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Abstract 

Using national longitudinal survey data from the China Family Panel Studies from 2010 

to 2020, this study explores union effects on the gender wage gap in China. The results 

demonstrate that the union wage premium is greater for women than men; the union wage 

premium beneficial for women in the public sector is greater than that in the private sector. 

The gender gap in the probability of obtaining union membership is insignificant for both 

the public and private sectors. Discrimination against women among the non-union group 

is the main factor generating the gender wage gap for both the public and private sectors, 

and the effect in the public sector is greater than that in the private sector. Additionally, 

the gender gap in unionism reduces the gender wage gap in the public sector while it 

widens the wage gap in the private sector, and the endowment differences reduce the 

gender wage gap in both the public and private sectors.  
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1．Introduction 

 

Global labor markets share two common features. The first is the existence of trade unions 

(hereafter, unions), which remain in many countries. Unions can protect union members 

through collective bargaining and considerably increase the wage levels of disadvantaged 

groups (e.g., low-wage workers), which may reduce the wage gap (Lewis, 1963; Freeman, 

1980; Card, 1996; DiNardo et al., 1996; Fortin and Lemieux, 1997). Numerous empirical 

studies have examined union wage premiums in developed (Chang and Huang, 2016; 

Herzer, 2016; Farber et al., 2021; Kulkarni and Hirsch, 2021; Oberfichtner et al., 2020; 

Masso et al., 2022; Tober, 2022) and developing countries (Gunderson, 2016; Casale and 

Posel, 2010; Kerr and Wittenberg, 2021), including China (Yao and Zhong, 2013; Li and 

Xu, 2014; Gunderson et al., 2015; Liu et al., 2018; Booth et al., 2022). Second, gender 

wage gaps exist in labor markets in both developing and developed countries, which has 

attracted worldwide attention worldwide (Blau and Kahn, 2017; Biewen et al., 2020; Ge 

and Zhou, 2020; Iwasaki and Ma, 2020; Ma, 2021, 2022; Masso et al., 2022). Although 

many countries have implemented employment equality and family policies to reduce 

discrimination against women in the workplace, gender wage gaps remain worldwide.1  

Because the proportion of low-wage workers is higher for women than men and 

unions are expected to improve the work conditions for low-wage employees through the 

negation of increasing wages and enforcing the implementation of labor policies (e.g., the 

minimum wage and parental leave policies), female workers may obtain more benefits 

from union membership than male workers. Therefore, unions are assumed to affect the 

gender wage gap. This study focuses on the impact of unions on the gender wage gap in 

China, a country with the largest number of male and female workers worldwide, and the 

expansion of the gender wage gap in the past two decades (Iwasaki and Ma, 2020).  

Although numerous empirical studies have revealed that trade unions influence 

income inequality (Card, 1996; Herzer, 2016; Farber et al., 2021; Tober, 2022), studies 

 
1 For the current empirical studies on the gender wage gap, please refer to Blau and Khan (2017), 
Ge and Zhou (2020), and Meara et al. (2020) for the US; Biewen et al. (2020) for German; Masso et 

al. (2022) for Estonia; and Iwasaki and Ma (2020) and Ma (2021, 2022) for China. 



 

 

on the effects of unions on the gender wage gap are scarce. Additionally, while some 

studies have focused on this issue, most have been conducted in developed countries 

(Even and Macpherson, 1993; Dorion and Riddel, 1994; Aidt and Tzannatos, 2002; 

Schäfer and Gottschall, 2015; Oberfichtner et al., 2020). Only Mao et al. (2016) and Liu 

et al. (2018) have focused on China. Subsequently, several issues must be discussed 

further.  

Using national longitudinal survey data from the China Family Panel Studies from 

2010 to 2020, this study explores union effects on the gender wage gap in China. The 

results demonstrate that the union wage premium is greater for women than men; the 

union wage premium beneficial for women in the public sector is greater than that in the 

private sector. The gender gap in the probability of obtaining union membership is 

insignificant for both the public and private sectors. Discrimination against women 

among the non-union group is the main factor generating the gender wage gap for both 

the public and private sectors, and the effect in the public sector is greater than that in the 

private sector. Additionally, the gender gap in unionism reduces the gender wage gap in 

the public sector while it widens the wage gap in the private sector, and the endowment 

differences reduce the gender wage gap in both the public and private sectors.  

This study contributes significantly to the existing literature in three ways. First, 

although Mao et al. (2016) and Liu et al. (2018) estimated the union wage premium in 

China using cross-sectional survey data and did not address endogeneity issues,2 their 

results might have a measurement bias. This study is the first to estimate union wage 

premiums in China based on six waves of national longitudinal data from 2010 to 2020.  

We use a lagged variable (LV) model and fixed effects (FE) and random effect (RE) 

models to address reverse causality and individual heterogeneity problems. We also use 

the Heckman two-stage method to address sample selection bias. Thus, this study 

provides robust evidence of union wage premiums in China.  

Second, referring to a new decomposition method (hereinafter the D-R method; 

Doiron and Riddell, 1994), we distinguishe the union effects on wages into three 

 
2 For example, the endogeneity problem occurs when there exists an individual heterogeneity (e.g., 

unobservable ability, personality, preference) or reversed casaulity issue (Wooldridge, 2020). 



 

 

components (discrimination against women, endowment difference in wage structure 

among union and non-union groups, and difference in unionism) in the formation of the 

gender wage gap. Only two studies (Mao et al., 2016; Duguet and Petit, 2017) have 

challenged this issue using the D-R method. However, they did not address endogeneity 

issues. Consequently, this study is the first to examine the effects of these three 

components while considering endogeneity issues.  

Third, Blanchfloer and Bryson (2010) and Rosenfeld and Denice (2019) reported that 

union wage premiums differ between the public and private sectors. Additionally, the 

implementation of employment equality policies and wage-setting systems differs 

between the two sectors (Ma and Li, 2022). Therefore, the effects of unions on the gender 

wage gap may differ between sectors. However, no study has explored the effects of these 

three components on the gender wage gap in the public and private sectors separately, 

and this study is the first to compare the differences in the effects of these three 

components between the two sectors. 

The remainder of the paper is structured as follows: Section 2 intoduces the 

situations of trade unions in Chinese as the institutional background of this empirical 

study. Section 3 summarizes the related empirical studies on the issue and introduces the 

channels to explain the impact of trade unions on genderwage gap. Section 4 describes 

the data and model. Section 5 reports the results of descriptive statistics, and Section 6 

presents and discusses the empirical results. Section 7 concludes this study. 

 

2. Institutional Background: Trade Union in China 

 

The functions of trade unions in China are unlike those in Western counties, and they 

have changed with the state-owned enterprise (SOE) reform. During the planned 

economic period of 1949–1977, the national All-China Federation of Trade 

Unions (ACFTU) established branches at the regional or industrial levels, and regional 

unions managed industry-level unions (Guo and Dai, 2022). The Chinese government 

promulgated the first Trade Union Law in June 1950. The Resolution on the Work of the 

All-China Federation of Trade Unions, published on December 22, 1951, stated the 



 

 

following: 

 

“It is necessary to make all trade union workers further clearly understand 

the party's importance to trade unions, and each branch of the ACFTU at 

all levels must work under the unified leadership of the committees of 

Communist Party of China (CPC) at the same level….Under the people's 

democratic system, the most basic and important task of trade unions is to 

organize and educate workers to increase labor productivity, ensure the 

completion of the national production plan and strive to overfulfill; on the 

basis of improving the production, often care for the daily benefits of 

workers, provide the serves to fulfill the needs of workers , and lead the 

workers to struggle for the socialism.”  

 

According to the regulations and laws, the union branch of the ACFTU in each work 

unit (e.g., government organizations and corporations) did not have the right to undertake 

collective bargaining with employers for workers’ wage levels because the central 

government managed the wage-setting.  

The Chinese government has implemented market-oriented reforms since 1978 and 

enforced the reform of SOEs (to promote the privatization of middle- and small-sized 

SOEs) since the end of the 1990s (Lin et al., 1994; Lin et al., 2020). The government has 

given more autonomy to wage setting and employment in SOEs, and simultaneously, the 

government promoted private-sector development. Privately owned and foreign-owned 

enterprises (POEs) and foreign-owned enterprises (FOEs) have developed considerably 

since the 1990s. With the progress of market-oriented reforms, labor disputes regarding 

wage levels and employment have increased in China. To address these new problems in 

the labor market, the Chinese government promulgated the Second Trade Union Law in 

April 1992, the Labour Law of the People’s Republic of China in 1995, and the Labour 

Contract Law of the People’s Republic of China in 2008. These regulations state that 

“labor unions shall take measures to promote the implementation of the Labor Contract 

Law and the development of harmonious and stable employment relationships.” The 24th 



 

 

meeting of the Committee of the Ninth National People’s Congress passed a revision of 

the Trade Union Law on October 27, 2001. Article 2 of the new Trade Union Law adds 

the provision that “all organizations of the ACFTU represent the interests of employees 

and safeguard the legitimate rights and interests of employees in accordance with the 

law;” Article 6 adds the provision that “protecting the legitimate rights and interests of 

employees are the basic responsibilities of the ACFTU.” The eligible units of these 

regulations include all enterprises in the public and private sectors (You, 2017; Guo and 

Dai, 2022).  

 

3. Literature Review 

 

3.1 Three Channels of the Effects of Unions on Gender Wage Gaps 

Regarding the union effects on the gender wage gap, three components can be considered. 

First, unions can affect wage setting through negation with employers. When unions 

increase the wage levels of female union members (most of whom are low-wage workers), 

this may reduce the gender wage gap among union members. However, according to the 

taste-based discrimination hypothesis (Becker, 1957), when discrimination against 

female workers increases among non-member groups, the union wage premium on the 

overall gender wage gap may become unclear (discrimination against the effect of non-

member women).  

Second, an employer may set wage levels based on employee productivity (Becker, 

1964). When a male worker’s human capital (e.g., education and years of work 

experience) is greater than that of a female worker, a gender wage gap may arise 

(endowment difference effect).  

Third, when there is a gender gap in unionism (e.g., the union density rate is lower 

for women than for men), a gender wage gap may arise (unionism difference effect; Even 

and Macpherson,1993; Dorion and Riddel, 1994; Farber et al., 2021)  

Therefore, from an economic-theoretical perspective, the union effect on the gender 

wage gap remains unclear. Thus, an empirical study should be conducted to investigate 

the effect of unions on the gender wage gap.  



 

 

The policy implications differ for the three channels above; for example, when the 

difference in the human capital endowment is the main component, policies to reduce the 

education gap and work-life balance policies are expected to reduce the wage gap; when 

discrimination against women is the main component, the government should promote 

employment equality policies in the workplace; and when the unionism gap is the main 

component generating the gender wage gap, the policy to expand union coverage among 

women is expected to reduce the wage gap. Therefore, distinguishing the three 

components and comparing their effect magnitudes is important for policymaking, and 

this study addresses this issue. 

 

3.2 Empirical Studies on the Union Effects on Gender Wage Gap 

Some studies have explored the effect of unions on the gender wage gap based on a wage 

function by using an interaction of the union indicator and a female dummy variable, and 

the empirical results are mixed. For example, Doiron and Riddell (1994), Reily (1995), 

Aidt and Tzannatos (2002), Ma et al. (2016), and Liu et al. (2018) found that the union 

wage premium is greater for women than for men, which reduces the gender wage gap. 

Whereas Oberfichtner et al. (2020) reported that the effects of collective bargaining 

(sector- and firm-level unions and work councils) on the gender wage gap in Germany 

are insignificant. Schafer and Gottschall (2015) used a survey that included 24 European 

countries and found the effects of collective bargaining coverage, centralization of wage 

bargaining, and the level at which collective bargaining is insignificant in the gender wage 

gap. Casale and Posel (2010) also reported that the gender wage gap among union 

members was greater than among non-members in South Africa.  

To explore the channels of the effects of unions on the gender wage gap, the 

traditional Blinder-Oaxaca method (Blinder, 1973; Oaxaca, 1973) (hereinafter the B-O 

method) and the extension B-O decoding method were used.  

The traditional B-O method can explore the effects of two components: (1) 

unexplained components (e.g., discrimination against women) and (2) the explained 

component (e.g., educational attainment gap) on the gender wage gap. Macpherson 



 

 

(1993) decomposed the gender wage gap in the US and found that the explained 

component is the main factor generating the wage gap in union member groups. They 

also decomposed the change in unionism (union density rate) from 1973 to 1988 and 

found that the unexplained component was the main factor explaining the decline in 

unionism. Ma et al. (2016) found that differences in union wage premiums reduce the 

gender wage gap, whereas differences in union density widen the wage gap.  

However, the B-O method addresses unions as an exogenous variable in wage 

functions and cannot simultaneously examine the effects of the explained and 

unexplained components among union members and non-members. Doiron and Riddell 

(1994) developed a new decomposition method (D-R method) to investigate three 

components of the gender wage gap: (1) the unexplained component in the wage structure 

that is related to discrimination in the workplace (discrimination effect); (2) the explained 

component in the wage structure (endowment difference effect); and (3) the difference in 

participation in trade unions (unionism effect). The D-R decomposition method can also 

distinguish price and endowment effects among union members and non-members; thus, 

it can provide detailed evidence of union effects. Only two empirical studies have used 

the D-R method to investigate this issue. Duguest and Petit (2006) used the D-R method 

to investigate union effects on the gender wage gap in France. They find that all three 

components contribute to generating a gender wage gap for all workers; the endowment 

difference effect is the greatest (0.084), while the unionism effect (0.015) is the smallest. 

Ma et al. (2016) used data from the Chinese General Social Survey of 2006 and found 

that all three components contribute to generating the gender wage gap: the discrimination 

effect is greatest (78.698%), and the unionism effect (1.845%) is the smallest.  

As all previous studies used cross-sectional survey data and did not address the issue 

of heterogeneity, there might be bias in these results. Additionally, they do not consider 

the differences in the effects of unions between the public and private sectors. This study 

aims to fill these gaps in the literature. 

  

4. Methodology  

 



 

 

4.1 Data and Variable Setting 

This study used national longitudinal survey data from the China Family Panel Studies 

(CFPS) survey, which has been conducted by Peking University since 2010, and follow-

up surveys were conducted. We used the six waves of 2010, 2012, 2014, 2016, 2018, and 

2020 (CFPS of 2010–2020), which included all information (e.g., wages, union 

membership) in the analyses. The national baseline survey was officially launched in 25 

provinces, municipalities, and autonomous regions (the most representative regions were 

covered by the CFPS), in which 14,960 households were successfully interviewed. Within 

these households, 33,600 adults and 8,990 youths were interviewed in the first wave. 

The CFPS was used for two reasons. First, the CFPS data include an individual’s 

union membership status, wages, attributes (e.g., education, years of work experience, 

gender, ethnicity), and work information (e.g., occupation, industrial sector, public or 

private sector), which can be used in the empirical study. Second, the CFPS comprises 

longitudinal data, which can be used to address part of the endogeneity issue and provide 

more robust empirical evidence.  

The number of CFPS samples is 37,147 (2014), 36,892 (2016), 37,354 (2018), and 

28,590 (2020). Non-agricultural workers were also analyzed in this study. The People’s 

Republic of China Labor Law prescribes that the minimum working age in China is 16 

years, and the oldest mandatory retirement age in the public sector is 60 years3; 16 and 

60 years were considered the lower and upper age bounds, respectively. Samples from 

the agricultural industry sector, self-employed individuals, and those with abnormal and 

missing values were excluded.  

The key dependent variable was the logarithm of hourly wages. Based on the 

questions “How much did you earn in the past 12 months?” and “How long did you work 

per week in the past year?” Information on annual wages and weekly working hours was 

also obtained. Based on the questionnaire items in the CFPS, wages are considered to be 

composed of basic wages, bonuses, pecuniary fringe benefits, and allowances, excluding 

 
3 The mandatory retirement age in the public sector is 50 years for female workers, 55 years for female 

cadres, and 60 years for male workers and cadres. We also used samples of workers aged 16–50 years 
for a robustness check, and the results are approximately similar to those reported in this study. These 

results are available upon request. 



 

 

social insurance contributions. We calculate hourly wages based on work hours. To 

address the effect of inflation, wage levels were adjusted using the annual Consumer Price 

Index (CPI) published by the National Bureau of Statistics of China, with the CPI in 2010 

as the standard.  

Referring to previous studies, the individual attribute factors including education, 

years of work experience and its squared term, ethnicity (1=Han majority, 0=minority 

ethnic), urban household registration (hukou) (1=urban, 0=rural), marital status (1=have 

a spouse, 0=otherwise), health status (1=healthy, 0=otherwise), Communist Party of 

China (CPC) membership (1=CPC member, 0=non-CPC member), occupation (manager, 

technician, operator, clerk, other occupation), the industrial sector (manufacturing, traffic 

and information, retail trade, service, other industrial sectors), region (west, central and 

east), and year dummies (year dummy variables from 2010 to 2020) were used as control 

variables. The definitions and descriptive statistics of the variables are summarized in 

Appendix Table A1. 

 

4.2 Model 

First, we used a wage function to calculate the union membership wage premium. The 

ordinary least squares (OLS) method is expressed in Eq. (1): 

 

𝑙𝑛𝑊𝑖 = 𝑎 + 𝛽𝑈𝑈𝑖 + 𝛽𝐹𝐹𝑖 + 𝛽𝑈𝐹𝑈𝑖 ∗ 𝐹𝑖 + 𝛽𝑛𝐻 ∑ 𝐻𝑛
1 𝑖

+ 𝑢𝑖  (1) 

 

where subscript 𝑖 is an individual, 𝑈 is a union membership dummy, 𝐹 is a female 

dummy, 𝑈 × 𝐹  is an interaction term of union and female dummy variables, 𝐻 

represents the other factors (e.g., education, occupation) that may affect the wage levels, 

𝛽 indicates the coefficients of each factor, 𝛽𝑈𝐹 is the gender difference in the union wage 

premium when other factors are consistent, 𝑎 is a constant, and 𝑢 is an error term. 

We use the Heckman two-stage method to address sample selection bias (Heckman, 

1979) in Eq. (1). The first type of endogeneity is reverse causality (RC). For example, 

union participation may result from high union wage premiums. Subsequently, the lagged 

variable of the union membership dummy was used to address this issue. For example, 

union status in the prior survey year 𝑈𝑡−1 (e.g., union membership in 2014) was used to 



 

 

investigate its influence on wages in the current survey year (e.g., wages in 2016). The 

wage level in 2016 did not affect participation in trade unions in 2014. The LV model is 

expressed using Eq. (2): 

 

𝑙𝑛𝑊𝑖𝑡 = 𝑎 + 𝛽𝑈𝑈𝑖𝑡−1 + 𝛽𝐹𝐹𝑖𝑡 + 𝛽𝑈𝐹𝑈𝑖𝑡−1 ∗ 𝐹𝑖𝑡 + 𝛽𝑛𝐻 ∑ 𝐻𝑛
1 𝑖𝑡

+ 𝑢𝑖𝑡                  (2) 

 

The second concern is individual heterogeneity (Wooldridge, 2020). In Eqs. (1) and 

(2), 𝑢𝑖𝑡  includes individual-specific and time-invariant factors (𝑣𝑖 ) and idiosyncratic 

errors ( 𝜀𝑖𝑡 ). Individual heterogeneity may occur in the estimated results if 𝑣𝑖  is 

maintained. The RE model is used to address this problem4 and is expressed by Eq. (3): 

𝑙𝑛𝑊𝑖𝑡 = 𝑎 + 𝛽𝑈𝑈𝑖𝑡 + 𝛽𝐹𝐹𝑖𝑡 + 𝛽𝑈𝐹𝑈𝑖𝑡 ∗ 𝐹𝑖𝑡 + 𝛽𝑛𝐻 ∑ 𝐻𝑛
1 𝑖𝑡

+ 𝑣𝑖 + 𝜀𝑖𝑡 (3) 

The RE probit regression model was used to examine the gender gap in the chances 

of obtaining union membership: 

 

𝑃𝑟(𝑦∗ = 1) = (𝑏 + 𝛾𝑈𝑈𝑖𝑡+𝛾𝐹𝐹𝑖𝑡 + 𝛾𝑈𝐹𝑈𝑖𝑡 ∗ 𝐹𝑖𝑡 + 𝛾𝑀𝑀𝑖𝑡 > 0)  (4) 

 

where 𝑀 represents the other factors that may affect the probability of obtaining the 

union membership; 𝛾 indicates the coefficients of each factor; 𝑏 is a constant term; and 

𝛾𝐹 represents the gender gap in unionism when other factors are held constant. We also 

re-examined the male and female subsamples and compared the differences in the 

determinants of union membership between the two groups.  

Two decomposition models were used to investigate the effects of union membership 

on the gender wage gap. The first is the traditional B-O method. The Oaxaca-Ransom 

decomposition method (Oaxaca-Ransom, 1994) is used to address the index number issue 

 
4 When we used the FE model, the number of samples became small, and the time-invariant factors 

(e.g., years of education, gender, ethnicity) that are important variables for the generation of the gender 

wage gap dropped from the estimations. Therefore, we only report the results of the RE model in this 

study and used these results in the decomposition analyses. The results on the effect of trade unions 
from the FE model are approximately similar to those from the RE model. The results are available 

upon request. 



 

 

in the B-O method.5 This model is expressed by Eq. (5): 

 

 𝑙𝑛𝑊̅̅ ̅̅
𝑚̅ −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅

𝑓= 𝛽∗(𝑋̅𝑚 − 𝑋̅𝑓)+(𝛽∗ − 𝛽𝑓)𝑋̅𝑓+(𝛽𝑚 − 𝛽∗)𝑋̅𝑓          (5) 

 

where 𝛽∗ is a sex-neutral coefficient estimated based on wage functions using the entire 

sample, including women and men. 𝛽∗(𝑋̅𝑚 − 𝑋̅𝑓) expresses the endowment difference 

effect, (𝛽∗ − 𝛽𝑓 )𝑋̅𝑓  represents the gap caused by the too-low endowment return of 

women (known as “loss of women”), and (𝛽𝑚 − 𝛽∗)𝑋̅𝑓 represents the wage gap generated 

by the too-high endowment return of men (known as the “gain of men”). The sum of these 

two decomposition values represents the wage gap resulting from differences in the price 

effect, which relates to discrimination against women in the workplace.  

The second one is the D-R decomposition method (Doiron and Riddell, 1994) to 

further decompose the gender wage gap into three parts: (1) the A component 

[𝑝𝑓𝑢(𝑋̅𝑚𝑢 − 𝑋̅𝑓𝑢)𝛽𝑚𝑢 + (1 − 𝑝𝑓𝑢)(𝑋̅𝑚𝑛𝑢 − 𝑋̅𝑓𝑛)𝛽𝑚𝑛𝑢] is the gender gap in wage setting 

due to the explained component (e.g., education, years of work experience); (2) the B 

component [𝑝𝑓𝑢𝑋̅𝑚𝑢(𝛽𝑚𝑢 − 𝛽𝑓𝑢) + (1 − 𝑝𝑓𝑢)𝑋̅𝑚𝑛(𝛽𝑚𝑛𝑢 − 𝛽𝑓𝑛𝑢)] is the gender gap in 

wage setting due to the unexplained components. Component B is related to the wage-

setting mechanism, which is usually used as an indicator of discrimination against women 

in the workplace (Oaxaca, 1973; Blinder, 1973); and (3) Component C [ (𝑝𝑚𝑢 −

𝑝𝑓𝑢)(𝑙𝑛𝑊̅̅ ̅̅
𝑚̅𝑢 −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅

𝑚𝑛𝑢)] is the gender gap in unionism. The decomposition method is 

expressed as follows: 

 

𝑙𝑛𝑊̅̅ ̅̅
𝑚̅ −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅

𝑓=𝑝𝑓𝑢(𝑋̅𝑚𝑢 − 𝑋̅𝑓𝑢)𝛽𝑚𝑢 + (1 − 𝑝𝑓𝑢)(𝑋̅𝑚𝑛𝑢 − 𝑋̅𝑓𝑛)𝛽𝑚𝑛𝑢  

 +𝑝𝑓𝑢𝑋̅𝑚𝑢(𝛽𝑚𝑢 − 𝛽𝑓𝑢) + (1 − 𝑝𝑓𝑢)𝑋̅𝑚𝑛(𝛽𝑚𝑛𝑢 − 𝛽𝑓𝑛𝑢) 

+(𝑝𝑚𝑢 − 𝑝𝑓𝑢)(𝑙𝑛𝑊̅̅ ̅̅
𝑚̅𝑢 −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅

𝑚𝑛𝑢)  (6) 

 

where the subscript 𝑢 expresses union members, 𝑛𝑢 represents non-members, and 𝑝𝑓𝑢 

 
5 Neumark (1988) and Oaxaca and Ransom (1994) argue that the basic B-O method (Blinder, 1973, 
Oaxaca, 1973) has the “index number” problem (the estimated results may vary with the type of 

comparison group used). 



 

 

is the proportion of union members in the female group. 𝛽𝑚𝑢  and 𝛽𝑓𝑢  are obtained 

from the male and female union members’ wage functions, respectively; and 𝛽𝑚𝑢𝑛 and 

𝛽𝑓𝑢𝑛  are obtained from the wage functions of male and female non-members, 

respectively. 

Component C can be decomposed into two parts based on a counterpart calculation 

of the probability of obtaining union membership, as illustrated in Eq. (7): 

 

𝑝𝑓𝑢
∗ =

1

𝑁𝑓
∑ (𝑍𝑖𝑓𝛾𝑚)𝑁

𝑖     (7) 

 

where 𝑝𝑓𝑢
∗  is an imputed value of the proportion of women who would become union 

members if their individual attributes (𝑍𝑖𝑓) had the same effect as men (𝛾𝑚). Then, the C 

component can be decomposed as: 

 

(𝑝𝑚𝑢 − 𝑝𝑓𝑢)(𝑙𝑛𝑊̅̅ ̅̅
𝑚̅𝑢 −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅

𝑚𝑛𝑢)＝(𝑝𝑚𝑢 − 𝑝𝑓𝑢
∗ )( 𝑙𝑛𝑊̅̅ ̅̅

𝑚̅𝑢 −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅
𝑚𝑛𝑢) 

           +(𝑝𝑓𝑢
∗ − 𝑝𝑓𝑢)( 𝑙𝑛𝑊̅̅ ̅̅

𝑚̅𝑢 −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅
𝑚𝑛𝑢)  (8) 

 

Based on Eqs. (6) and (8), the union effect on the gender wage gap can be decomposed 

into four components:  

(1) [𝑝𝑓𝑢(𝑋̅𝑚𝑢 − 𝑋̅𝑓𝑢)𝛽𝑚𝑢 + (1 − 𝑝𝑓𝑢)(𝑋̅𝑚𝑛𝑢 − 𝑋̅𝑓𝑛)𝛽𝑚𝑛𝑢]  represents the gender 

gaps in wage setting due to explained components in union member group (A1: 

𝑝𝑓𝑢(𝑋̅𝑚𝑢 − 𝑋̅𝑓𝑢)𝛽𝑚𝑢) and non-member group (A2: (1 − 𝑝𝑓𝑢)(𝑋̅𝑚𝑛𝑢 − 𝑋̅𝑓𝑛)𝛽𝑚𝑛𝑢);  

(2) [𝑝𝑓𝑢𝑋̅𝑚𝑢(𝛽𝑚𝑢 − 𝛽𝑓𝑢) + (1 − 𝑝𝑓𝑢)𝑋̅𝑚𝑛(𝛽𝑚𝑛𝑢 − 𝛽𝑓𝑛𝑢)]  represents the gender 

gaps in wage setting due to unexplained components in union member groups (B1: 

𝑝𝑓𝑢𝑋̅𝑚𝑢(𝛽𝑚𝑢 − 𝛽𝑓𝑢)) and non-member groups (B2: (1 − 𝑝𝑓𝑢)𝑋̅𝑚𝑛(𝛽𝑚𝑛𝑢 − 𝛽𝑓𝑛𝑢));  

(3) [(𝑝𝑚𝑢 − 𝑝𝑓𝑢)(𝑙𝑛𝑊̅̅ ̅̅
𝑚̅𝑢 −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅

𝑚𝑛𝑢)] expresses the gender gap in unionism due to 

the explained components (C1). 

(4) (𝑝𝑓𝑢
∗ − 𝑝𝑓𝑢)( 𝑙𝑛𝑊̅̅ ̅̅

𝑚̅𝑢 −  𝑙𝑛𝑊̅̅ ̅̅ ̅̅
𝑚𝑛𝑢) represents the gender gap in unionism caused 

by an unexplained component (C2).  

 To compare the union effect on the gender wage gap between the public and private 

sectors, we also apply a decomposition analysis using public and private sector 

subsamples. 

 



 

 

5. Results of Descriptive Statistics 

 

5.1 Wage Distributions by Union Membership and Gender 

Figure 1 displays the logarithm of the wage distribution by union membership and gender. 

First, the average wage level in the union member group is higher than that in the non-

member group for both men (3.17 for union members, 2.47; non-members) and women 

(3.13 for union members, 2.14 for non-members), suggesting a positive union wage 

premium in China.  

Second, there is a gender wage gap between union members and non-members. The 

calculated logarithm means of wages indicates that the raw gender wage gap in the union 

member group (3.17 for men, 3.13 for women) is smaller than that in the non-union group 

(2.47 for men, 2.14 for women), indicating that unions may contribute to reducing the 

gender wage gap. However, it should be noted that these results did not control for other 

factors (e.g., education and occupation).  

[Figure 1 near here] 

 

5.2 Gender Gap in Individual Attributes Among Union Members and Non-members  

Table 1 summarizes the descriptive statistics of the variables by gender and union 

member/non-member. We calculated the gender gaps in the mean values of these 

variables and conducted the t-test for union members and non-members separately. 

[Table 1 near here] 

 

The results of the t-test indicate that the gender gaps in the mean values of the 

variables are significant in both union members and non-members, while the gender gaps 

differ among union members and non-members. For example, the gender gap in years of 

schooling is larger for the union members (1.10 years) than that for non-members (0.38 

years); the gender gap in the proportion of occupying the technician job is larger for the 

union members (-19%) than for the non-members (-8%), while the gender gap in the 

proportion of CPC membership is smaller for union members (10%) than for non-

members (29%). The results suggest that gender gaps in individual attributes may affect 



 

 

opportunities to obtain union membership and the gender wage gap in the workplace. 

These variables were controlled for in the analyses. 

 

5.3 Gender Gap In the Union Density Rate 

Table 2 presents the gender gap in the union density rate in China from 2010 to 2020. We 

used the proportion of union members to indicate the union density rate in each year and 

group.  

[Table 2 near here] 

 

First, in general, the union density rate was greater for men (11.03%) than for women 

(9.48%) in the period of 2010–2020 and most years. The gender gap remained in the 

union density rate from 2010 to 2020.  

Second, the union density rate differs between the public and private sectors. The 

union density rate in the public sector (29.91%) was greater than that in the private sector 

(4.65%) from 2010 to 2020, suggesting that unionism was considerably different between 

the two sectors during the same period.  

Third, the gender gap in union density rate differs between the public and private 

sectors. The gender gap in the public sector (2.70%) was greater than that in the private 

sector (0.71%) from 2010 to 2020.  

We assume that the gender gap in the union density rate may affect the gender wage 

gap. In the following section, we explore the effect of the gender gap in unionism on the 

gender wage gap using the D-R decomposition method.  

 

6. Econometric Analysis Results 

 

6.1 Gender Gap in Union Wage Premium 

Table 3 presents the basic results for the wage functions based on the RE model. The 

interaction term of the union and women dummy variable is used to investigate the gender 

gap in the union wage premium. We performed estimations for the total samples (Column 



 

 

1), the public sector (Column 2), and the private sector (Column 3). 

[Table 3 near here] 

 

First, union wage premiums remain, ranging from 6.4–15.0% (13.5% for the total, 

6.4% for the public sector, and 15.0% for the private sector). This result is consistent with 

the literature on developed countries, including China. For example, Lewis (1990) 

reported that the union wage premiums in the US range from 10.0–25.0%, and 

Blanchflower and Bryson (2010) found that the union wage premiums in the UK ranged 

from 8.26–13.38%. Booth et al. (2022) reported that rural-urban migrants’ union wage 

premiums in China ranged from 4.8–14.0%, while Ma et al. (2016) demonstrated that the 

union wage premium in China ranged from 7.2–23.1%. 

Second, a gender wage gap remains, ranging from 11.0–27.3% (19.6% for the total, 

11.0% for the public sector, and 27.3% for the private sector). Compared with the 

literature on China, the estimated results are similar to the result (13.2–25.7%) of Lee and 

Wei (2017), while smaller than (around 38%) those of Guo et al. (2021). This is greater 

than that in developed countries. For example, the estimated gender wage gap is 12.11–

13.62% in the US (Meara et al., 2020) and 4.2–19.7% in Sweden (Magnusson and Nermo, 

2017). The international comparison indicated that, although in the planned economy 

period, the gender wage gap was smaller due to the enforcement of implementing the 

Chinese government’s equal employment policies (Gustaffson and Li, 2000; Ma, 2021), 

with progressive market-oriented reform, the gender wage gap widened in China, 

becoming greater than that in developed countries in the 2000s.  

Third, for the entire sample, the union wage premium is greater for women than for 

men for the total sample. The results in Column 1 indicate that the union wage premium 

for women is greater by 7.7% compared to that for men. These results are consistent with 

those reported by Mao et al. (2016). The proportion of the low-wage group among women 

is greater than that among men (Li and Ma, 2015), and the union effect on wage rise is 

greater for the low-wage group than for the high-wage group (Card, 1996); therefore, the 

union wage premium for women is greater than that of men. However, although the 

gender gap in the union wage premium has a positive value for the total sample, it is 



 

 

insignificant for both the public and private sectors.  

Fourth, the union wage premium, gender wage gap, and the gender gap in the union 

wage premium differ between the public and private sectors (see Columns 2 and 3). All 

these are greater in the private sector than in the public sector. For example, the coefficient 

of the union dummy (union wage premium) is 0.092 and significant at 5% for the private 

sector, while it is insignificant for the public sector.  

Robustness checks were also performed, and the results are presented in Table 4. We 

used six methods. First, we used the OLS method used in the existing studies. Second, 

we used the Heckman two-step method to address the sample selection bias. Third, we 

used the LV model to address the reverse causality issue. Fourth, we replaced the sample 

aged 16–60 with those aged 16–50. Fifth, we replaced the dependent variable of the 

hourly wage with the weekly wage. Lastly, considering that parents’ backgrounds may 

affect their adult children’s wage levels, we added mothers’ and fathers’ education to the 

control variables.  

[Table 4 near here] 

 

The results of the six steps confirm the findings in Table 3. For example, the results 

in Column 1 indicate that the union wage premium ranges from 11.7–19.2%, the gender 

wage gap ranges from 12.7–24.5%, and the gender gap in the union wage premium ranges 

from 7.4–12.7% points when the other factors are consistent. The results in Columns 2 

and 3 also indicate that the union wage premium, gender wage gap, and gender gap in the 

union wage premium in the private sector are greater than those in the public sector.  

 

6.2 Gender Gap in the Probability of Obtaining Union Membership 

Table 5 presents the probability of obtaining union membership based on the RE model. 

The results demonstrate that the coefficients of the women dummy variables are negative 

for the total sample and the public and private sectors, while all are insignificant. The 

results indicate that when controlling for other factors, including workers’ human capital 

and work-related factors (e.g., occupation, industry sector, and workplace ownership 

type), the gender difference in the chance of obtaining union membership was small.  



 

 

[Table 5 near here] 

 

We also used two methods to conduct robustness checks: (1) to replace the samples 

aged 16–60 with those aged 16–50 and (2) to add the mother and father’s education 

variables as control variables. The results are summarized in Table 6 and confirm the 

findings. 

[Table 6 near here] 

 

6.3 Decomposition Results of the Gender Wage Gap Based on the O-R Method 

Table 7 presents the decomposition results based on the O-R method. First, regarding the 

total effects of the unexplained and explained components, the influence on the formation 

of the gender wage gap is greater for the unexplained component than that for the 

explained component in both public and private sectors. The unexplained component 

widens the gender wage gap, while the explained effect reduces the wage gap in both 

sectors, suggesting that discrimination against women is the main component of the 

formation of the gender wage gap in China.  

[Table 7 near here] 

  

 Second, in terms of the union effect, its contribution rate in the unexplained 

component is -1.2% for the total samples, -18.5% for the public sector, and 0.1% for the 

private sector, indicating that the gender gap in union wage premium reduces the wage 

gap in the public sector, while it widens the wage gap in the private sector; as a result, it 

slightly reduces the overall gender wage gap.  

The contribution rate of unions in the explained component is 0.7% for the total 

sample, 1.3% for the public sector, and 0.2% for the private sector. This suggests that the 

gender gap in union density widens the wage gap in both the public and private sectors, 

and its effect in the public sector is greater than that in the private sector. This may be 

because the union density rate is lower among women and men, and the gender difference 

in union density in the private sector is smaller than in the public sector (see Table 2).  

 



 

 

6.4 Decomposition Results of the Gender Wage Gap Based on the D-R Method 

The decomposition results based on the D-R method are summarized in Table 8.  

[Table 8 near here] 

 

First, regarding the three main components (A, B, C), based on the results of Column 

1 (total samples), the total contribution rate of component A is a negative value (-53.1%), 

while those of components B and C are positive values (148.8% for B, 4.8% for C). The 

results indicate that the unexplained components of wage setting (B) and unionism (C) 

widen the gender wage gap, whereas the explained component of wage setting (A) 

reduces it.  

Second, in terms of each factor, (1) in component A, the contribution rate is a negative 

value for both union (A1) or non-union (A2) groups, and it is greater for the non-union 

member group (-45.0%) than the union group (-8.1%), suggesting that the gender gap in 

endowment (e.g., the years of schooling is longer for women than for men, the years of 

work experience is longer for men than for women, see Table 2), is likely to reduce the 

gender wage gap and its effect on non-members is greater than for union members. 

(2) In terms of the B component, the contribution rate is a positive value for both 

union members (B1) and non-members (B2), and it is greater for non-members (136.3%) 

than for union members(12.5%). The results suggest that the discrimination against 

women widens the gender wage gap between union members and non-members, and its 

effect on the non-members is greater than on union members. 

(3) Regarding component C, both the unexplained component (C2) and the explained 

component (C1) had positive values (5.5%), whereas the value of C1 (3.8%) was higher 

than that of C2 (0.6%). These results suggest that discrimination against women and the 

gender gap in endowment may result in a gender gap in the opportunity to obtain union 

membership, which widens the gender wage gap; the effect of the gender gap in the 

endowment effect is greater than that of the discrimination effect.  

(4) In comparing the magnitude of the contribution rate of each factor, the 

unexplained component in non-members (B2) is greatest (136.3%), suggesting that 

discrimination against women among non-members is the main factor generating the 



 

 

gender wage gap in China.  

Third, comparing the public sector with the private sector (Columns 1 and 2), (1) the 

total contribution rate of component A is negative in both sectors, and the value in the 

public sector is greater than that in the private sector, suggesting that the explained 

components in wage-setting reduce the gender wage gap in both sectors, and its effect in 

the public sector is greater than that in the private sector. The total contribution rate of 

component B is positive in both sectors, and the value is greater for the public sector than 

for the private sector. This suggests that discrimination against women in the workplace 

widens the gender wage gap in both sectors, and the effect in the public sector is greater 

than that in the private sector. The direction of influence of component C differs between 

the two sectors: it has a negative value for the public sector and a positive value for the 

private sector, indicating that unionism reduces the gender wage gap in the public sector 

and widens the wage gap in the private sector. (2) To compare the magnitude of the 

contribution rate of each factor, the unexplained component in non-union group (B2) is 

greatest for both the public and private sectors, while the value is greater for the public 

sector (408.4%) than that for the private sector (169.6%), suggesting that discrimination 

against women in the non-union group is the main factor generating the gender wage gap 

in both sectors, and the effect is greater for the public sector.  

 

7. Conclusion 

 

This study explored the effects of unions on the gender wage gap in China. It is the first 

to decompose the gender wage gap into three components (wage structure, endowment, 

and unionism) using six waves of national longitudinal survey data from the CFPS from 

2010 to 2020. It also compared the differences in the effects of the three components 

between the public and private sectors, which have not been examined in existing studies.  

The following three conclusions were drawn. First, there is a union wage premium 

ranging from 6.4–15.0%, and it is greater for women than for men and greater in the 

public sector than in the private sector. Second, the gender gap in the probability of 

obtaining union membership is insignificant in both the public and private sectors. Third, 



 

 

the decomposition results indicate that discrimination against women in the wage setting 

among non-union members is the main factor generating the gender wage gap and that 

the effect in the public sector is greater than in the private sector. The gender gap in 

unionism reduces the gender wage gap in the public sector while widening the wage gap 

in the private sector, suggesting that discrimination against women for the opportunity to 

obtain union membership in the private sector widens the overall gender wage gap in 

China. 

Our findings have several practical implications for future research. First, the gender 

gap in union wage premiums among non-members considerably affects the overall gender 

wage gap. This may be because discrimination against women in wage settings among 

non-members is much more severe than discrimination against union members. These 

results are consistent with economic theories that state that unions mainly benefit union 

members and promote employment equality in the workplace, which may reduce 

discrimination against women among union members. Second, the empirical results 

indicated that the gender gap in union density widened the gender wage gap in the private 

sector. Therefore, to reduce the gender wage gap, the Chinese government should 

implement equal employment policies in the private sector, and the specific policy of 

expanding women’s union membership in the private sector is also expected to reduce 

the gender wage gap.  

Finally, this study has some limitations. We used a selection bias adjustment and LV 

and RE models to address some of the endogeneity issues in examining union wage 

premiums. However, further research is required on the causal relationship between 

unions and the gender wage gap. Moreover, unions also have spillover and threat effects 

on non-union members (Farber et al., 2021), and self-selection in unionism causes a 

sorting effect (Robinson, 1989a, 1989b). Research on these effects presents a new 

challenge in the future.  

Despite these limitations, the current study, which took full advantage of national 

longitudinal data, provides insights into the union effects on the gender wage gap in China, 

an emerging market country with the largest number of male and female workers 

worldwide. It also provides new empirical evidence on the union effect on the gender 



 

 

wage gap between the public and private sectors.  
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Table 1 Gender Gap in Individual Attirbutes among Union Members and Non-members  

 

  

             

(1)Union 

members 

               (2)Non-members   

  Men Women G1=M-F 
t-

test 
  Men Women G2=M-F t-test 

Education 12.81 13.91 -1.10 ***   10.48 10.85 -0.38 *** 

Experience 26.09 21.46 4.63 ***   23.14 20.78 2.36 *** 

Han ethnicity 0.97 0.97 0.00     0.96 0.95 0.01 ** 

Health 0.28 0.24 0.04 ***   0.48 0.41 0.07 *** 

Urban 0.95 0.97 -0.02     0.46 0.77 -0.31 *** 

Married 0.88 0.85 0.03 ***   0.42 0.76 -0.34 *** 

Party 0.31 0.21 0.10 ***   0.38 0.09 0.29 *** 

Occupation                   

   Manager 0.10 0.07 0.03 ***   0.09 0.05 0.04 *** 

   Technician 0.18 0.37 -0.19 ***   0.12 0.20 -0.08 *** 

   Clerk 0.20 0.20 0.00     0.13 0.13 0.00   

   Operator 0.38 0.15 0.23 ***   0.45 0.23 0.22 *** 

   Other occupations 0.13 0.21 -0.08 ***   0.20 0.40 -0.20 *** 

Industrrial sector                   

   Manufacture 0.38 0.30 0.08 ***   0.37 0.31 0.06 *** 

   Traffic and 

information 
0.08 0.04 0.04 ***   0.11 0.04 0.07 *** 

   Retail 0.05 0.12 -0.07 ***   0.10 0.23 -0.12 *** 

   Service 0.25 0.39 -0.14 ***   0.20 0.29 -0.09 *** 

   Other industries 0.24 0.15 0.09 ***   0.22 0.13 0.09 *** 

Public sector 0.72 0.69 0.03     0.34 0.32 0.02 *** 

Region                   



 

 

   East 0.52 0.51 0.01     0.54 0.57 -0.03 *** 

   Central 0.33 0.33 0.00     0.31 0.30 0.01 * 

   West 0.15 0.15 0.00     0.15 0.14 0.01 * 

Obs. 1,429  889        7,248  5,053  14,619    

 

Notes: *** p<0.01; * p<0.1. 

Source: Calculated based on the data from CFPS of 2010–2020. 



 

 

 

Figure 1. Kernel Density of Wage By Union Membership and By Gender 

Source: Calculated based on the data from CFPS of 2010–2020. 
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Table 2. Gender Gaps in Union Density Rate 

                                                             Unit: % 

  Total(M+F) Men Wemen Gap=M-F   

(1) Total (Pub.+Pri.)           

2010 6.77 7.13 6.21 0.92   

2012 7.77 6.00 6.68 -0.67   

2014 5.97 6.00 5.91 0.10   

2016 13.46 14.22 12.29 1.93   

2018 11.57 14.17 11.78 2.40   

2020 13.58 15.30 13.08 2.22   

2010-2020 10.04 11.03 9.48 1.55   

(2) Public            

2010 13.94 14.29 13.36 0.92   

2012 25.06 24.60 25.86 -1.26   

2014 17.54 17.41 17.77 -0.36   

2016 40.89 44.49 35.59 8.90   

2018 38.65 44.46 37.56 6.90   

2020 45.19 47.95 44.43 3.52   

2010-2020 29.91 31.49 28.79 2.70   

(3) Private           

2010 3.63 3.84 3.30 0.54   

2012 3.84 4.40 3.18 1.21   

2014 2.83 2.82 2.83 -0.01   

2016 5.70 5.82 5.51 0.31   

2018 5.37 6.68 5.51 1.17   

2020 6.11 7.02 5.80 1.22   

2010-2020 4.65 5.13 4.42 0.71   

Notes: Union density rate is the proprotion of union members among total samples in each group. 

Source: Calculated based on the data from CFPS of 2010–2020. 

 

 



 

 

Table 3. Gender Gaps in Union Wage Premium  

 

  (1)Total         (2) Public     (3)Private     

   Coef.   z    Coef.   z    Coef.   z 

Union 0.057 ** 2.56   0.037   1.41   0.092 ** 2.12 

Female -0.273 *** -16.25   -0.136 *** -4.93   -0.332 *** -16.19 

Union×Female 0.077 ** 2.26   0.027   0.66   0.058   0.90 

No. of sample 14,619        5,801        8,818      

No. of group 8,269        2,943        5,724      

R-sq.                            

  Within  0.151       0.184       0.107     

  Between 0.213       0.227       0.205     

  Overall 0.229       0.235       0.215     

Log likelihood  (Prob>chi2)                       

BP test (Prob > chibar2) 1064.04 (p=0.000)    574.2 (p=0.000)   393.52 (p=0.000) 

Notes: *** p<0.01; ** p<0.05; Union × Female is the interaction term od union and female dummies; 

Control variables including years of schooling, years of work experience and squared term, health 

status, ethnicity, urban hukou, married, CPC membership, occupation, industrial sector, region, and 

year dummies are controlled in three models; the public sector dummy is added in Model1; the results 

are not expressed in the table and available on request. All standard errors are adjusted as cluster-

robust standard error clustering on the individual levels. 

Source: Calculated based on the data from CFPS of 2014–2020. 

 

 

 

 

 

 



 

 

Table 4. Robustness Checks on Gender Gaps in Union Wage Premium 

  

    (1)Total       (2) Public     

  

(3)Private 

    

   Coef.   z    Coef.   z    Coef.   z 

(1) OLS                        

   Union 0.065 *** 3.03   0.065 ** 2.50   0.085 ** 2.08 

   Female -0.271 *** -18.48   -0.133 *** -5.6   -0.334 *** -18.1 

   Union×Female 0.127 *** 3.91   0.043   1.06   0.107 * 1.79 

(1) Heckman two stage                       

   Union 0.061 *** 2.69   0.048 * 1.76   0.096 ** 2.23 

   Female -0.246 *** -10.98   -0.199 *** -5.5   -0.229 *** -7.60 

   Union×Female 0.119 *** 3.43   0.068   1.57   0.062   0.99 

   Correction term -0.275 * -1.79   0.778 ** 2.26   -1.102 *** -4.44 

(2) LVt-1 method                       

   Union 0.073 *** 2.60   0.123 *** 3.70   0.033   0.62 

   Female -0.260 *** -12.81   -0.126 *** -3.98   -0.336 *** -12.80 

   Union×Female 0.081 * 1.95   -0.008   -0.1   0.106   1.37 

(3) Replace to samples aged 16-50 (RE)                   

   Union 0.033   1.24   -0.008   -0.27   0.114 ** 2.19 

   Female -0.289 *** -16.24   -0.156 *** -5.19   -0.344 *** -16.03 

   Union×Female 0.108 *** 2.92   0.078 * 1.78   0.023   0.33 

(4) Using monthly wage (RE)                     

   Union 0.054 *** 2.98   0.053 ** 2.39   0.061 * 1.87 

   Female -0.311 *** -23.67   -0.226 *** -10.11   -0.347 *** -21.87 

   Union×Female 0.066 *** 2.61   0.041   1.35   0.051   1.09 

(5) Add parent's education variables (RE)                   

   Union 0.043 * 1.83   0.025   0.90   0.075 * 1.69 

   Female -0.278 *** -15.45   -0.141 *** -4.77   -0.333 *** -15.26 



 

 

   Union×Female 0.074 ** 2.07   0.032   0.75   0.038   0.57 

Notes: *** p<0.01; ** p<0.05; * p<0.1; Union × Female is the interaction term od union and female 

dummies; Control variables including years of schooling, years of work experience and squared term, 

health status, ethnicity, urban hukou, married, CPC membership, occupation, industrial sector, region, 

and year dummies are controlled in three models; the public sector dummy is added in Model1; the 

results are not expressed in the table and available on request. All standard errors are adjusted as 

cluster-robust standard error clustering on the individual levels. 

Source: Calculated based on the data from CFPS of 2010–2020. 



 

 

Table 5. Gender Gaps in the Probability of Obtaining Union Membership 

 

   (1)Total         (2) Public         (3)Private   

   Coef.   z    Coef.   z    Coef.   z 

Female -0.066   -1.07   -0.064   -0.68   -0.038   -0.43 

Control variabels Yes       Yes       Yes     

No. of obs. 29,356        8,512        20,844      

No. of group 12,092        3,570        9,488      

R-sq.                            

  Within  0.195       0.195       0.195     

  Between 0.243       0.243       0.243     

  Overall 0.238       0.238       0.238     

Log likelihood  

(Prob>chi2) 

-7429.60 (p=0.000)   -3673.31 (p=0.000)   -3372.19 (p=0.000) 

Notes: *** p<0.01; ** p<0.05; * p<0.1. The RE probit model is used in this study. Control variables 

including years of schooling, years of work experience and squared term, health status, ethnicity, urban 

hukou, married, CPC membership, occupation, industrial sector, region, and year dummies are 

controlled in three models; the public sector dummy is added in Model1; the results are not expressed 

in the table and available on request. All standard errors are adjusted as cluster-robust standard error 

clustering on the individual levels. 

Source: Calculated based on the data from CFPS of 2010–2020. 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Table 6. Robustness Chekcs on Gender Gap in the Probability of Obtaining Union 

Membership 

 

  (1)Total         (2) Public         (3)Private   

   Coef.   z    Coef.   z    Coef.   z 

(1) Replace to samples aged 16-50 (RE)                     

Female 0.009   0.12   0.033   0.32   0.001   0.01 

Control variabels Yes       Yes       Yes     

No. of obs. 24,108        8,512        17,457      

No. of group 10,258        3,570        8,100      

Log likelihood  

(Prob>chi2) 

-5791.76 (p=0.000)   -2859.90 (p=0.000)   -2639.91 (p=0.000) 

(2) Replace parent's job to their education (RE)                 

Female -0.036   -0.50   0.002   0.02   -0.025   -0.25 

Control variabels Yes       Yes       Yes     

No. of obs. 22,507        6,314        16,193      

No. of group 9,210        2,627        7,310      

Log likelihood  

(Prob>chi2) 

-5394.26(p=0.000)   -2678.35 (p=0.000)   -2452.23 (p=0.000) 

Notes: The RE probit model is used in this study. Control variables including years of schooling, years 

of work experience and squared term, health status, ethnicity, urban hukou, married, CPC membership, 

occupation, industrial sector, region, and year dummies are controlled in three models; the public 

sector dummy is added in Model1; the results are not expressed in the table and available on request. 

All standard errors are adjusted as cluster-robust standard error clustering on the individual levels. 

Source: Calculated based on the data from CFPS of 2010–2020. 

 

 

 

 

 

 

 

 



 

 

Table 7. Decomposition Results of Gender Wage Gap Based on the O-R Method 

        (1) Total          (2) Public    (3) Private   

  Exlplained Unexplained   Exlplained Unexplained   Exlplained Unexplained 

Wage gap 

(value) 
-0.018 0.222   -0.050 0.108   -0.0002 0.2858 

Contribution 

rate (%) 
                

Total -8.6% 108.6%   -86.7% 186.7%   -0.1% 100.1% 

Union 0.7% -1.2%   1.3% -18.5%   0.2% 0.1% 

Education -10.3% -29.1%   -105.4% -21.5%   -4.1% -28.9% 

Exp. 0.5% 25.7%   53.1% -61.5%   -1.7% 36.2% 

Health 1.0% 4.7%   1.2% 11.7%   1.2% 4.7% 

Ethnicity 0.2% -48.6%   0.9% -509.9%   0.2% 4.7% 

Urban -1.7% -31.8%   -4.0% 78.0%   -0.9% -31.1% 

Married -0.2% 21.2%   -4.1% 88.5%   0.0% 17.8% 

Party 3.6% -4.5%   19.6% -34.0%   0.9% -1.0% 

Occupation 5.3% -63.8%   -6.4% -269.8%   8.1% -37.5% 

Inductry 7.0% 6.5%   -10.9% 15.5%   10.0% 2.3% 

Public sector 0.3% -23.4%         -2.9% 12.4% 

Region -2.8% 14.9%   2.6% 13.4%       

Year -12.2% 1.6%   -34.6% 41.3%   -11.0% -4.4% 

Constants 0.0% 236.4%   0.0% 853.5%   0.0% 124.7% 

Notes: Oaxaca-Ransom (1994) decomposition method is used.  

Source: Calculated based on the data from CFPS of 2010–2020. 

 

 

 

 

 

 

 



 

 

Table 8. Decomposition Results of Gender Wage GapBased on the D-R Method 

 

  (1) Total     (2) Public   (3) Private   

  Value Percenatge   Value Percenatge   Value Percenatge   

Total gender wage gap 0.204 100%   0.058 100%   0.286 100%   

A: Explained  -0.108 -53.1%   -0.108 -186.8%   -0.243 -85.1%   

    A1: Union  -0.017 -8.1%   -0.030 -52.1%   -0.005 -1.8%   

    A2: Non-union  -0.092 -45.0%   -0.078 -134.7%   -0.238 -83.3%   

B: Unexplained  0.303 148.8%   0.270 464.9%   0.526 183.9%   

    B1: Union  0.026 12.5%   0.033 56.5%   0.041 14.3%   

    B2: Non-union 0.278 136.3%   0.237 408.4%   0.485 169.6%   

C: Union membership 0.009 4.4%   0.103 -178.1%   0.003 1.2%   

    C1: Explained  0.008 3.8%   -0.005 -8.7%   0.003 1.2%   

    C2: Unexplained 0.001 0.6%   -0.098 -169.4%   0.000 0.0%   

Notes: Doiron and Riddell (1994) decomposition method is used.  

Source: Calculated based on the data from CFPS of 2010–2020. 

 



 

 

Appendix Table A1. Defination and Descriptive Statistics of Variables (Total Samples) 

 

  Definitions Mean SD Min Max 

Union  1=trade union member, 0=non-member 0.159 0.365 0 1 

logarithm of hourly 

wage 
Calculated based on total wage and work hours 2.283 0.841 -2.303 8.041 

Education Years of schooling 11.086 4.072 0 22 

Experience Years of experience=age-6-years of schooling 22.340 11.853 0 54 

Gender 1=female workers, 0=male workers 0.406 0.491 0 1 

Ethnicity 1=Han majority, 0=ethnic minorities 0.959 0.198 0 1 

Health 1=health status is very good or good, 0=otherwise 0.427 0.495 0 1 

Urban 1=urban hukou, 0=rural hukou 0.769 0.421 0 1 

Married 1=having a spouse,0=otherwise 0.778 0.416 0 1 

Party 
1= a member of Communist Party of China,0=non-CPC 

member 
0.166 0.372 0 1 

Occupation           

   Manager 1=manager,0=otherwise 0.077 0.267 0 1 

   Technician 1=technician,0=otherwise 0.171 0.376 0 1 



 

 

   Clerk 1=clerk,0=otherwise 0.143 0.350 0 1 

   Operator 1=operator,0=otherwise 0.346 0.476 0 1 

   Other occupations 1=other occupation,0=otherwise 0.263 0.440 0 1 

Industry sector    1.000       

   Manufacture 1=manufactural industry sector,0=otherwise 0.343 0.475 0 1 

   Traffic and 

information 
1=traffic and informationindustry sector,0=otherwise 0.080 0.271 0 1 

   Retail trade 1=retail industry sector,0=otherwise 0.139 0.346 0 1 

   Service 1=service industry sector,0=otherwise 0.250 0.433 0 1 

   Other industries 1=otherindustry sector,0=otherwise 0.188 0.390 0 1 

Public sector 1=working in the public sector, 0=working in the private sector 0.397 0.489 0 1 

Region           

  East 1=eastern regions, 0=otherwise 0.550 0.498 0 1 

  Central 1=central regions, 0=otherwise 0.305 0.460 0 1 

  West 1=western regions, 0=otherwise 0.146 0.353 0 1 

Year           

  y2010 1=2010 survey year, 0=otherwise 0.161 0.367 0 1 

  y2012 1=2012 survey year, 0=otherwise 0.169 0.375 0 1 

  y2014 1=2014 survey year, 0=otherwise 0.178 0.382 0 1 



 

 

  y2016 1=2016 survey year, 0=otherwise 0.176 0.381 0 1 

  y2018 1=2018 survey year, 0=otherwise 0.179 0.383 0 1 

  y2020 1=2020 survey year, 0=otherwise 0.137 0.344 0 1 

Observations 14619         

Source: Calculated based on the data from CFPS of 2010–2020. 

 

 




