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Abstract

By using the Propensity Score Matching model, this study proves the existence of an

Internet premium effect. After other factors are controlled, it is found that the average

wage income of Internet users is 1.38 times that of non-users. At the same time, there

are significant gender differences in the premium effect of the Internet on wages:

Women’s Internet wage premium is 90.6% that of men. Furthermore, it is found that

the Internet premium effect on wages is highly related to users’ online behaviors.

Compared with female users, male users are more inclined to use Internet resources

to acquire knowledge and human capital; among female users, those with a greater

conception of gender equality are more inclined to use the Internet for learning and

accumulation of human capital. Using the framework of previous research on gender

inequality in cyberspace, this study focuses on how gender perception influences

Internet users’ preferences and ways of using the Internet, which is an important

cause and mechanism of reproduction of gender inequality in cyberspace.
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Introduction

The 21st century is the age of digital information based on the Internet. With the
continuous advancement of information technology, the Internet has changed
people’s productivity and lifestyles to a large extent. On the one hand, the
Internet makes communication more convenient; on the other hand, the Internet
also provides people with more resources and opportunities (Golder and Macy,
2014). Levy and Murnane (1996) point out that there is a strong positive correl-
ation between a worker’s ability level and the complementary effect of technology.
The extra income that can be obtained by quickly adapting to new technologies is
called the ‘premium effect’ of the Internet on wages (Krueger, 1993).

With the vigorous development of the Internet in China, the digital divide
between male and female Internet users is also narrowing year by year. In the
1990s, the ratio of Chinese male Internet users to female users was 5.6:1,
and female users only accounted for about 15.1% of the total. By July 2000, the
proportion of female Internet users had risen to 25.3%. By June 2015, the ratio
was 55.1: 44.9.1 Seemingly, the sex ratio of Internet users is decreasing, but will the
Internet bring the same benefits to both male and female users? How does the
use of the Internet affect gender differences in income distribution?

Based on the Chinese Woman’s Status Survey data (the third phase), this study
mainly discusses the following issues: first, whether there is a significant gender
difference in the wage premium effect of the Internet; and second, if there is, what
are the causes of the difference?

Literature review

The premium effect of the Internet on wages

The wage premium effect of using the Internet is reflected both directly and indir-
ectly. Directly, using the Internet reduces the cost of information processing,
improves work efficiency, and consequently increases income (Levy and
Murnane, 1996; Mossberger et al., 2008). By studying the relationship between
supply and demand of workers at different educational levels in 1940–1996, Katz
and his colleagues found that the rapid escalation of technology drastically
expanded the demand for workers who could use the Internet, and pushed up
their wage growth (Autor et al., 1998). Indirectly, Internet technology has
made massive resources rapidly available to users and, with the accompanying
increase in human capital accumulation, has led to wage growth (DiMaggio
et al., 2004). Researchers have found that by learning from the Internet
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(Spooner and Rainie, 2000), searching for jobs with the help of the Internet
(DiMaggio and Hargittai, 2001), and consulting the Internet concerning medical
issues (Pandey et al., 2003), people can improve their personal capabilities and
therefore stand out in the labor market.

From Australian survey data, it was found that the Internet can generate a wage
premium of 12–14% (Miller and Mulvey, 1997). In 2001, the premium rate for
American workers who use the Internet was around 10% (Lee and Kim, 2004).
A CFPS2010-based study also found an Internet wage premium effect on Chinese
workers (Liu and Jin, 2015).

However, does the Internet wage premium have the same effect on different
genders? This depends mainly on two factors: first, whether males and females
have equal access to the Internet; and second, whether the Internet wage premium
has the same effect on male and female Internet users.

The influence of Internet use on gender equality

Although few studies have focused on gender differences in the wage premium
effect of the Internet, many in-depth studies have looked at the influence of the
Internet on gender equality.

Equal Internet access for males and females. Some researchers have argued that gender
inequality in social resources and education leads to easier access to the Internet for
males than for females (Warschauer, 2003). Norris’s (2001) study in the United
States and European countries found that Internet users are generally from the
advantaged groups in a society: whites, highly educated people, and males.
A transnational follow-up study by Ono and Zavodny (2004, 2007) found that
males use the Internet more frequently than females do, at home, at work, or in
public areas such as libraries. Some domestic studies also found the same trend
(Liu, 2001; Zhou, 2005).

However, some researchers have taken a more positive attitude. They believed
that although at the beginning the Internet was dominated by advantaged classes,
with the development of information technology, it would be popularized from the
top down. In showing how structural inequality would be resolved over the course
of the development of science and technology, Blau stated that although its earliest
users might be the uppermost classes of society, such as highly educated white men,
as technology became more popular, other segments of the middle and upper
classes, such as well-educated black males or white females, would begin to benefit
as they started using the new technologies, step by step. The application of science
and technology throughout the entire society would ultimately be achieved by this
step-by-step progression (Blau, 1977). Leigh and Atkinson (2001) argued that the
different uses of the Internet among different groups of people were due to the fact
that the popularization of the Internet itself follows an S-type curve: the gaps
between groups existed simply because they were located on different sections of
the curve; equality would be achieved eventually, including equality between men
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and women. Leigh and Atkinson seem to be correct: more recent studies in Europe
and the United States have found that a balance between female and male Internet
users is being reached (Norris, 2001).

The Internet wage premium effects on females and males. Although the Internet provides
users with a wealth of information and resources, this does not mean that the wage
premium effects of the Internet are the same for female and male users. The fol-
lowing issues must be considered (DiMaggio et al., 2004).

First, gender differences in socioeconomic status affect the relative efficiencies of
Internet use for women and men. Social and economic status and the amount of
resources affect not only people’s access to the Internet, but also their Internet
skills.2 In a survey of US netizens, in terms of online skills, male users scored
significantly higher than female users (Wasserman and Richmond-Abbott, 2005).
Male users can get the information they need on the Internet more quickly and
efficiently (Hargittai and Hinnant, 2008).

Second, gender differences in Internet use affect relative human capital levels for
women and men. Due to gender differences in use habits and preferences, even
if females and males have equal access to the Internet, they have different degrees of
benefits in human capital improvement from the Internet. The Pew Research
Center in the United States of America found that although there was no signifi-
cant difference in the prevalence of Internet use between men and women in the
USA, there were significant differences in the ways the two sexes used the Internet
(Bélanger and Carter, 2009); women, more than men, preferred to use the Internet
as a social platform, for activities such as chatting with friends. Another study
found that female netizens used email more frequently than their male counterparts
and were more likely to use the Internet for personal communication, while male
netizens were more likely to use email for work (Jackson et al., 2001). In addition,
male Internet users were more frequently engaged in various commercial activities
via the Internet (Akhter, 2003).

Third, the improvement effect of the Internet on human capital for both genders
can be effectively transformed into real benefits, or not. Even if there is no gender
difference in the improvement effect of the Internet on human capital, society may
still discriminate in evaluating such improvement. In the case of web-based job
seeking, for example, the National Academy of Development and Strategy at
Renmin University of China undertook a social experiment. It randomly selected
100 students from a university in Beijing as subjects, and each subject was required
to prepare two résumés with the same content but with different genders.
The report of the experiment showed that the ‘male’ résumés received 42% more
interview invitations than the ‘female’ résumés received (Ge et al., 2015).

Research framework

To sum up, the existing research on the relationship between gender and the wage
premium effects of the Internet mainly focuses on social and individual aspects.
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The social aspect includes structural factors and cultural factors. ‘Structural
factors’ refers to the gender-based unequal distribution of social status and
resources, and ‘cultural factors’ refers to gender discrimination in the labor
market. On the one hand, the unequal distribution of social resources leads to
women having fewer opportunities to access the Internet3 and also leads to
men’s inherent higher efficiency of Internet use with the help of their social
status and resource advantages, as is shown in Route 1 of Figure 1. On the
other hand, gender discrimination means that the labor market favors the domin-
ant gender in the case of the same human capital, causing pricing differences in the
Internet premium effect. In other words, even if women and men have the same
Internet skills, the benefits they obtain from the Internet are still different, as is
shown in Route 2 of Figure 1.

From the individual aspect, gender differences in habits and preferences regard-
ing Internet use leads to a higher Internet wage premium effect for males than
females, as is shown in Route 3 of Figure 1.

Recent research, however, suggests that cultural attitudes can also influence
people’s preferences through individual cognition, which may ultimately lead to
gender differences in the Internet wage premium effect, as is shown by the dashed
line in Figure 2. A multinational study found that in most countries there is a
gender stereotype that women are inferior to men in mastering Internet skills.
A survey in the state of New Jersey found that women subjectively believe they
are significantly inferior to men in terms of Internet skills, even if objectively they
are the same (Hargittai and Shafer, 2006), and Broos’ (2005) study found that,
compared with those of men, women’s attitudes are more negative and more anx-
ious concerning skill learning on the Internet. Under the influence of their parents
and friends, this gender stereotype affects women’s attitudes and willingness to
acquire Internet skills (Abdelfattah, 2013). Cooper’s study found that among ran-
domly selected female students in a high school, those who were much more
influenced by traditional gender perspectives were lower in Internet skills, whereas
those who recognized themselves more as students than as females were more
capable of using the Internet (Cooper, 2006).

Social Factors 
Access to the Internet 

Wage Premium Effect of the Internet 

Resource Distribution 

Gender Stereotype 

Individual Factors
Preferences of Internet Use 

Evaluation of Wage Premium 

Skills of 
Internet 
Use

Efficiency of Internet Use 

Figure 1. Analysis of the mechanism of wage premium effect of the Internet.
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With the development of information technology and the promotion of female
status, the sex ratio of Internet users in China tends to balance, which shows that
females and males have equal opportunity to access the Internet. However, due to
the relative socioeconomic statuses and differing behavior preferences of the sexes,
coupled with the impact of gender discrimination, the Internet wage premium effect
for men and women is assumed to be different. Therefore, the first hypothesis in
this paper is:

Hypothesis 1: after controlling for other factors, the wage premium effect of the Internet

for men is more significant than the effect for women.

Because gender stereotypes affect their subjective willingness and self-awareness
in mastering Internet skills, women who tend to have a more egalitarian and
modern conception of gender may have a more positive learning attitude and
higher self-evaluation when using the Internet, and thus get their human capital
promoted more. Therefore, the second hypothesis in this paper is:

Hypothesis 2: after controlling other factors, the more equal women believe the two

genders to be, the higher the wage premium effect of the Internet is for them.

Research methodology

Simultaneity bias may exist between Internet users’ employment of the Internet and
their wages, resulting in endogenous problems. Therefore, this paper adopts the
Propensity Score Matching model to evaluate the wage premium effect of the
Internet on different groups of users. First, the model uses logistic regression to
compute the propensity score of Internet using (marked as P).

Second, based on the score (Pi) of a case in the control group (Internet users), a
case whose score (Pj) is the closest to Pi is selected in the control group (non-users).

Social Factors 
Access to the Internet 

Wage Premium Effect of the Internet 

Resource Distribution 

Gender Stereotype 

Individual Factors
Preferences of Internet Use 

Evaluation of Wage Premium 

Skills of 
Internet 
Use

Efficiency of Internet Use 

Gender Cognition 

Figure 2. The influence of gender perception on wage premium effect of the Internet.
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If the absolute value of the difference between the propensity score of the case in
the matched group and that of any case in the control group exceeds 0.25 times the
standard deviation of the propensity score, the control group case is deleted and the
next round match is performed. The standard deviation of the propensity score of
this paper is 2.560, and therefore the absolute value of the difference between the
control group and the matched group should be less than 0.640. The formula is as
follows (Guo, 2012):

C Pið Þ ¼ min Pi � Pj

�
�

�
�, j Î I0

min Pi � Pj

�
�

�
�5 e ¼ 0:25sp, j Î I0

Third, the matched pair of cases are selected from the overall sample (not put
back), and repeat in this way. The cases selected form a new sample, which basic-
ally solves the endogenous problem.

Fourth, based on the sample selected by Propensity Score Matching, the wage
premium effect of the Internet is computed, and whether there is a gender difference
in the Internet wage premium effect is further analyzed.

Last, how women’s gender attitudes affect the way the Internet is used is ana-
lyzed through the Structural Equation Model, and how the differences in the use of
the Internet affect the wage premium of the Internet.

Introduction to the data and variables

This paper uses data from the Chinese Women’s Status Survey (third phase). The
China Women’s Status Survey is a national-scale sample survey that has been
conducted by the National Women’s Federation and the National Bureau of
Statistics since 1990 and is conducted every 10 years. The purpose of the survey
is to fully and accurately reflect the current social status and past status changes of
Chinese women. Taking 1 December 2010 as the standard time point, the survey
data of the third phase cover nine aspects, namely health, education, economy,
social security, politics, marriage and family, lifestyle, legal rights, and awareness
and gender conception (Project Group of the 3rd Survey on the Status of Chinese
Women, 2011). In order to discuss the influence of Internet use on people’s wage
incomes, this paper retains cases in which individuals are currently working and are
between 18 and 60 years of age. In total, 18,721 samples were retained after invalid
samples of all available variables were deleted.4

The dependent variables are the natural logarithm of the personal total labor
income of the previous year.

The independent variables include:

1. Using the Internet or not. Because the third phase of the Chinese Women’s Status
Survey investigates how much time the respondents spend on the Internet,5 and
to adapt to the Propensity Score Matching model, this article will re-encode time
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the respondents spend on the Internet as a dichotomous dummy variable (never
online is re-encoded as 0, any amount of time online as 1).

2. Purpose in using the Internet. Respondents’ purpose in using the Internet will be
measured in terms of seven aspects (four options—never, occasionally, some-
times, and often—are assigned from 0 to 3): using the Internet for browsing
news; using the Internet for investing in the stock market; using the Internet for
learning or working; shopping online; using the Internet for expressing oneself
online; using the Internet for instant chatting; using the Internet for entertain-
ment. By principal component analysis, in this study, two factors are extracted
and named ‘development factor’ and ‘entertainment factor,’ respectively. After
calculating the standard deviation, two 0–100 standardized variables are gener-
ated, which represent two kinds of different behavior patterns. The higher the
score is, the higher the degree of people using the Internet for learning or
entertaining.6

3. Gender perception. In the third phase, the Chinese Women’s Status Survey
designed a number of questions about gender division of labor, gender tempera-
ment and other gender-related questions. The validity analysis shows that gender
perception can be divided into three aspects: concept of gender division of labor,
expectation of gender role, and aspiration for gender equality. Reliability analysis
shows that, among the three, the most effective and credible aspect is the meas-
urement of concept of gender division of labor (Liu and Tong, 2014). In this
paper, concept of gender division of labor is mainly used to discuss the impact
of gender perception on the use of the Internet. The corresponding survey
includes the following statements: ‘men should be socially oriented and women
should be family-oriented’; ‘It is the man who should be responsible for making
money and supporting the family’; ‘The career of the husband is much more
important than that of his wife’; ‘A marriage with a rich man is always better
and easier than struggling for well-being by yourself.’ Five options are provided
for each of the above statements: totally agree, agree, not sure, disagree and
totally disagree. The scores for each of these options are 5, 4, 3, 2, and 1.

The control variables include: (a) age; (b) location: urban or rural; (c) education
background: primary school or below, junior high school, high school, college or
above; (d) occupation: manager, professional, general employee, industrial worker
and agricultural worker; (e) housework time.7 The distribution of variables is
shown in Table 1.

As shown in Table 1, the average wage income of men in 2009 is 22,522.25 yuan,
significantly higher than that of women, which is 14,687.71 yuan. In the sample, the
average age of men is 41.059 years and that of women is 39.959. The proportions of
male and female urban population are 47.9% and 46.7%, respectively. The pro-
portion of men whose education background is primary or below is 20%, and that
of women is 31.1%. The proportion of men whose education background is high
school is 17.2%, compared with 13.4% of women. The proportion of men who
finished college education is 23.7% and women, 23.2%.
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In terms of occupational status, men rank higher than women. Among the male
respondents, managers account for 4.3%, while the proportion of female managers
is only 2.3%. Among the male respondents, the proportion of agricultural workers
with lower occupational status is 34.7%, while the proportions of professionals and
general employees with higher occupational status are 8.6% and 24.5%, respect-
ively. Among the female respondents, the proportion of agricultural workers
accounts for 43.4%, professionals, 11.7%, and general employees, 30.2%. It can
be seen that the female respondents are more concentrated in these two types
of occupations, which, at the same time, shows serious polarization of the hour-
glass type.

There are significant gender differences in use of the Internet, with 36% in the
male sample using the Internet, 3.8% higher than that of the female sample, which
is 32.2%. The difference in the proportion of men and women using the Internet
shows the gender inequality in access to it. In use of the Internet, the survey of users
found that men are more likely than women to use the Internet for learning and

Table 1. Distribution of variables.

Variables Male Female

Labor income 22,522.250 (54,059.230) 14,687.710 (57,700.050)

Age 41.059 (10.299) 39.959 (9.674)

Location: urban or rural 0.479 (0.500) 0.467 (0.499)

Education background

Primary or below 0.200 (0.400) 0.311 (0.463)

Junior high school 0.391 (0.488) 0.324 (0.468)

High school 0.172 (0.377) (0.340)

College or above 0.237 (0.425) 0.232 (0.422)

Occupation

Manager 0.043 (0.204) 0.023 (0.151)

Professional 0.086 (0.280) 0.117 (0.321)

General employer 0.245 (0.430) 0.302 (0.459)

Industrial worker 0.279 (0.449) 0.125 (0.331)

Agricultural worker 0.347 (0.476) 0.434 (0.496)

Index of social economic status 35.110 (17.411) 33.976 (18.172)

Gender perception 49.7 (17.984) 54.366 (17.777)

Score of development factor 36.865 (20.824) 34.522 (20.542)

Score of entertainment factor 26.111 (18.663) 28.332 (18.966)

Housework time 59.224 (73.556) 144.963 (100.979)

Internet using (when the answer is positive) 0.360 (0.480) 0.322 (0.467)

Sample size 10,091 8630

Note: Figures in brackets are standard deviations.
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working, while women are more likely to use the Internet for entertainment. Men’s
development factor score is 36.865, higher than that of women, 34.522, while
women’s entertainment factor score is higher than that of men, 28.332 and
26.111, respectively.

Research findings

The necessity of propensity score matching

Many studies on the Internet have found that gender, age, education, location, and
occupational status are important factors in determining whether or not people use
the Internet (Barzilai-Nahon, 2006; Bennett et al., 2008; Hargittai, 2010; Hu and
Zhou, 2002; Stern et al., 2009). As shown in Model 1 of Table 2, men have a higher
chance of using the Internet than women. After other factors are controlled,
the probability of women using the Internet is 0.705 times that of men
(e–0.35¼ 0.705); for every year older, people’s probability of using the Internet is
reduced about 10% (1-e-0.102¼ 0.097); and urban residents’ probability of using the
Internet is 2.4 times that of rural residents (e0.877¼ 2.40). Whether people use the
Internet is also significantly affected by educational background. The probability of
using the Internet for those who finished junior high school is 4.998 times

Table 2. Analysis of influencing factors of Internet use.

Independent variables Model 1

Gender (reference: male) –0.349*** (0.046)

Age –0.102*** (0.003)

Urban or town (reference: rural) 0.877*** (0.057)

Education background (reference: primary school or below)

Junior high school 1.609*** (0.104)

High school 2.468*** (0.110)

College or above 3.619*** (0.112)

Occupation (reference: manager)

Professional –0.316** (0.125)

General employee –0.821*** (0.113)

Industrial worker –1.210*** (0.116)

Agricultural worker –2.185*** (0.127)

Constant 2.364***

–2 log likelihood 13052

V2 11008***

Degree of freedom 10

Sample size 18,721

Note: Two-tailed test: ***p< 0.01, **p< 0.05.
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(e1.609¼ 4.998) that for those who only finished primary school or below. The
probability for those who finished high school is 11.793 times (e2.468¼ 11.793)
that of those who only finished primary school or below, and the probability for
those who have a college degree is 37.288 times (e3.619¼ 37.288) that for those who
only finished primary school or below. Occupation is also an important factor in
influencing people’s use of the Internet. The model shows that the probability of
professionals using the Internet is 72.9% of managers’ (e–0.316¼ 0.729); for clerks, it
is 43.9% of managers’ (e–0.821¼ 0.439), for industrial workers it is 29.8% of man-
agers’ (e–1.210¼ 0.298); and for agricultural workers it is 11.2% of managers’
(e–2.185¼ 0.112).

Gender differences in the wage premium effects of the Internet

Through Propensity Score Matching, 5864 cases are extracted in this paper, and the
sample retention ratio is relatively high. The regression model shows that Internet
users have significantly higher wage incomes than non-users. As shown inModel 2 of
Table 3, after other factors are controlled, the average wage income of Internet users
is 1.38 times (e0.319¼ 1.375) that of non-users. Model 3 (Table 3) shows that the
Internet wage premium effect is more pronounced for male users, whereas the effect
for female users is relatively low. After other factors are controlled, the Internet wage
premium for women is 90.6% (e–0.098¼ 0.906) that of men. The first hypothesis of the
study is confirmed: the wage premium effect of the Internet on male users is signifi-
cantly higher than that on women after other factors are controlled.

Gender differences in using the Internet

In order to elucidate the causes and mechanisms behind the gender differences in
the premium effect of the Internet, this paper further analyzes the online behaviors
of respondents on the basis of the samples obtained after Propensity Score
Matching. Through factor analysis, this paper classifies Internet users’ online
behaviors as the ‘development factor’ and the ‘entertainment factor.’ The ‘devel-
opment factor’ mainly refers to the preference for using the Internet to acquire
knowledge and accumulate human capital. These uses of the Internet enhance
people’s competitiveness in the labor market, thereby increasing their income.
Our study finds that, compared with female users, male users score higher in
terms of the development factor. As is shown in Model 4 of Table 4, after other
factors are controlled, male users’ development factor scores are 3.823 points
higher than those of female users.

The ‘entertainment factor’ mainly refers to using the Internet as a means of
recreation, for activities such as online shopping, chatting online with friends,
etc. In terms of human capital accumulation and competitiveness in the labor
market, the entertainment factor is minimally helpful to Internet users. In this
analysis, there is no significant gender difference in entertainment factor scores.
As shown in Model 5, education background has no significant effect on users’
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entertainment factor scores, suggesting that people’s use of the Internet is likely to
be a cross-class behavior. From the intercept terms of Model 4 and Model 5, we
can also see that currently, Chinese users overall use the Internet for entertainment
more often than for development.

Gender perception and the wage premium effect of the Internet

Through individual self-cognition, gender perception influences the willingness to
use and the way of using the Internet, which leads to the reproduction of gender
inequality in cyberspace, and eventually leads to the gender difference in the
Internet wage premium effect.

In order to confirm the second hypothesis of this paper, that ‘after controlling
other factors, the more equal women believe the two genders to be, the higher the
wage premium effect of the Internet is for them,’ this paper retains the samples of
female Internet users extracted by means of Propensity Score Matching, and a total
of 1046 samples are taken. The wage premium effect on female Internet users is

Table 3. Regression model of wage income.

Independent variables Model 2 Model 3

Age 0.058*** (0.009) 0.059*** (0.009)

The square of age –0.001*** (0.000) –0.001*** (0.000)

Urban or town (reference: rural) 0.066** (0.031) 0.066** (0.031)

Education background

(reference: primary school or below)

– –

Junior high school 0.214*** (0.064) 0.220*** (0.064)

High school 0.151** (0.066) 0.157** (0.066)

College or above 0.402*** (0.069) 0.406*** (0.069)

Occupation (reference: manager) – –

Professional –0.236*** (0.067) –0.233*** (0.067)

General employee –0.440*** (0.058) –0.438*** (0.058)

Industrial worker –0.394*** (0.060) –0.393*** (0.060)

Agricultural worker –1.315*** (0.067) –1.313*** (0.067)

Whether use the Internet or not

(reference: never use the Internet)

0.319*** (0.024) 0.359*** (0.032)

Gender (reference: male) –0.372*** (0.026) –0.325*** (0.035)

Whether use the Internet or not*female –0.0975**

Constant 8.948*** (0.186) 8.543*** (0.184)

R-squared 25.34% 25.39%

Sample size 5864 5864

Note: Two-tailed test: ***p< 0.01, **p< 0.05, *p< 0.1
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calculated by counter-factual regression prediction (Cattaneo, 2010). The specific
calculation method is described as follows: First, the regression equation of the
wage income of female non-users is created. Second, this equation is used to predict
the income of female Internet users without using the Internet (a counter-factual
situation). Finally, the actual income of female Internet users minus their income in
the counter-factual situation is their Internet wage premium.

Through Structural Equation Modeling8 (Figure 3) it is found that women’s
gender attitudes are significantly related to their use of the Internet. That is, after
other factors are controlled, the more equal females believe the two genders to be,
the more likely they are to use the Internet for learning, and the higher their
development factor scores are. The standardized correlation coefficient between
women’s conception of gender equality and their development factor scores is
0.27, which is statistically significant. This finding, to a large extent, is consistent
with many previous findings. Because the traditional gender conception expects
women’s gender roles to be more emotional, and men’s gender roles more instru-
mental, women are inclined to use the Internet for relationship maintenance and
social contact, whereas men’s use of the Internet is often tool based and goal
oriented (Kennedy, 2000). Therefore, women who believe the two genders to be
more equal are less impacted by traditional gender role expectations.

Table 4. Factors that influence the online behaviors.

Independent variables

Model 4

(Development Model)

Model 5

(Entertainment Model)

Age 0.269*** (0.041) –0.621*** (0.036)

Urban or town (reference: rural) 0.930 (0.842) –1.827** (0.732)

Education background

(reference: primary school or below)

– –

Junior high school 1.183 (1.741) 0.238 (1.514)

High school 5.902*** (1.814) 2.231 (1.577)

College or above 12.18*** (1.909) 0.572

Occupation (Reference: manager) – –

Professional 1.710 (1.769) 3.041** (1.538)

General employee –5.438*** (1.472) 1.301 (1.280)

Industrial worker –7.101*** (1.515) 2.318* (1.318)

Agricultural worker –9.844*** (1.736) 0.470 (1.510)

Gender (reference: male) –3.823*** (0.777) 0.704 (0.675)

Housework time 0.002 (0.005) 0.00753* (0.004)

Constant term 25.56*** (2.807) 44.61*** (2.441)

Sample size 2928 2928

R-squared 16.1% 15.4%

Note: Two-tailed test: ***p< 0.01, **p< 0.05, *p< 0.1
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At the same time, female Internet users’ development factor scores are signifi-
cantly correlated with their Internet wage premiums. The standardized correlation
coefficient between female users’ development factor scores and their Internet wage
premiums is 0.13, which is statistically significant. The indirect effect of female
Internet users’ gender perceptions on their Internet wage premiums is: 0.3 * 0.13
þ 0.01 * 0.00 ¼ 0.039. Thus, our second hypothesis is confirmed, that after other
factors are controlled, the more equal women believe the two genders to be, the
higher the Internet’s wage premium effect is for them. Moreover, women’s gender
perceptions first directly influence their development-oriented use of the Internet
and then further influence their Internet wage premiums. The correlation coefficient
between women’s gender perceptions and their entertainment-oriented use of the
Internet is only 0.01, and there is no statistical significance.

Conclusion and discussion

This paper, by means of Propensity Score Matching, reveals a significant gender
difference in the wage premium effect of Internet use. This difference is mainly
reflected in the fact that the Internet wage premium effect for male users is signifi-
cantly higher than that for female users. At the same time, according to the
Structural Equation Model, this study points out: (a) Female Internet users’
gender perceptions have a significant effect on their ways of using the Internet
and their use preferences: the more equal women believe the two genders to be,
the more they are inclined to use the Internet for relearning knowledge and
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Figure 3. Relation between women’s gender perception and the Internet wage premium.
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re-accumulating human capital; (b) women’s ways of using the Internet and their
use preferences have a significant influence on the Internet premium effect on their
wages: the higher their development factor scores, the greater the Internet premium
effect is; and (c) the gender perceptions of female Internet users, by influencing their
ways of using the Internet and their use preferences, indirectly but significantly
affect the Internet premium effects on their wages. Thus, our two hypotheses are
confirmed.

Specifically, this paper first verifies that the Internet premium effect does exist:
after other factors are controlled, the average wage income of Internet users is
1.375 times that of non-users. However, cyberspace is not, as imagined, a ‘no
border, transgender’ utopia. On the contrary, in reality, gender inequality is suc-
cessfully reproduced in cyberspace: there is a significant gender difference in the
Internet premium effect. With other factors controlled, the Internet wage premium
of female users is 90.6% that of male users.

This paper further finds that the wage premium effect of the Internet is closely
related to users’ online behaviors. Compared with female users, male users have a
stronger preference for using online resources for relearning and human capital re-
accumulation. Among female Internet users, those who have a more egalitarian
gender perception are more inclined to use the Internet for relearning and human
capital re-accumulation, which changes their use of the Internet, and enhances their
wage premium effect from Internet usage.

Compared with previous research, this paper extends the research and discus-
sion on the wage premium effect of the Internet in the following two respects: First,
previous research and theoretical frameworks only discussed the mechanism and
possibility of gender inequality in cyberspace. Taking wage income as a starting
point, this study directly proves that there is a significant gender difference in the
wage premium effects of the Internet. Second, previous research and theoretical
frameworks explored the reproduction mechanism of gender inequality in cyber-
space only from the one-dimensional ‘social and individual levels.’ The reproduc-
tion mechanism of ‘social level’ mainly includes (a) the inequality of access and
efficiency of Internet using caused by the unequal distribution of social resources;
and (b) the pricing difference in wage premium effects of the Internet caused by
social gender discrimination. The reproduction mechanism of ‘individual level’
mainly refers to the gender difference in the Internet wage premium effect caused
by individuals’ habits and preferences in Internet use. In general, the reproduction
mechanism of the social level embodies the structural influence, whereas this mech-
anism results from the individual actions and choices of Internet users. This paper
mainly focuses on how cultural perception influences people’s preferences and ways
of using the Internet and thus becomes an important cause and mechanism of
reproduction that leads to gender inequality in cyberspace—a process going
from the outside to the inside.

In the age of the Internet, connection means value, and having no access to the
Internet almost certainly means being left behind (Castells, 2006). In cyberspace,
fragmented resources and time are reintegrated to offer people a larger platform
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and more possibilities. But this study finds that in this virtual space, men precede
women once again. The impact of ingrained gender perception on individual pref-
erences and behavioral patterns is likely to lead to the emergence of the ‘second
digital divide,’ so that gender differences in cyberspace may not disappear but, in
turn, trigger the reproduction of gender inequality, as is shown in Figure 3.
Therefore, in the process of popularizing the Internet, the government and society
need to make further efforts to promote women’s effective use of online resources in
order to avoid the emergence of the second digital divide (Bimber, 2000).

Of course, the reproduction of gender inequality in cyberspace is not only
limited to how people use the Internet; it is also influenced by factors such as
occupational segregation, unspoken rules of the labor market, and so on (Project
Group of the 3rd Survey on the Status of Chinese Women, 2011; Tong and Liu,
2015), and the impact of the Internet on users is not only reflected in wage income.
In addition to the impact of cultural perception on people’s ways and preferences
of Internet use, other social factors also need further study. Cyberspace has created
infinite possibilities, and users’ online behaviors need more detailed and in-depth
research.
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Notes

1. Data are cited respectively from 1st Survey Report of China Internet Network

Development, 2nd Survey Report of China Internet Network Development, 3rd Survey

Report of China Internet Network Development, 4th Survey Report of China Internet

Network Development, 6th Survey Report of China Internet Network Development, and

36th Survey Report of China Internet Network Development.

2. Kling (1998) defines the skills of Internet using as the use of the Internet to enhance

professional work and life quality. Wilson (2000) argues that the use of Internet skills

refers to the extent to which people are able to search and evaluate the information they

need on the Internet. This includes the following four aspects: (a) to know how to log in,

search, and download information needed; (b) to understand the background of specific

areas of knowledge (such as understanding the calculation method of the search engine

and choosing the needed search results); (c) to understand the comprehensive knowledge

of network operations (such as the differences between different search engines to decide

which one is suitable for the search purpose); (d) to know the functions of software and

hardware, and to know how to deal with computer failure.

3. The Internet represents a new technology and new skill. Due to various factors such as

costs (including computer costs and training costs), the Internet is first popularized in the

advantaged social class, then gradually spreads from top to bottom.
4. The deleted samples include cases who are non-farmers but whose working hours are zero

and whose average monthly income is less than ¥200. A total of 571 such cases are

deleted.
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5. In the questionnaire, the survey on how much time each respondent spends on the

Internet does not distinguish between the use of PC and mobile Internet.
6. Development factors include using the Internet for browsing news, for investing in the

stock market and for learning and working; entertainment factors include using the

Internet for shopping online, for expressing oneself, for instant chatting, and for

entertainment.

7. A description is needed here because previous studies have found that the unequal dis-

tribution of labor affects the competitiveness of women in the labor market (Liu et al,

2015a, 2015b). Excessive domestic labor may also affect women’s use of the Internet, thus

affecting their Internet wage premium effect.
8. For simplicity and clarity, in the process of modeling, this paper transforms the control

variables ‘occupation’ and ‘education background,’ respectively, into ‘socioeconomic

index’ and ‘years of schooling.’

References

Abdelfattah BMT (2013) Essays on the Digital Divide. El Paso, TX: The University of Texas.

Akhter SH (2003) Digital divide and purchase intention: Why demographic psychology

matters. Journal of Economic Psychology 24(3): 321–327.

Autor DH, Katz LF and Krueger Ab (1998) Computing inequality: Have computers chan-

ged the labor market? Quarterly Journal of Economics 113(4): 1169–1213.

Barzilai-Nahon K (2006) Gaps and bits: Conceptualizing measurements for digital divide/s.

The Information Society 22(5): 269–278.
Bélanger F and Carter L (2009) The impact of the digital divide on e-government use.

Communications of the ACM 52(4): 132–135.
Bennett S, Maton K and Kervin L (2008) The digital natives debate: A critical review of the

evidence. British Journal of Educational Technology 39(5): 775–786.
Bimber B (2000) Measuring the gender gap on the Internet. Social Science Quarterly 81(3):

868–876.
Blau PM (1977) Inequality and Heterogeneity: A Primitive Theory of Social Structure. New

York: Free Press.
Broos A (2005) Gender and information and communication technologies (ICT) anxiety:

Male self-assurance and female hesitation. Cyberpsychology and Behavior 8(1): 21–31.
Castells M (2006) The Rise of the Network Society (Trans. Xia Z and Wang Z). Beijing:

Social Sciences Academic Press (China) (in Chinese).
Cattaneo MD (2010) Efficient semiparametric estimation of multi-valued treatment effects

under ignorability. Journal of Econometrics 155(2): 138–154.

Cooper J (2006) The digital divide: The special case of gender. Journal of Computer Assisted

Learning 22(5): 320–334.

DiMaggio P and Hargittai E (2001) From the ‘digital divide’ to ‘digital inequality’: Studying

internet use as penetration increases. Current Opinion in Obstetrics & Gynecology 10(1):

61–64.
DiMaggio P, Hargittai E, Celeste C, et al. (2004) From unequal access to differentiated use:

A literature review and agenda for research on digital inequality. In: Neckerman K (ed.)

Social Inequality. New York, NY: Russell Sage Foundation, 355–400.
Ge YH, Deng JM and Zhang S (2015) Is there gender discrimination in the employment of

college students? Beijing: National Academy of Development and Strategy. Available at:

http://nads.ruc.edu.cn/displaynews.php?id¼3599 (accessed 26 January 2016).

Zhuang et al. 161

http://nads.ruc.edu.cn/displaynews.php?id3599
http://nads.ruc.edu.cn/displaynews.php?id3599


Golder SA and Macy MW (2014) Digital footprints: Opportunities and challenges for online

social research. Annual Reviews of Sociology 40: 129–152.

Guo SY (2012) Propensity Score Analysis Statistical Methods and Applications. Chongqing:

Chongqing University Press (in Chinese).

Hargittai E (2010) Digital na(t)ives? Variation in Internet skills and uses among members of

the ‘‘Net Generation’’. Sociological Inquiry 80(1): 92–113.

Hargittai E and Hinnant A (2008) Digital inequality differences in young adults’ use of the

Internet. Communication Research 35(5): 602–621.

Hargittai E and Shafer S (2006) Differences in actual and perceived online skills: The role of

gender. Social Science Quarterly 87(2): 432–448.

Hu AG and Zhou SJ (2002) A new global gap between the rich and the poor: The increas-

ingly widening ‘digital gap’. Social Sciences in China 3: 34–48.

Jackson LA, Ervin KS, Gardner PD, et al. (2001) Gender and the Internet: Women com-

municating and men searching. Sex Roles 44(5-6): 363–379.

Kennedy TLM (2000) An exploratory study of feminist experiences in cyberspace.

Cyberpsychology & Behavior 3(5): 707–719.
Krueger AB (1993) How computers have changed the wage structure: Evidence from micro-

data, 1984–1989. The Quarterly Journal of Economics 108(1): 33–60.
Lee S-H and Kim J (2004) Has the Internet changed the wage structure too? Labour

Economics 11(1): 119–127.
Leigh A and Atkinson RD (2001) Clear thinking on the digital divide. Progressive Policy

Institute, Policy Report (Accessed 1 June 2001).
Levy F and Murnane RJ (1996) With what skills are computers a complement? American

Economic Review 86(2): 258–262.
Liu AY and Tong X (2014) The present situation of gender attitudes and the factors

influencing them: Based on the Third Survey of Women’s Social Status in China.

Social Sciences in China 2: 116–129 (in Chinese).

Liu AY, Tong X and Fu W (2015a) Household division of housework for the double-income

family: Economic dependence, gender ideologies, or emotional express? Chinese Journal

of Sociology (Chinese version) 35(2): 109–136 (in Chinese).
Liu AY, Zhuang JC and Zhou Y (2015b) Men who do housework: Expression of emotions,

economic dependence and gender equality attitude. Collection of Women’s Studies 129(3):

20–28 (in Chinese).
Liu N (2001) New information technology and gender issues. Social Science Abroad 5: 51–57

(in Chinese).
Liu ZL and Jin WJ (2015) The analysis of salary income premium effect from the computer

network: Based on the data of CFPS 2010 baseline. Review of Industrial Economics 1:

67–78 (in Chinese).

Kling R (1998) Technological and Social Access on Computing, Information and

Communication Technologies. White Paper for Presidential Advisory Committee on

High-Performance Computing and Communications, Information Technology, and the

Next Generation Internet. Available at: http://www.ccic.gov/ac/whitepapers.html
Miller P and Mulvey C (1997) Computer skills and wages. Australian Economic Papers

36(68): 106–113.
Mossberger K, Tolbert CJ and McNeal RS (2008) Digital Citizenship: The Internet, Society,

and Participation. Cambridge, Massachusetts: The MIT Press.

162 Chinese Journal of Sociology 4(1)

http://www.ccic.gov/ac/whitepapers.html


Norris P (2001) Digital Divide: Civic Engagement, Information Poverty, and the Internet

Worldwide. Cambridge: Cambridge University Press.

Ono H and Zavodny M (2004) Gender differences in information technology usage: A

U.S.-Japan comparison. Sociological Perspectives 48(1): 105–133.

Ono H and Zavodny M (2007) Digital inequality: A five country comparison using micro-

data. Social Science Research 36(3): 1135–1155.

Pandey SK, Hart JJ and Tiwary S (2003) Women’s health and the internet: Understanding

emerging trends and implications. Social Science & Medicine 56(1): 179–191.

Project Group of the 3rd Survey on the Status of Chinese Women (2011) Executive report of

the 3rd Survey on the Status of Chinese Women. Collection of Women’s Studies 108(6):

5–15 (in Chinese).
Spooner T and Rainie H (2000) African-Americans and The Internet. Pew Internet and

American Life Project. Available at: http://www.pewinternet.org/files/old-media/Files/

Reports/2000/PIP_African_Americans_Report.pdf.pdf
Stern MJ, Adams AE and Elsasser S (2009) Digital inequality and place: The effects of

technological diffusion on Internet proficiency and usage across rural, suburban, and

urban counties. Sociological Inquiry 79(4): 391–417.
Tong X and Liu AY (2015) A model of conjugal cooperation in housework for urban dual-

career couples—Based on the Third Survey of Women’s Social Status in China (2010).

Social Sciences in China 6: 96–111 (in Chinese).

Warschauer M (2003) Demystifying the digital divide. Scientific American 289(8): 42–47.
Wasserman IM and Richmond-Abbott M (2005) Gender and the Internet: Causes of vari-

ation in access, level, and scope of use. Social Science Quarterly 86(1): 252–270.
Wilson EJ (2000) Closing the Digital Divide: An Initial Review. Briefing the President.

Washington: The Internet Policy Institute. May. Available at: http://www.internetpo-

licy.org/briefing/ErnestWilson0700.html (accessed 12 January 2000).

Zhou Y (2005) A review of the studies on the female sex and the Internet. Collection of

Women’s Studies 64(2): 71–76 (in Chinese).

Zhuang et al. 163

http://www.pewinternet.org/files/old-media/Files/Reports/2000/PIP_African_Americans_Report.pdf.pdf
http://www.pewinternet.org/files/old-media/Files/Reports/2000/PIP_African_Americans_Report.pdf.pdf
http://www.internetpolicy.org/briefing/ErnestWilson0700.html
http://www.internetpolicy.org/briefing/ErnestWilson0700.html

