? 0.125 0.111 0.117 0.101
Machine-learned gender No Yes No Yes

Table 8 notes: this table presents estimates of 1, @, and a3 from Equation 3. The dependent variable is a dummy
variable indicating whether an individual is employed finally. We control for job position fixed effects, which absorb
all job-related variables. We use actual gender information in columns (1) and (3) and machined-learned gender

information based on applicants’ names in columns (2) and (4). Standard errors are clustered at the city-year level.
*¥** < 0.01, ** <0.05, * <0.1.
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5.5 Discussion: Statistical or taste-based discrimination?

In this subsection, we discuss whether the gender bias against female candidates in the oral test is
due to statistical discrimination or taste-based discrimination.

Statistical discrimination against female candidates may occur if evaluators believe that the
non-blind essay score is a less valuable measure of skills for females than for males (Lavy, 2008).
For instance, people may think that women are better than men at preparing written tests but men
may perform better than women after being hired. We provide suggestive evidence that is more
consistent with taste-based rather than statistical discrimination against female candidates.

First, the large female advantage in the essay scores, where gender identity is concealed,
makes it hard to rationalize the relative male advantage in non-blind oral test scores with statistical
discrimination. Although evaluators of the oral test are not provided with information on individual
candidates’ blind test scores, as senior officials or experts, they should have learned from their
previous experience that female candidates on average perform much better than males in the
blind written exam (Breda and Hillion, 2016).

Second, we divide the analysis sample in terms of whether a job position has the following
gender-specific attribute requirements: attributes that biased evaluators may assume to be more
male-specific, including work dedication, leadership, independent working, and emergency han-
dling, and attributes that biased evaluators may assume to be more female-specific, including writ-
ing, communication, and service orientation.

As Figure 5 shows, we find that men have a relative advantage in the oral test in all specifica-
tions. Men’s relative advantage is even larger when we limit the analysis sample to job positions
with women-favoring skill requirements such as writing, communication, and service orientation.
The results suggest that the gender bias against women is likely due to evaluators’ taste-based
discrimination.®

Third, we explore the gender gap in test scores among candidates of job positions explicitly

3The results also suggest that our main estimates are not confounded by possible gender-specific attributes requested
by the job position. Figure A3 of the Appendix shows the results with the machine-learned gender information.
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Figure 5. Men’s advantages in the oral test: gender-specific skill requirements
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Figure 5 notes: this figure shows results with or without gender-specific skill requirements. The estimates are those of
o3 from Equation 2. The dependent variable is one’s test score in Panel (a) or percentile rank in Panel (b).
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Table 9. Explicit gender job requirements: test scores and employment

(1 @) 3) “) ) (0)
Admin score  Essay score  Written score  Oral score  Total score  Employed
Male -2.237% -3.806*** -3.018** -1.4429  -2.500%** -0.003
(0.232) (0.218) (0.190) (0.149) (0.168) (0.007)
N 7604 7604 7644 7644 7644 7644
R? 0.288 0.534 0.482 0.147 0.336 0.053

Table 9 notes: this table shows gender differences in test scores or employment in positions with explicit gender
requirements. We regress test scores or a dummy for being employed on a dummy indicating being male. We control
for job position fixed effects, which absorb all job-related variables. We use the actual gender information in all
columns. The results with machined-learned gender information are A6. Standard errors are clustered at the city-year
level. *¥* < 0.01, ** < 0.05, * <0.1.

specifying gender. We limit the analysis to job positions that have the same names and are from
the same employers but explicitly require different genders. Therefore, job positions that explicitly
require men are comparable to those that explicitly require women. If statistical discrimination
dominates, we expect to find that men perform better than women in the oral test among this group
of candidates. Evaluators do not have to discriminate against female candidates at the interview
because men and women do not compete for the same job position. As Table 9 shows, however,
men perform worse than women both in the written exam and in the oral test, suggesting that
statistical gender discrimination is unlikely.

Finally, as shown in Subsection 7.2, men’s relative advantages in the oral test are smaller
when evaluators are less likely to care candidates’ gender attribute, suggesting that the gender
bias against female candidates in the oral test is due to taste-based discrimination. If men’s relative
advantages in the oral test stem from evaluators’ statistical gender discrimination, we would expect
no changes, as the policy should not change evaluators’ misperception that men make better future

civil servants than women.

6 Promotion

In this section, we study the promotion of candidates who are ultimately selected for the civil

service, and how this varies by gender. We use the following two samples that complement each
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other.

First, we use the civil servants sample from one province located in central China (Hubei
Province). We collect promotion information of civil servants from local government websites,
which is matched to our civil servant exam dataset. We have successfully obtained promotion
information of 586 civil servants recorded in the civil servant exam dataset.

Second, we focus on civil servants in the judicial system on the track to become judges in
China’s courts. We match the civil servant exam dataset with an administrative dataset that contains
rich information on both work performance and promotion of 0.34 million judges.** We have
successfully obtained the work performance and promotion history of 5100 court judges, which
allows us to explore gender differences in promotion in details.

We will first use the two samples to show gender promotion gap among civil servants. Then
we explore why the gender promotion gap exists: we document whether gender differences in

work performance and cognitive or non-cognitive skills contribute to the gender promotion gap.

6.1 Gender promotion gap among civil servants

We first study gender promotion gap among civil servants using the Hubei province sample, which
contains civil servants of all government departments. As shown by Figure 6, women have higher
civil servant exam scores and are more likely to graduate from elite universities, suggesting that
women are more qualified than men at hiring. However, women are less likely than men to be
promoted to higher ranks (i.e. ranks above the unit level) within ten years after being selected for
the civil service.

We next estimate gender differences in promotion within ten years after hiring. We study
promotions from newly recruited civil servants to different ranks: vice unit level (fu gu ji), unit

level (gu ji), vice section level (fu ke ji), section level (ke ji) or above. These four ranks are

40Ty promote judicial transparency and fairness, China’s national-level central court (the Supreme People’s Court)
has required all local courts to publicize both contemporary and historical verdicts on its official website (China
Judgments Online, https://wenshu.court.gov.cn/) since 2014. The judgment files contain names and ranks
of judges who are responsible for the verdicts, which can be retrieved to comprise our main judge sample. We
retrieved 0.34 million judges from the 85 million judgment files between 2013 and 2021 from the official website.
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Figure 6. Gender differences in civil servants’ characteristics and promotion
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Figure 6 notes: this figure shows gender differences in civil servants’ background information and their promotion.
The coefficient estimates are scaled by the standard deviation of outcome variables.

low-level positions in China’s civil servant system, with vice unit being the lowest level.*!

We formalize this analysis by estimating the following equation:

%) Y, = og+ arxMale; + 0 xX; + Ay + €

Our outcome variables Y;, is a dummy variable for being promoted to vice unit level, unit level, vice
section level, or section level or above at the end of year 2023. The outcome variables are measured
at the level of the employee i who applied for position p at the time of their civil service exam.
We control for position fixed effects (4,) to account for any gender difference in position-related
unobservable factors. To further alleviate possible concerns about individual-level confounding
factors, we control for individual-level civil service test scores and educational background (i.e. a
dummy variable for graduating from an elite college) in X; in later analyses. The standard deviation

is clustered at the county level.

41Because our data contain only promotion information within ten years after hiring, newly recruited civil servants are
unlikely to be promoted to high ranks such as division level (chu ji). See Subsection 2.1 for details on China’s civil
servant system.
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We use an event study analysis to explore gender differences in the likelihood of being pro-

moted to different ranks over time. We estimate the following equation:
10

5) Vi = Oot Y CipaxMalepscy +pp -+ dy + iy
d=1

Yip 1s a dummy variable indicating whether a person i is a vice-unit-level official, unit-level offi-
cial, vice-section-level official, or section-level-or-above official in year . This person applied for
position p at the time of their civil service exam. Period variables p;; are the distances between the
year in which data was observed and the entry year, with p = 1 set to the reference year. The terms
pp and A, capture position- and year fixed effects, respectively. The standard deviation is clustered
at the county level.

We present event-study results in Figure 7, plotting our estimates of oz, and their confi-
dence intervals from Equation 5. The figure contains four series: estimates with a dummy variable
indicating promotion to vice unit level (black dots), estimates with a dummy variable indicating
promotion to unit level (grey triangles), estimates with a dummy variable indicating promotion to
vice section level (blue dots), and estimates with a dummy variable indicating promotion to section
level or above (light blue triangles).

We find almost no gender differences in promotion to the lowest vice-unit-level rank. We,
however, find the gender gap in promotion to the unit-level rank four years after being hired. We
further find an increase in the gender gap in promotion to the higher vice-section-level rank six
years after being hired, though we find no gender differences in promotion to the section-level
rank.*?

To complement the event study results, we present the overall gender promotion gap estimates
in Table 10. As a whole, the estimates are consistent with the event study results: a large gender
promotion gap exists among civil servants for relatively higher ranks such as unit level or vice

section level and no gender promotion gap exists for the lowest vice-unit-level rank. For instance,

4 This is due to much fewer chances of promotion to the high section-level rank within ten years after being hired. As
shown in Figure A4, we have similar results when further controlling for civil servant exam scores and education
level.
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Figure 7. Gender gap in promotion among civil servants over time
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Figure 7 notes: this figure presents estimates of o4, from Equation 5, along with 95 percent confidence intervals.
The dependent variables are dummy variables indicating whether a person is promoted to a vice-unit-level official,
unit-level official, vice-section-level official, or section-level-or-above official. Standard errors are clustered at the
county level. We show the tabular analogue to these results in Table 10.

women are 45% (=0.028/0.062) less likely than men to be promoted to the unit-level rank.

6.2 Gender promotion gap among judges

In this subsection, we focus exclusively on civil servants in the judicial system by using a larger
sample with detailed work performance and promotion history. The analysis with the court judges
sample will complement our analysis with the sample of civil servants of all departments in the
previous subsection.

We use our data on candidate assessment to compare the evaluations of male and female
employees at time of entry and find a similar gender-specific pattern with the sample of civil
servants of all departments. As shown in Figure 8, at time of hiring, women have higher civil
service test scores and are more likely to have graduated from an elite university (as defined by the
211-project). Women also complete more court cases and the quality of their judicial decisions is

at least as good as that of men’s, as measured by the length of reasoning in the judgments, time for
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Table 10. Gender gap in promotion among civil servants

(D 2 3) )
Vice unit Unit Vice section Section or above
Male -0.014 0.028*** 0.016 0.005
(0.008) (0.009) (0.014) (0.005)
N 2260 2260 2260 2260
R? 0.231 0.243 0.182 0.209
Outcome mean .094 .062 .076 011

Table 10 notes: this table presents estimates of ¢ from Equation 4, the gender gap in promotion to various ranks.
The outcome variables are dummy variables for being promoted to vice unit level, unit level, vice section level, or
section level or above at the end of year 2023. Standard errors are clustered at the county level. *** < 0.01, ** < 0.05,
*<0.1.

closing a case, the appeal and reversal rate of first-instance cases. However, women are less likely
than men to be promoted to higher-rank positions and are more likely to work as judge assistants,
a position providing support to judges.

Next we explore gender promotion differences within ten years after hiring. We study promo-
tion from the lowest court clerk to judge assistant, and from judge assistant to judge. We use the
empirical strategy similar to Equation 5, with the outcome variable replaced with dummy variables
indicating whether to be promoted to the rank of judge assistant or whether to be promoted to the
judge rank.*® The standard deviation is clustered at the city level.

We present event-study results in Figure 9, plotting our estimates of o, and their confidence
intervals from Equation 5. The figure contains two series: estimates with a dummy variable indi-
cating promotion to the judge rank (black dots) and estimates with a dummy variable indicating
promotion to the judge assistant rank (grey triangles).

We find that men are more likely than women to be promoted from court clerks to judge
assistants four years after being hired. We also find a large gender gap in promotion to the judge
rank in favor of men starting from the sixth year of the civil service. In contrast, women are more
likely than men to be judge assistants starting from the eighth year of the civil service, suggesting

a large promotion disadvantage relative to men.** Overall, our estimates are consistent with the

43 A person is defined as a judge if the person is a judge (Shenpan yuan) or a chief judge (Shenpan zhang).
4We also redefine “’judges” by including “assistant judges” (Zhuli Shenpanyuan, in Chinese), which can act as the
judge role before 2017, the end year of China’s Judge Quota Reform. The assistant judge rank was gradually
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Figure 8. Gender differences in court judges’ characteristics, performance, and promotion
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Figure 8 notes: this figure shows gender differences in court judges’ background information, work performance, and
their promotion. The coefficient estimates are scaled by the standard deviation of outcome variables.

results with the civil servants of all departments shown in Figure 7.

To complement the event study results, we present the overall gender promotion gap estimates
in Table 11. In the first two columns, we present the estimates of the gender gap in promotion from
court clerk to the rank of judge assistant and to the judge rank separately. In the third and fourth
columns, we present the estimates of the gender gap in number of years taken to be promoted. As
a whole, the estimates are consistent with the event study results shown in Figure 9: women are
35% (=0.039/0.112) less likely than men to be promoted to the rank of judge. In contrast, women
are more likely than men to be promoted from the rank of court clerk to judge assistant, the second
lowest rank in the hierarchy we study. We find no gender differences in time to promotion. The
results with court civil servants are also consistent with the estimates with civil servants of all

departments shown in Table 10.

abolished afterwards: assistant judges can apply for the judge position or become judge assistants. (Source: http://
WWW.npc.gov.cn/zgrdw/npc/xinwen/2019-04/23/content _2086166.htm.) As Figure A5 shows, the gender
promotion gap still exists after including assistant judges as judges.
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Likelihood of promotion: male vs. female

Figure 9. Gender gap in promotion among court judges over time
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Figure 9 notes: this figure presents estimates of 044 from the Equation 5, along with 95 percent confidence intervals.
The dependent variables are dummy variables indicating whether a person is a judge assistant or a judge. Standard
errors are clustered at the city level. We show the tabular analogue to these results in Table 11.

Table 11. Gender gap in promotion among civil servants

© @ 3) @
Promotion to Promotion to  Time to promotion to  Time to promotion to
judge asst judge judge asst judge
Male -0.022 0.0397** -0.045 0.005
(0.018) (0.014) (0.060) (0.005)
N 3271 3271 1417 2260
R? 0.611 0.553 0.875 0.209
Outcome mean 453 112 3.536 011

Table 11 notes: this table presents estimates of ¢; from Equation 4, the gender gap in promotion to various ranks.
The outcome variables are dummy variables for being promoted to judge assistant or judge and time to promotion.
Standard errors are clustered at the city level. *** < (.01, ** < 0.05, * < 0.1.
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6.3 Why is there a gender promotion gap among civil servants?

The estimates of the previous two subsections both show a large gender promotion gap in favor
of men. Why does the gender promotion gap exist? In this subsection, we further explore possi-
ble explanations for the gender promotion gap among civil servants. By exploiting detailed work
performance information of court judges, we first show whether gender differences in work perfor-
mance may contribute to the gender promotion gap among civil servants (Azmat and Ferrer, 2017).
Second, we explore whether gender differences in cognitive or non-cognitive skills may explain
the gender promotion gap by using detailed civil servant exam scores and educational background
information. Finally, we discuss other possible explanations such as gender bias in subjective

performance evaluations of candidates in promotion decisions (Correll et al., 2020).

6.3.1 Gender differences in work performance

First, we dive deeper into our work performance data, examining gender differences in quantity
and quality of output measured at the individual-by-year level. Our performance measures include
the number of cases that a court employee completes in a year, the average time for closing a case,
the average length of reasoning in the judgments they issue, the proportion of their first-instance
cases which are subsequently appealed, and the proportion of their case verdicts which are finally
reversed, with the latter four indicators measuring the quality of completed cases. For the four
work quality measures, we limit the analysis to the sample of judges, who are mainly responsible
for judicial decisions.

We use the empirical strategy similar to the Equation 5, with the outcome variable replaced
with work performance measures at the judge-year level. The standard deviation is clustered at the
city level. As shown in Figure 10, we find that female employees are more productive than male
employees. They complete more court cases, and the quality of their completed cases is at least as
good as men’s: the length of judicial reasoning is longer for women than for men in judgment files
and women are more efficient in handling cases as measured by the time taken to close a case. We

find no gender differences in the rate of cases which are appealed or reversed, though these events

47



are of low frequency.*

We further estimate the gender promotion gap conditioning on the above work performance
measures. As Figure 11 shows, even after controlling for civil servants’ work performance (both
work quantity and quality) measures, men are still more likely to be promoted to judges and less
likely to be judge assistants six years after being hired. This suggests that gender differences in

work performance cannot explain the gender promotion gap among civil servants.

6.3.2 Gender differences in cognitive or non-cognitive skills

In this subsection, we will explore whether the gender promotion gap is due to possible gender
differences in cognitive or non-cognitive skills (Kuhn and Weinberger, 2005; Heckman, Stixrud
and Urzua, 2006; Azmat and Ferrer, 2017). Our first measure is a dummy variable indicating elite
college education, which is associated with both cognitive and non-cognitive skills (Heckman,
Stixrud and Urzua, 2006). Our second measure is civil servant exam scores, which are associated
with both cognitive and non-cognitive skills because the civil servant exam aims to test candidates’
skills such as analytical skill, reasoning, organizational and coordination skills, as shown in Table
1.

First, we focus on the sample of civil servants of all departments in Hubei Province. Figure 6
has shown that women have higher civil servant exam scores and are more likely to graduate from
elite universities. We further control for civil servant exam scores and educational background
variables in Equation 5 to explore whether the gender promotion gap is due to gender differences
in cognitive and non-cognitive skills measured by civil servant exam scores and elite college edu-
cation. As Panel (a) of Figure 12 shows, the estimates are similar to our main estimates in Figure 7,
suggesting that gender differences in cognitive and non-cognitive skills are unlikely to contribute

to the gender promotion gap among civil servants.

$0ne concern is the potential for gender-specific case assignments. If female judges are disproportionately as-
signed easier cases, the measured performance could be biased against male judges. However, this concern is
minimized in our context, as we observe consistent patterns even after 2017, when the Supreme People’s Court of
China mandated the random assignment of cases to judges. Source: http://gongbao.court.gov.cn/Details/
adbafde7d2e94a72£12f97204cd1lbe.html.
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Figure 10. Gender differences in work performance over time
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Figure 10 notes: this figure shows gender differences in work performance over time. The dependent variable is
number of cases that a court civil servant attends, time for closing a case, length of judicial reasoning, appeal rate of
first-instance cases, or reversal rate of first-instance cases.
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Figure 11. Gender promotion gap among civil servants: Accounting for work performance

(a) Promotion to judge assistant
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Figure 11 notes: this figure presents estimates of o 44 from Equation 5, along with 95 percent confidence intervals.
The dependent variable is a dummy variable indicating whether a person is promoted to a judge assistant position in a
given year in Panel (a) and is a dummy variable indicating whether a person is promoted to a judge position in a
given year in Panel (b). Standard errors are clustered at the city level.
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Second, we focus on the sample of court judges, who have both civil servant exam scores
and detailed work performance history. Similarly, Figure 8 has shown that women have higher
civil servant exam scores and better education. As Panel (b) of Figure 12 shows, the estimates are
similar to our main estimates in Figure 9 after controlling for both civil servant exam scores and
work performance.*¢ Overall, the estimates with both samples suggest that gender differences in
cognitive and non-cognitive skills are unlikely to contribute to the gender promotion gap among

civil servants.

6.3.3 Gender bias

A final explanation for the gender difference in promotion is gender bias in promotion decisions
(Régner et al., 2019; Benson, Li and Shue, 2024). The statistical discrimination hypothesis is
unlikely in our setting, where supervisors/leaders know candidates’ ability and work performance
well. Take judge promotions as an example. All application materials including work performance
data are publicized within the court system, so evaluators are clear about candidates’ ability and
performance when making promotion decisions. But according to our main estimates in Figure 9,
we still find a large gender promotion gap even after evaluators are informed of candidates’ ability
and performance, making the statistical discrimination hypothesis unlikely.

The gender promotion gap among civil servants is likely due to taste-based bias, especially
because the promotion of civil servants explicitly requires subjective evaluations (Zhao, Zhao and
Yang, 2022). For instance, court judges’ promotions depend largely on subjective evaluations
of court leaders and colleagues, which usually accounts for more than one quarter of the total
assessment score (Zuo, 2020).*” The minority group such as women are more likely to suffer

subjective evaluation bias even conditional on candidates’ ability and work performance (Correll

461n the court judges sample, only 11% of observations have educational background information. As shown in Figure
A6, the gender promotion gap among court judges appears in the seventh years after being hired, which is consistent
with our main estimates in Figure 9.

4TA typical judge promotion decision is based on work performance, the score of a written exam, and sub-
jective evaluations of court leaders and colleagues. The written exam aims to test legal knowledge and
ability to apply the knowledge in judicial decisions. Court leaders’ evaluation carries a much larger
weight in the subjective evaluation. Source: http://www.zysfy.hbfy.gov.cn/DocManage/ViewDoc?docId=
ef8258f0-7£9d-4725-beb4-60£582290258.
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Figure 12. Gender promotion gap among civil servants: Accounting for cognitive and non-cognitive skills

(a) The sample of civil servants of all departments
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Figure 12 notes: this figure presents estimates of o/ 4; from Equation 5, along with 95 percent confidence intervals.
The dependent variable is a dummy variable indicating whether a person is promoted to a vice-unit-level official,
unit-level official, vice-section-level official, or section-level-or-above official in a given year in Panel (a). The
dependent variable is a dummy variable indicating whether a person is promoted to a judge or a judge assistant
position in a given year in Panel (b). We control for civil servant exam scores and education in Panel (a) and civil
servant exam scores and work performance in Panel (b). Standard errors are clustered at the county level in Panel (a)
and at the city level in Panel (b).

52



et al., 2020).

Overall, we find that female civil servants are less likely than males to be promoted, despite
their higher ability and better educational background at the time of hiring, and their better subse-
quent work performance. Our results in this section suggest that gender preference in promotion
decisions is a likely contributor to the difference in career development we observe between male
and female civil servants, which in turn is likely to contribute to gender inequality in the ranks of

high-ranking officials and future leaders.

7 Policies to mitigate gender bias

In this section we present quasi-experimental analysis of two policies designed to disrupt the forces
of gender bias at two key stages where employers influence the process - the content of job adver-

tisements and the evaluation of candidates when identity is known to the assessor.

7.1 Policy targeting explicit gender preference in job advertisements

In July 2016, the All-China Women’s Federation issued the Interim Measures for Women’s Fed-
eration Organizations to Promote Fair Employment for Women.*® This initiative aims to address
gender discrimination in employment during the hiring and recruitment processes by establishing
an intervening mechanism. Because this regulation has no legally binding force, local governments
can choose whether to enforce it. After an extensive search of local government websites, we iden-
tified four provinces (Anhui, Heilongjiang, Hubei, and Jilin) that have implemented this regulation,
with two of them (Hubei and Jilin) having civil servant exam records in our main dataset.*’

In Figure 13 we show the share of civil servant job advertisements with explicit and implicit
gender preference. In line with the guidance from the policy, in the two provinces that implemented

the anti-discrimination regulation we observe an abrupt decrease in the share of job advertisements

with explicit gender preference and an increase in the share of job advertisements with implicit

“8Source: https://www.nwccw.gov.cn/2022/06/21/99338527 . html.
4 0ther provinces may also have implemented the regulation but could not be identified through our website search,
suggesting that our estimates may represent a lower bound.
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gender preference after 2016.°° In contrast, we find no changes in the share of civil servant job
advertisements with explicit or implicit gender preference after 2016 in other provinces.

Next, we use an event study analysis to study the impact of the anti-discrimination policy.
Because our application and first-round assessment data do not contain the sample from the two
provinces that implemented the policy, we study the policy impact on the following two key stages:
one, the likelihood of women progressing past the first round and being invited as a finalist to the
second round of assessment; two, the likelihood of final employment for these women. We limit
our analysis sample to positions whose advertisements contain either explicit or implicit preference
for male applicants.

Our analysis estimates the following equation:

1

(6) Yiee = 0o+ Z g Treat Provicxdis + pe + A + Eict
d=—4

Y+ 1s male share of candidates associated with a job position i from an employer located in city
c and advertised in year t. TreatProv;. is a dummy variable indicating whether the city ¢ of a job
position i is from a province that implemented the regulation after 2016. Period variables d;; are
the distances between the year in which data was observed and the policy year (2017), with d =0
set to the reference year. The terms p. and A, capture city- and year-fixed effects, respectively. The
standard deviation is clustered at the city level. We present our estimates in Figure 14.

We find that after the policy, women are are roughly twenty percentage points more likely than
before to advance to the second-round of assessment and ultimately to fill the role. These results
are consistent with Card, Colella and Lalive (2024), which studies the consequence of eliminating
explicit gender preferences in job advertisements in Austria. These results suggest that policy
prohibiting explicit gender discrimination in job advertisements can be effective in impeding some
of the negative forces exerted by employers at this stage of the process, even if its effect is merely

to change explicit gender preference in advertisement to implicit preference.

SOWe find no changes in the share of civil servant job advertisements that explicitly request men or women after the
policy.
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Figure 13. Shares of job advertisements over time: Explicit vs. implicit male preference

(a) Provinces that implemented the regulation
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Figure 13 notes: this figure presents the shares of the following two civil servant job advertisements over time: job
advertisements that suggest the job is more appropriate for males and explicitly mention “male,” and job
advertisements that suggest the job is more appropriate for males and do not explicitly mention “male.” We show how
the two shares of job advertisements change before and after the two provinces implemented an anti-discrimination
regulation in Panel (a). We show the trend of the two shares of job advertisements in other provinces in Panel (b).
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Figure 14. The anti-discrimination policy effect on women’s chances of face interview and final employment
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Figure 14 notes: this figure presents estimates of o/ 44 from Equation 6, along with 95 percent confidence intervals.
The dependent variables are male share of second-round face interview candidates or male share of finally employed
people at the job position level. Standard errors are clustered at the city level.

7.2 Policy that severs links between assessors and candidates

How can we mitigate possible gender bias in favor of men in the oral test? In this subsection,
we present evidence from a natural experiment which aimed to reduce the connection between
evaluators and job candidates.

In China, local city-level civil service administrations are usually responsible for organizing
the oral test and selecting evaluators. While the majority of evaluators are randomly selected from
a database of outside experts, often one to two examiners are drawn from local senior civil servants
related to the job in question (of Human Resources and of Chongqing Municipality), 2009). This
linkage allows evaluators from local regions to exert influence on the assessment of candidates.
More specifically, if they have preferences over the gender of their future colleagues, this allows

for a clear channel for them to reach their objective.>!

3!No information on the identity of evaluators is published, which prevents us from exploring how evaluator gender
affects assessment of candidate performance by gender.
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We evaluate a policy in the Chinese province of Guangdong which aimed to break this linkage.
Starting from 2015, Guangdong mandated that all oral tests of the civil service examination be held
in a city other than in the city of employers, while other provinces still held oral tests in the city of
employers. The goal of the policy was ostensibly to mitigate or prevent problems with nepotism, by
reducing the linkage between assessors’ choices and their future colleagues, but it also dramatically
reduces the incentive for the assessor to exert any gender preference on their assessments, as the
assessment no longer determines who they will work with in the future.

We estimate the following model:

(D) Yipro = Oy + oy xMale; + 0oxOral;pyo + 03xMalei*xOralipyo
+oyxMalepx(Treat,xPost;) + O5xOral;peo* (Treat,xPost;) + Og*x (MalejxOralpe, ) ¥ (Treat,* Post; )
+ oyxMalejxTreat, + og*xOralipcoxTreat, + Ogx(MalexOralipeo ) % Treat,
+ oqoxMale;xPost; + 0y 1 xOralipeioxPost; + ot 2% (MalejxOralipeso ) ¥ Post;

+ )vp + giprto

Our dependent variable, Y;,, is a candidate’s raw test score or percentile rank among applicants
to the job. This variable is measured at the level of candidate i who applied for position p in region
rin year t, and for exam o (either the oral or essay test). Oral;p;, 1s a dummy variable indicating
whether the test is an oral test (as compared to an essay test). Treat, is a dummy variable indicating
whether region r is Guangdong Province which implemented the policy. Post; is a dummy variable
indicating whether year ¢ is after 2015, when Guangdong Province implemented the policy. We
include fixed effects at the job level (that is, we include a separate fixed effect for each advertised
position, which absorbs both region and year fixed effects) to account for potential sorting across
positions. We cluster our standard errors at the region (province) level.
To capture the policy effect on men’s relative advantages in the oral test, we interact Treat,*Post;,

Treat,, and Post; with gender dummy, oral test dummy, and the interaction between gender dummy

and oral test dummy, separately. The parameter of our interest is the coefficient o, which we in-
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terpret as suggestive evidence of how the policy helps mitigate gender bias in the civil servant
exam.

Because our main dataset contains only four years (2012/2016/2017/2018) of data on Guang-
dong Province, we limit our analysis sample to the four years. As shown in Table 12, we control
for the interactions between a dummy for Guangdong Province and the three variables (gender
dummy, oral test dummy, and their interaction term) in Equation 2 of our main analysis in columns
(2) and (5), and the interactions between a dummy for being after the policy and the three variables
in columns (3) and (6).

According to the results with our preferred specification in columns (3) and (6), the policy
mitigates men’s relative advantages in the oral test after reducing the connection between eval-
uators and job candidates. This analysis suggests a potentially productive means of minimizing
the risk of gender preference in oral assessments such as the one we study. By reducing (or, ide-
ally, eliminating) the potential for assessors to directly exert their gender preference on candidates,
the male advantage in oral assessments we have measured throughout this analysis thus far either

vanishes or reverses.52

8 Conclusion

Why are women underrepresented in senior roles across government, industry, and science com-
pared to men? One key explanation is the existence and influence of gender preference by employ-
ers. In this paper, we provide evidence from the Chinese civil service, spanning three important
stages where gender preference may influence the workforce composition: recruitment, hiring, and
promotion. We find evidence of gender preference mainly favoring men at each stage. Nearly a
quarter of civil service positions discourage women from applying, and women respond to such

gender-specific job requests. During candidate evaluations, women outperform men — until the

2Figure A7 show estimates for men’s relative advantages in the oral test separately for four subsamples: Guang-
dong Province before the policy, Guangdong Province after the policy, other provinces before the policy, and other
provinces after the policy. The results show a slight increase in the men’s relative advantage in both oral test scores
and percentile rank in other provinces after the policy. In contrast, we find a decrease in the men’s relative advantage
in the oral test in Guangdong Province after the policy, which is consistent with the results of Table 12.
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Table 12. The non-employer city testing policy effect on men’s relative advantages in the oral test

Test score Percentile rank
(1) (2 (3) “4) (5 (6)
Treat * Post * Male 1.343**  -0.145"** 0.893 0.039***  -0.044*** -0.017

(0.456)  (0.000)  (0.749)  (0.008)  (0.000)  (0.014)

Treat * Post * Oral test 0173 4683 10919  0.019"*  -0.004***  0.007
(1.687)  (0.000)  (2.852)  (0.002)  (0.000)  (0.007)

Treat * Post * Male * Oral test -2.705***  -1.209*** -2.584* -0.043*  -0.011** -0.030***
(0.787) (0.000) (1.313) (0.005) (0.000) (0.010)

Male -1.672%  -1.704*** -0.703 -0.096***  -0.097***  -0.073***
(0.456) (0.455) (0.790) (0.008) (0.008) 0.014)
Oral test 13.359**  13.405*** 19.060*** -0.014"* -0.014*** -0.004
(1.687) (1.702) (2.923) (0.002) (0.002) (0.008)
Male * Oral test 1.548* 1.591* 0.204 0.049***  0.049***  0.032***
(0.787) (0.790) (1.496) (0.005) (0.005) 0.011)
N 299458 299458 299458 297258 297258 297258
R? 0.638 0.639 0.645 0.017 0.017 0.017
Interactions with *Treat’ No Yes Yes No Yes Yes
Interactions with *Post’ No No Yes No No Yes

Table 12 notes: this table presents estimates of ¢, 0, 03, 04, ¢s5, and o from Equation 7. The dependent variable is
a candidate’s raw test score or percentile rank. The policy is implemented in 2015 by Guangdong Province to reduce
the connection between evaluators and job candidates. We control for job position fixed effects, which absorb all
job-related variables. Standard errors are clustered at the province level. *** < 0.01, ** < 0.05, * < 0.1.
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evaluator knows the candidate’s gender, at which point the bias becomes apparent, leading to a
lower likelihood of women being hired. Even after being hired, women continue to outperform
men, but are 35-45% less likely to be promoted.

Our study documents the existence and consequences of gender preference within one of the
world’s largest employers, highlighting the need to counter this bias for fair and equitable employ-
ment and career advancement. We demonstrate that countering this bias is not only necessary but
feasible. We assess the impact of two policies that minimize the scope for gender preference at
different stages of the hiring process. Both policies significantly influence candidate evaluations
and ultimately increase the proportion of women hired. While other efforts are also necessary for
gender equity, our findings highlight the importance and potentially high returns of these initiatives

in promoting equality and ensuring that talent is allocated efficiently.
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Figure A1. Word Cloud: Gender Preference in civil service Job Ads
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Figure A1 notes: this word cloud is based on the text of job requirements of civil service job ads.



Figure A2. Major Requirements and Gender Preference in Job Ads
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Figure A2 notes: this figure shows proportions of requiring various majors for each gender preference category in
civil service job ads.
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Figure A3. Men’s advantages in the oral test: gender-specific skill requirements
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Figure A3 notes: this figure shows results with or without gender-specific skill requirements using the
machine-learned gender information. The estimates are those of o3 from Equation 2. The dependent variable is one’s
test score in Panel (a) or percentile rank in Panel (b).
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Figure A4. Gender gap in promotion among civil servants over time: Controlling for civil servant exam
scores and education
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Figure A4 notes: this figure presents estimates of &jx; from Equation 5, along with 95 percent confidence intervals
by further controlling for civil servant exam scores and education level. The dependent variables are dummy
variables indicating whether a person is a vice-unit-level official, unit-level official, vice-section-level official, or
section-level-or-above official. Standard errors are clustered at the county level.
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Figure AS. Gender promotion gap among court judges: redefine “judge”
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Figure AS notes: this figure presents estimates of 4, from Equation 5, along with 95 percent confidence intervals.
The dependent variable is a dummy variable indicating whether a person is a judge. We show estimates with
redefining “judges” by also including “assistant judges.” Standard errors are clustered at the city level.



Figure A6. Gender promotion gap among court judges: further controlling for education

Likelihood of promotion: male vs. female
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Figure A6 notes: this figure presents estimates of jx; from Equation 5, along with 95 percent confidence intervals.
The dependent variable is a dummy variable indicating whether a person is a judge assistant or a judge. We show
estimates by further controlling for civil servant exam scores, work performance measures, and elite college
education. Standard errors are clustered at the city level. Because the judges hired in 2013-2015 do not have
education information, we have missing estimates for eight years after hiring.
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Figure A7. Reducing evaluators’ ties to employers
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Figure A7 notes: this figure compares gender score gaps across provinces (we divide provinces to reform and
non-reform regions). The estimates are those of o3 from Equation 2. The dependent variable is one’s test score in
Panel (a) or percentile rank in Panel (b).
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Table Al. Applicants’ responses and first-round performance: job ads of the same position

No. of applicants  Prop. of male applicants ~Admin score Essay score ~ Written score

1) (2) 3) “) (5) (6)
Requesting men -20.952*** 1.000*** 0.804*** -1.991* -2.969*** -2.480%**
(3.924) (0.000) (0.041) (0.760) (0.831) (0.765)
N 176 35 176 176 176 176
R? 0.617 1.000 0.952 0.501 0.655 0.588
Machine-learned gender - No Yes - - -

Table A1 notes: this table presents gender differences in applicants’ responses and first-round written exam
performance for job advertisements of the same position. The dependent variable is number of applicants, proportion
of male applicants, applicants’ administrative test scores, essay scores, or total written exam scores for a job position
in a given year. We control for job-related variables in all columns, including number of slots of the job position,
education requirements, major requirements, a dummy variable for CPC (Communist Party of China) membership,
job experience, local hukou (household registration status), and cognitive or non-cognitive skill requirements. We use
actual gender information in columns (2) and machined-learned gender information based on applicants’ names in
columns (3). Standard errors are clustered at the city-year level. *** < 0.01, ** <0.05, * < 0.1.
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Table A2. Applicants’ second-round performance relating to gender preference in job ads of the same
position

Prop. of male applicants ~ Written scores  Oral scores  Total scores

1) (@) 3 (C) ®)
Requesting men 0.988"** 0.919*** -2.630*** -1.579*** -2.618***
(0.010) (0.033) (0.321) (0.306) (0.287)
N 325 382 382 382 382
R? 0.985 0.946 0.679 0.438 0.613
Machine-learned gender No Yes - - -

Table A2 notes: this table presents gender differences in civil service exam performance for job advertisements of the
same position. The sample is limited to those who attend the second-round oral test. The dependent variable is
proportion of male applicants, written test scores, oral test scores, or total exam scores for a job position in a given
year. We control for job-related variables in all columns, including number of slots of the job position, education
requirements, major requirements, a dummy variable for CPC (Communist Party of China) membership, job
experience, local hukou (household registration status), and cognitive or non-cognitive skill requirements. We use
actual gender information in columns (1) and machined-learned gender information based on applicants’ names in
columns (2). Standard errors are clustered at the city-year level. *** < 0.01, ** < 0.05, * < 0.1.
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Table A3. Final employment relating to gender preference in job advertisements of the same position

Prop. of male candidates ~ Written scores  Oral scores  Total scores

&) @) (3) “ ()
Requesting men 0.991** 0.923*** -2.495%* -0.891*** -2.154%*
(0.007) (0.037) (0.372) (0.312) (0.447)
N 283 340 340 340 340
R? 0.984 0.917 0.584 0.438 0.611

Machine-learned gender

Table A3 notes: this table presents gender differences in civil service exam performance for job advertisements of the
same position. The sample is limited to those who are finally employed through the civil service exam. The
dependent variable is proportion of male applicants, written test scores, oral test scores, or total exam scores for a job
position in a given year. We control for job-related variables in all columns, including number of slots of the job
position, education requirements, major requirements, a dummy variable for CPC (Communist Party of China)
membership, job experience, local hukou (household registration status), and cognitive or non-cognitive skill
requirements. We use actual gender information in column (1) and machined-learned gender information based on
applicants’ names in column (2). Standard errors are clustered at the city-year level. *** < 0.01, ** < 0.05, * <0.1.



Table A4. Gender preference in oral test: limiting to the sample with education information

Test score Percentile rank
(D (2) (3) “4)
Male -2.907*** -0.122%*
(0.273) (0.004)
Oral test 15.080***  15.476™* -0.009***  -0.008"**
(0.970) (0.851) (0.003) (0.003)
Male * Oral test 3.410%** 0.054***
(0.546) (0.005)
Male (ML) -2.574%* -0.107***
(0.232) (0.005)
Male (ML) * Oral test 3.050%** 0.050***
(0.446) (0.005)
N 133912 172858 133860 172802
R? 0.767 0.771 0.026 0.024
Machine-learned gender No Yes No Yes

Table A4 notes: this table presents estimates of o, @, and a3 from Equation 2. The sample is limited to those who
have essay and oral test scores and education information. The dependent variable is test score or percentile rank of
an individual who took the written essay or oral test in a given year. We control for job position fixed effects, which
absorb all job-related variables. We use actual gender information in columns (1) and (3) and machined-learned

gender information based on applicants’ names in columns (2) and (4). Standard errors are clustered at the city-year

level. *** <0.01, ** < 0.05, * <0.1.

X1



Table A5. Gender preference in the oral test: Dropping candidates of positions with missing values

Test score Percentile rank
&) 2) 3) “
Male -2.497%* -0.124***
(0.166) (0.004)
Oral test 15.414**  15.050"**  -0.023***  -0.022***
(0.691) (0.552) (0.002) (0.001)
Male * Oral test 2.703%* 0.050***
(0.322) (0.004)
Male (ML) -1.512% -0.093***
(0.156) (0.003)
Male (ML) * Oral test 1.374%* 0.045**
(0.306) (0.003)
N 204272 421718 202508 418176
R? 0.743 0.658 0.012 0.008
Machine-learned gender No Yes No Yes

Table AS notes: this table presents estimates of o, @, and a3 from Equation 2. The sample is limited to those who
have essay and oral test scores. We also drop all candidates of the same positions that have missing values on oral test
scores. The dependent variable is test score or percentile rank of an individual who took the written essay or oral test
in a given year. We control for job position fixed effects, which absorb all job-related variables. We use actual gender
information in columns (1) and (3) and machined-learned gender information based on applicants’ names in columns
(2) and (4). Standard errors are clustered at the city-year level. *** < (.01, ** < 0.05, * <0.1.
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Table A6. Explicit gender job requirements and gender differences in test scores and employment: using
ML gender

Test score Employed

&) @) (&) “@ &) (6)
Male -2.246™* -3.779"* -2.958*** -1.436"* -2.433"** -0.005
(0.223) (0.215) (0.186) (0.142) (0.163) (0.007)

N 7964 7964 8087 8087 8087 8087
R? 0.285 0.523 0.475 0.161 0.350 0.051

Table A6 notes: this table shows gender differences in test scores or employment in positions with explicit gender
requirements by using the machined-learned gender information instead of the actual gender information. We regress
test scores or a dummy for being employed on a dummy indicating being male. We control for job position fixed
effects, which absorb all job-related variables. Standard errors are clustered at the city-year level. *** < (0.01, ** <
0.05, *<0.1.
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A.2 Factors associated with gender preference in civil servant job advertise-
ments

In this Appendix, we explore what factors are associated with gender preference in civil servant
job advertisements using the following regression specification:

(AD) GenderPrefi; = Oy + o1 *Edujc; + 0o xMajorie + 03xOthReqic; + Aet + Eicr

where GenderPref; is a dummy variable indicating whether job i from employers located in
city ¢ and advertised in year ¢ prefers men (or women).”> We explore how gender preference in
job advertisements is associated with job requirements on education (Edu; ), major (Majoric),
and a number of other job requirements (OthReq;), including job experience requirement, local
hukou (household registration location), CPC (Communist Party of China) membership, number
of available places, and skill requirements.54 We also control for city-year fixed effects (A.;) in the
equation to account for possible factors (such as local gender norms) at the city-year level. The
standard deviation is clustered at the city-year level.

As shown in Table A7, we find that job advertisements requesting men demand lower educa-
tion level and are more likely to demand STEM majors, compared with other job ads. In contrast,
job advertisements requesting women are more likely to demand social sciences majors rather than
STEM majors, reflecting gender stereotypes in job advertisements.

We further limit the analysis to the job advertisements that separately request men and women
but are from the same position of the same employer. As shown in Table A8, we find that job
advertisements requesting women are more likely to demand social sciences or humanities majors
rather than STEM majors, compared with job advertisements requesting men. We also find that
job advertisements requesting women have higher educational requirements and are more likely to
require a local hukou, suggesting higher job requirements for women (Kuhn and Shen, 2013).

3The dummy variable of jobs preferring men includes jobs explicitly requesting men (not allowing women) and
implicitly preferring men (still allowing women) while the indicator for jobs “preferring” women includes jobs
explicitly requesting women (not allowing men) and implicitly preferring women (still allowing men).

>4Qur skill requirement measures include a number of dummy variables indicating whether a job requires cognitive
skills, computer skills, writing skills, communication skills, self-motivation, self-study ability, hard-working atti-
tudes, good service attitudes, leadership, teamwork, creativity, independence, and adaption.
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Table A7. Factors associated with gender preference in job ads

Preferring men

Preferring women

&) @) 3) “)
Education requirements
Bachelor -0.035**  -0.028*** -0.002 0.000
(0.005) (0.005) (0.002) (0.002)
Master or above -0.068*  -0.056"*  -0.015*** -0.010"**
(0.010) (0.010) (0.004) (0.004)
Major requirements
Enigneering 0.025***  0.024**  -0.003**  -0.004***
(0.006) (0.006) (0.001) (0.001)
Medicine 0.076***  0.059**  0.012***  0.010***
(0.009) (0.008) (0.002) (0.002)
Economics and management  -0.086***  -0.082***  0.014**  0.014***
(0.005) (0.005) (0.001) (0.001)
Other social sciences 0.003 0.001 0.016"*  0.014***
(0.004) (0.004) (0.001) (0.001)
Arts and humanities -0.070***  -0.051***  0.021***  0.022***
(0.006) (0.006) (0.002) (0.002)
Others 0.046***  0.038***  0.019"**  0.017***
(0.006) (0.005) (0.002) (0.001)
Observations 862796 861367 862796 861367
R? 0.158 0.181 0.070 0.074
Other job requirements No Yes No Yes

Table A7 notes: this table presents estimates of factors associated with gender preference in job ads. The reference
group for “Education requirement” is “Junior college or below.” The reference group for “Major requirement” is
“Natural sciences.” We control for other job requirements in columns (2) and (4), including number of slots of the job
position, a dummy variable for CPC (Communist Party of China) membership, job experience, local hukou
(household registration status), and cognitive or non-cognitive skill requirements. Standard errors are clustered at the

city-year level. *** < 0.01, ** < 0.05, * <0.1.
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Table A8. Factors associated with gender preference in job advertisements of the same position

Preferring men

1) @) 3) “)
Education requirements
Bachelor -0.025*  -0.015**  -0.057**  -0.040"**
(0.008) (0.007) (0.012) (0.012)
Master or above -0.075***  -0.048***  -0.080** -0.055
(0.015) (0.014) (0.038) (0.039)
Major requirements
Enigneering 0.029 0.024 0.032 0.017
(0.022) (0.022) (0.029) (0.028)
Medicine -0.024 -0.022 0.016 0.024
(0.023) (0.023) (0.031) (0.030)
Economics and management  -0.167**  -0.166"**  -0.215"* -0.222***
(0.019) (0.019) (0.026) (0.024)
Other social sciences -0.112**  -0.116™*  -0.123***  -0.134***
(0.020) (0.020) (0.026) (0.027)
Arts and humanities -0.178***  -0.173**  -0.224***  -0.215"**
(0.022) (0.021) (0.029) (0.027)
Others -0.090"**  -0.114***  -0.096***  -0.139***
(0.020) (0.021) (0.028) (0.027)
Observations 27583 27563 27573 27545
R? 0.064 0.082 0.121 0.152
Other job requirements No Yes No Yes
City-year FEs Yes Yes No No
Position FEs No No Yes Yes

Table A8 notes: this table presents estimates of factors associated with gender preference in job advertisements of the
same position. The reference group for “Education requirement” is “Junior college or below.” The reference group
for “Major requirement” is “Natural sciences.” We control for other job requirements in columns (2) and (4),
including number of slots of the job position, a dummy variable for CPC (Communist Party of China) membership,
job experience, local hukou (household registration status), and cognitive or non-cognitive skill requirements.
Standard errors are clustered at the city-year level. ¥** < 0.01, ** < 0.05, * <0.1.

XVi



