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Abstract

Based on the China Family Panel Study (CFPS) 2014, this paper studied the
relationship between the frequencies of working with the Internet and the
wage income gap between urban and rural areas. The study found that the
frequencies of working with the Internet has a significant effect on wage in-
come through separate analyses of urban and rural areas; the frequencies of
working with the Internet has no significant effect on the wage income gap
between urban and rural areas; when using quantile regression, the frequen-
cies of working with the Internet still has no significant impact on the wage
income gap between urban and rural areas except at the 75" quantile. These
conclusions are different from the conclusions of direct comparison of re-
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gression coefficients. The FGLS method was used to solve the problem of he-

teroscedasticity in the urban subsample.
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1. Introduction

Reducing the income gap between urban and rural areas is the proper meaning
of realizing the Chinese dream and the requirement for realizing the rural revita-
lization strategy. At present, China’s urban and rural income gap is at a relatively
high level. Although the Gini coefficient of urban and rural income has declined
in recent years, it is still above the warning line of disparity between the rich and
the poor. Wage income is the main source of income for urban and rural resi-
dents. Reducing the wage gap between urban and rural areas is of great signific-
ance for narrowing the income gap between urban and rural areas.

In recent years, the Chinese Internet, especially Internet finance and mobile
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Internet, has experienced rapid development. On January 31, 2018, the China
Internet Network Information Center (CNNIC) released the “Statistically Report
on the Development of China’s Internet Network™. As of December 2017, the
number of Internet users in China reached 772 million, and the Internet pene-
tration rate reached 55.8%. The global average is 4.1 percentage points. The use
of the Internet can bring great convenience to people, and the Internet has been
fully integrated into various tasks.

How does the frequencies of people using the Internet at work affect wage in-
come? And what effect will the frequencies of working with the Internet have on
the wage income gap between urban and rural areas? How do the mechanism of
action or mediators of these effects work? These issues are worth studying.

The innovations of this paper are as follows: Firstly, this paper studies the im-
pact of the frequencies of using the Internet on the wage income gap between
urban and rural areas. There is less research on the relationship between the
frequencies of working with the Internet and the wage gap between urban and
rural areas. The literature examines the relationship between the use of the In-
ternet and personal income, and this study creates endogeneity problems in the
cross-sectional data, biasing the estimated coefficients (Hamilton, 1997) [1].
Therefore, this paper studies the relationship between the use of the Internet and
wage income from a new perspective. Secondly, when studying the impact of the
frequencies of working with the Internet on urban and rural wage income, this
paper divides the sample into two groups, urban and rural, and compares the
coefficients of the core explanatory variables after regression to see if they are
significantly different. Specifically, seemingly unrelated regression method and
Fisher combinatorial test method are used to test the significance of the coeffi-
cients difference.

The rest of the paper is organized as follows: The second part is a literature
review, which provides a brief review of relevant research at home and abroad.
The third part is the data source and processing. The fourth part is empirical
analysis. The fifth part is the analysis of robustness. The research conclusions

and policy implications is the last part.

2. Literature Review

2.1. Using the Internet to Work and the Urban-Rural
Wage Income Gap

The numbers of literature on the use of Internet and the gap between urban and
rural wage income is not large at home. Based on the 2006 China Comprehen-
sive Social Survey data, Meng Fanqgiang (2012) [2] applied the Appleton decom-
position method to analyze the causes of the urban-rural labor wage gap under
the multiple segmentation of the labor market. Research shows that the wage gap
between urban and rural labor in China’s labor market is mainly due to the dif-
ferences in individual characteristics of urban and rural labor, but there are also

discrimination against rural labor. This kind of discrimination is mainly reflected
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in the different pay after the same work and unequal employment opportunities.
Among them, unequal pay for equal work is the main form of household regis-
tration discrimination. Su, Heshmati and Almas (2013) [3] used the data from
CHNS to study the determinants of personal income and he also studied the
factors that influence the income gap between urban and rural areas. Studies
have shown that the urban-rural income gap can be determined to a large extent
by individual characteristics, especially by the level of education and the type of
occupation. Xu Fenghui, Zhao Zhong (2014) [4] used the “Chinese employees-
employer matching data” surveyed by Renmin University of China to analyze
the relationship between household registration system and corporate characte-
ristics and wage gap. The results show that education is the most important va-
riable affecting the wage income gap; the impact of gender on wage differences is
still very large; non-agricultural hukou does have an impact on the wage gap, but
the impact is not significant. Based on the CFPS 2010 baseline survey data, Liu
Zhilong, Jin Wenjie (2015) [5] has shown that the use of computer networks has
a significant premium effect on revenue. The longer the computer network is
used, the higher the wage income, and the computer network has a stronger ef-
fect on the wage income of rural residents than the city. Chang Jinxiong, Zhao
Haitao (2016) [6] analyzed the sources of discrimination against rural household
labor in China’s urban labor market based on CHNS data. The study found that
the difference of educational return rate between urban household labor and rural
household labor is the largest within the state-owned company; the wage pre-
mium of urban household labor in state-owned enterprises is significantly high-
er than that of rural household labor.

2.2. The Relationship between Education Level and the Use of the
Internet

Nelson R R, Phelps E S (1966) [7] argue that human capital determines a coun-
try’s ability to produce knowledge and that knowledge is necessary to digest new
knowledge. The above literature indicates that the level of education affects In-
ternet use, people with higher levels of education are more likely to use the In-
ternet, and those with higher levels of education are more likely to use the In-
ternet to work. Benhabib J, Spiegel M M (2005) [8] pointed out that education is
considered as an important factor and prerequisite for the use of information
technology because it provides the relevant skills needed to use information
technology. Demoussis M, Giannakopoulos N (2006) [9] used a sample study
from European countries to point out that education levels have a positive im-
pact on the level of Internet application. Chinn M D, Fairlie R W (2007) [10]
pointed out through research that the difference in education level is a relevant
factor explaining the global digital divide. Goldfarb A, Prince J (2008) [11] have
shown through empirical research that the higher the level of education, the
greater the possibility of using the Internet. Wunnava P V, Leiter D B (2009)
[12] used cross-sectional data from 100 countries and conclude that education

has a positive effect on the spread of the Internet.
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2.3. The Impact of Using Computers or the Internet
on Wage Income

There are a few studies on the impact of using computers or the Internet on
wage income at home. Chen Yuyu, Wu Yuli (2008) [13] used the 2005 national
household census data to study the rate of return on personal computer use. The
study found that even if the individual’s gender, age, education level, occupation,
and wage stickiness were excluded, the return on wages of individuals’s using
computers was still as high as 20%. The authors also studied the rate of return on
the use of computers in different occupations, and the authors also added dum-
my variables in the profession and industry to control possible endogenous
problems. The author also used the above salary income as a proxy variable for
the incomprehensible variable such as individual intelligence level and work
ability, and minimizes the impact of the “missing variable” and “endogenous
problem” in the cross-sectional model. Bu Maoliang, Luo Huajiang (2011) [14]
used the 2008 China Family Panel Survey (CFPS) data to study the impact of In-
ternet usage on wage returns and explored the difference between urban and ru-
ral returns. The study found that after controlling for factors such as age, gender,
education, ethnicity, and marriage, Internet use can bring in 60% of additional
income, bringing about 78% of additional income in rural areas, and bringing
about 38% extra income in urban areas. Based on the 2004-2011 China Nutrition
and Health Survey Data (CHNS), Li Yanan, Xie Qianyun (2017) [15] used the
least squares method and the self-selection bias propensity score matching me-
thod to estimate the impact of Internet use on wage income. The results show
that Internet use has a positive impact on individual wages, and this effect is
greater for individuals with high school education. Mao Yufei, Zeng Xiangquan.
(2018) [16] used Chinese Household Panel Survey data to examine the impact of
Internet usage and preferences on gender wages. The results also found that the
use of the Internet promoted wage growth.

There are many English literature on the impact of using computers or the
Internet on wage income. Krueger A B (1993) [17] used the US Current Census
Data (CPS) study in October 1984 and October 1989 in the United States to
study and found that people who use computers at work get more income than
those who do not use computers at work. And Krueger, through further re-
search, concluded that the use of computers at work would be more pronounced
among those with higher levels of education. Dinardo J E, Pischke J S (1997) [18]
questioned the benefits of using computers. He believed that Krueger’s results
were inaccurate because Krueger’s regression equation had problems with sam-
ple selection. Their research shows that the use of pencils at work can have a sig-
nificant impact on an individual’s wage income. However, the use of pencils is
already very extensive, so it is unlikely to have an impact on wage income, which
indicates the existence of sample selectivity bias. Hamilton B H (1997) [1] used
HSB (High School and Beyond) data to analyze the impact of specific Internet

skills on individual hourly wages, ie. the impact of software skills and pro-
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gramming skills on individual hourly wages. The authors believe that if you use
a computer at work as the explanatory variable, then this explanatory variable
may reflect the characteristics of the company that hired the worker, so an accu-
rate coefficient estimate cannot be obtained. Bell B D (2001) [19] analyzed the
panel data in the UK and found that the use of computers and other skills have a
significant relationship with personal income. The authors performed regression
analysis with hourly wages as dependent variables, and the authors controlled a
series of variables that may affect individual wage income to address possible
endogenous problems, while also using panel data to control the existence of
unobservable variables which will cause endogenous problem. Lee S H, Kim ]
(2004) [20] used the Current Population Survey (CPS) to study whether people
who use the Internet at work get higher wages than those who do not use the In-
ternet at work. The study found that in 1997, the use of the Internet at work could
yield a significant wage premium, but this wage premium quickly disappeared, and
it should now be considered that using the Internet at work does not generate ad-
ditional income. Navarro L (2010) [21] studied the impact of Internet use on
personal income in Latin American countries. The authors study the relation-
ship between using the Internet and income at work and elsewhere. The results
show that Internet usage has a significant impact on the income of both groups.
The existing literature mostly relies on the impact of whether to use the In-
ternet on personal income and urban-rural income gap, there are few empirical
studies on the impact of the frequencies of working with the Internet on person-
al income and the income gap of urban-rural wages. This paper examines the
impact of the frequencies of working with the Internet on urban-rural wage in-
come gap, which can enrich research in this area and provide empirical evidence

for a comprehensive assessment of the effects of Internet use at work.

3. The Data Source and Processing

The data source is the 2014 China Family Panel Survey (CFPS) data from the
China Social Science Research Center of Peking University. The survey is a na-
tionwide follow-up survey that aims to reflect changes in China’s society, econ-
omy, population, education, and health by tracking individual, family, and
community samples. The nationwide survey of the project uses a stratified sam-
pling approach involving 25 provinces, municipalities and autonomous regions
except Tibet, Qinghai, Xinjiang, Ningxia, Inner Mongolia, Hainan, Hong Kong,
Macau and Taiwan. Descriptive statistical analysis of variables is shown in Table
1.

4. Empirical Analysis

We first analyzed the frequencies of working with the Internet on the wage in-
come in urban group and in rural group separately. The model is as follows:

Lnwage, = a X, + fwork, + ¢, (1)

Among them, Lnwage is the logarithm of the wage for the individual, X'is a
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Table 1. Variables and their description.

variables

Wage

Work

Urban
Male
Age
Agesq/100
Married
Illiterate/semi-literate
Primary school
Junior high school

High school/secondary
school/technical school/vocational
high school

College
Undergraduate
Health

Otherwork

Promotion

Computer
Scale

Cash

Welfare
Intelligence
Contra

East
Centre
West
Northeast
Lpgdp
Employer

Occupation

interpretation

Total wage income in 2014

never = 1, once several months = 2, once a month =
3, twice or three times a month = 4, once or twice a
week = 5, three to four times a week = 6, almost
every day = 7, Work = 1 if frequencies > 6, otherwise
Work =0

Dummy variable (urban = 1, rural = 0)
Dummy variable (male = 1, female = 0)
range from 16 to 65
Square of age divided by 100
Dummy variable (being married = 1, else = 0)
Illiterate/semi-literate
Primary school
Junior high school
High school/secondary school/technical
school/vocational high school
College
Undergraduate
Dummy variable (healthy = 1, else = 0)
Numbers of other work except for the main job

Whether got promoted in the job, dummy variable
(promoted = 1, else = 0)

Whether a computer needs to be used in the work,
dummy variable (yes = 1, else = 0)

Number of employees

Whether there is Cash benefits in the job, dummy
variable (yes = 1, else = 0)

Whether there is Welfare benefits in the job, dummy
variable (yes = 1, else =0)

The level of intelligence

Signing a contract or not, dummy variable (contra =
1 if signing a contract, contra = 0 else)

East region
Central region
West region
Northeast region
GDP per person in the local
Dummy variables of employer

Dummy variables of occupation

Obs

3208

3208

3208
3208
3208
3208
3208
3208
3208

3208

3208

3208
3208
3208

3208

3208

3208

3208

3208

3208

3208

3208

3208
3208
3208
3208
3208
3208

3208

Mean

10.124

0.437

0.694

0.568

32.367

11.390

0.718

0.015

0.111

0.290

0.276

0.177

0.130

0.869

0.137

0.119

0.589

4.250

0.407

0.446

0.928

0.569

0.426

0.247

0.177

0.150

10.828

3.504

8.384

Standard
deviation

0.915

0.496

0.461
0.495
9.564
6.862
0.450
0.123
0.315

0.454

0.447

0.382
0.337
0.337

0.443

0.324

0.492

1.901

0.491

0.497

0.259

0.495

0.495
0.431
0.382
0.357
0.415
1.184

5.561

in Max
4.787 1292
0 1
0 1
0 1
16 62
2.56 38.44
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 4
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
0 1
10.181 11.549
1 8
1 19
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vector of control variables, work is the frequencies of working with the Internet.
& 1isthe error term, the subscript 7refers to the /th observation.

From Table 2, it can be seen that the frequencies of working with the Internet
has a positive and significant effect on the wage income of urban residents while
other conditions remain unchanged. This effect is significant in model (1), mod-
el (2), and model (3). In the rural group, the frequencies of working with the In-
ternet also has a significant effect on wage income. This effect is significant in
model (4), model (5), and model (6). The control variables of model (1) and
model (4) are factors that represent personal characteristics, including gender,
education level, age, age squared divided by 100, health status, marital status,
and individual intelligence level. The purpose of intelligence is mainly to control
the influence of the individual’s ability on the individual’s wage income, because
the influence of the individual’s educational level on the wage income may be
related to the ability, that is, the person with higher education may own higher
level of intelligence, this higher level of intelligence makes it easier for him to
receive a higher level of education, on the other hand, the impact of the frequen-
cies of working with the Internet may actually capture the effect of other va-
riables such as the person’s ability, so including the intelligence as the proxy va-
riable of individual’s ability is a good measure in order to get the accurate esti-
mates.

Model (2) and Model (5) add some information about the work based on the
original model, including whether they are promoted at work, whether they use
computers at work, the size of the company, the physical benefits provided by
the company, and the cash benefits provided by the company, whether the inter-
viewee signed a labor contract. Model (3) and model (6) add other variables that
affect individual wage income and some macro variables based on model (2) and
model (5). These variables include the number of other jobs apart from the main
job and the variables that represent the region where the labors live in. This pa-
per divides the entire sample into four regions: the eastern, central, western, and
northeastern regions, with the northeast as the baseline group. It also includes
the per capita GDP variable of each province, which can control the impact of
economic development levels in different regions on individual wage income. In
all of the above models, the interactions of marital status and the gender are
added, mainly considering that the impact of marital status on individual wage
income is different between men and women.

In the urban group, there exists the discrimination against female while in the
rural group there is no discrimination against female. This maybe because in the
rural place, women’s work are valued more than in the urban place. In Model (1)
to Model (3), for the degree of education, when the control variables are gradu-
ally added, there is no significant difference in the wage income gap between the
lower education level and the benchmark group in the urban group while those
who has higher education level has a significant higher wage than the baseline
group. In the rural group, when the control variables were gradually added, the

academic qualification did not significantly promote the wage income. This
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Table 2. Separate analyses of the frequencies of working with the Internet.

Urban Rural
1 (2 (3) 4 ®) (6)
Frequencies 0.210%**  0.108***  0.099**  0.233%**  (.152** 0.129*
(0.038) (0.040) (0.039) (0.071) (0.074) (0.073)
male 0.188** 0.177** 0.175%* 0.114 0.113 0.085
(0.086)  (0.083)  (0.082)  (0.106)  (0.105)  (0.106)
Primary school 0.132 0.171 0.238 -0.255*  -0.243*  -0.249*
0.146)  (0.150)  (0.164)  (0.136)  (0.136)  (0.133)
Junior high school 0.110 0.126 0.186 -0.265**  —0.281** —-0.293**
0.137)  (0.141)  (0.157)  (0.134)  (0.134)  (0.131)
High school/secondary
school/technical 0.190 0.149 0.233 -0.229  -0.285%* —-0.302**
school/vocational high school
(0.137) (0.141) (0.157) (0.142) (0.145) (0.142)
College 0.414***  0.331** 0.401** -0.105 -0.181 -0.203
(0.140) (0.144) (0.159) (0.154) (0.158) (0.154)
Undergraduate 0.650***  0.553***  0.611*** 0.073 0.038 -0.002
(0.142) (0.147) (0.161) (0.171) (0.173) (0.171)
Age 0.108***  0.103***  0.107***  0.129*%*  0.126***  0.128***
0.016)  (0.015)  (0.015)  (0.025)  (0.025)  (0.025)
Agesq =0.124%%*  —0.117*%* —0.122*%** —0.167*** —0.161*"** —0.168***
0.020)  (0.020)  (0.019)  (0.035)  (0.034)  (0.034)
Health 0.073 0.065 0.074 0.020 0.042 0.055
(0.049)  (0.047)  (0.045)  (0.089)  (0.089)  (0.087)
Married -0.113 -0.090 —0.091  —0.298*** —0.262** —0.294***
0.079)  (0.077)  (0.075)  (0.111)  (0.109)  (0.110)
Intelligence -0.022 —-0.061 —-0.043 0.131 0.091 0.097
0.072)  (0.070)  (0.067)  (0.110)  (0.110)  (0.110)
Promotion 0.176***  0.186*** 0.279%%*  0.296%**
(0.044)  (0.042) (0.082)  (0.082)
Computer 0.133%%*  0.121%** 0.071 0.071
(0.043) (0.042) (0.072) (0.071)
Scale 0.020* 0.021** 0.028 0.026
(0.010) (0.010) (0.018) (0.018)
Welfare 0.121%%*  0.115%** 0.070 0.064
(0.036) (0.036) (0.059) (0.058)
Cash 0.211%*  0.172%** 0.103* 0.091
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Continued

(0.036) (0.035) (0.061) (0.061)

Contra 0.191*  0.121*%** 0.084 0.072
(0.041) (0.041) (0.065) (0.064)

Otherwork 0.052 0.026
(0.044) (0.075)

East 0.236*** 0.057
(0.054) (0.091)

Middle 0.108* 0.107
(0.060) (0.119)

West 0.185** 0.086
(0.073) (0.137)
Lpgdp 0.355%** 0.388***
(0.073) (0.135)
Marriedmale 0.238** 0.235%%*  0.230%°%*  0.555%%  (0.523*%**  0.563***
(0.093)  (0.089)  (0.088)  (0.124)  (0.123)  (0.123)
Constant 75874 734700 3172000 7672 T ATIH* 3.230**
(0.315)  (0.313)  (0.811)  (0.410)  (0.416)  (1.484)

Observations 2227 2227 2227 981 981 981
R? 0.221 0.270 0.312 0.218 0.240 0.259
P > F-statistic 0.000 0.000 0.000 0.000 0.000 0.000

Robust standard errors in parentheses ***p < 0.01, **p < 0.05, *p < 0.1.

shows that in the rural group, the role of education is not well reflected. It maybe
because the economic level of rural areas is relatively backward. In the urban
sample, people with college degree and above have no significant difference in
wage income compared with the benchmark group, this result is valid in Model
(4) to Model (6). For those whose education level is primary school, junior high
school and high school/secondary school/technical school/vocational high school,
the effect of these education level on the wage income are not different from the
benchmark group when other control variables remain unchanged, this is con-
sistent in Model (4) to Model (6). Age have a positive and significant effect on
individual wage income in both urban and rural areas from Model (1) to Model
(6). This may be because personal experience will increase as the age increases,
which will help to increase the individual’s wage income. In the urban group, the
increase in age has a smaller effect on the individual wage income than the rural
sample group. It may be because that the employers in the town own more skills
as time went by. The factor of the square of the age divided by 100 is significant-
ly negative in both the urban and rural sample groups. This shows that there is
an inflexion point in the impact of age on individual wage income. After this

threshold, age will have a negative effect on individual wage income. This thre-
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shold is 43.5 years in Model (1), 44.0 years in Model (2), 43.9 years in Model (3),
and 38.6 years in Model (4), in Model (5) 39.1 years old, 38.1 years old in Model
(6). This shows that the inflexion point of the effect of age on individual wage
income in the urban sample is larger than that in the rural sample. Health status
does not have a significant effect on wage income in all the models. This maybe
because every person need to work hard in order to get more wage regardless of
his or her health condition. In rural areas, marital status have a negative and sig-
nificant impact on wage income while the coefficients are not significant in the
urban area. The partial effect of wage on the variable Marriedis

OLnwage,, / Omarried;, = f, + f,male;,, as we can see, two factors have influence
on the partial effects of Znwage on Married, in the rural group, the coefficients
of Marriedin is significantly negative, which indicates that the coefficient of S, is
significantly negative, on the otherhand, the coefficient of Marriedmale is sig-
nificantly positive and the absolute value is bigger, when we consider female,
the second part of the partial effects is zero, so the total partial effects is signif-
icantly negative, which means that women get bad results when her marriage
status is married and has a spouse. On the contrary, when we consider male,
the second part of the partial effects is the coefficient of the interaction term,
therefore, the total effects is significantly positive, so men can benefit from the
marriage status which is married and having a spouse. The coefficients of Intel-
ligence are not significant in all the models, this may be because that the abilities
captured by the Intelligence are not important for deciding the amount of wage
income.

After joining the second set of control variables, for promotion, whether in
urban or rural areas, promotion will have a positive effect on the individual’s
wage income, this effect is consistent in Model (2), Model (3), Model (5) and
Model (6). And the effects of promotion in rural areas is greater than that of ur-
ban areas. In the urban group, the need of using computers when working will
have a significant effect on the individual’s wage income, and this relationship is
still significant after joining the third set of control variables. In the rural group,
the coefficients of Computer have no significant effect on the individual’s wage
income in Model (5) and Model (6), which may be due to the low level of eco-
nomic development in rural areas. In Model (2) and Model (3), the size of a
company have a significant effect on an individual’s wage income. However, in
rural areas, the coefficients of Scale are not significant in Model (5) and Model
(6). It maybe because of the low economic conditions in the rural areas. For
physical benefits, in Model (2), they can significantly contribute to wage income
in the urban group sample, and this relationship is significant after controlling
the third set of control variables. But the coefficients of Welfare does not have a
significant impact on the wage income in Model (5) and Model (6). This is
probably because in rural groups, the level of physical benefits is low. Maybe the
same reason applied to the cash benefits. In the urban sample, signing a labor
contract has a significant positive impact on individual wage income, and this

relationship is significant when joining the third set of control variables. In the
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rural sample, the signing of the labor contract is not significant. This maybe be-
cause people in the rural place didn’t put enough emphasize on the contract, so
they would not use the contract to protect their rights even though they have
signed contracts. The F-statistics of all the Models are big enough so that the
specifications of all the models are credible.

4.1. The Effect of the Frequencies of Using the Internet on the
Wage Gap between Urban and Rural Areas

This paper uses the interaction term to test the effect of the frequencies of
working with the on the wage income gap between urban and rural places. The

model is as follows:

Lnwage,,

=aX gt B Workm + ﬂzUrbanm + ﬂﬂnterw +é& (2)

Among them, Lnwage is the logarithm of the wage for the individual, X'is a
vector of control variables, Work is the frequencies of working with the Internet,
Urban indicates the place where the individuals live in, /nfer is the interaction
term of Work and Urban. ¢ is the error term, the subscript i j, ¢ refers to the
1th observation, jth employer, #th occupation, respectively.

We can tell if the frequencies of working with the Internet has significant ef-
fect on the wage gap between urban and rural areas by looking at the symbol and
the significance of the coefficient of the interaction term inter. The results are as
follows:

In Table 3, the first model contains the first group of control variables, the
coefficient of the Urban is not significant, the coefficient of variable Work is
positive and significant, which means that the higher the frequencies of working
with the Internet, the higher the individual wage income. The interaction term
of the Urban and the Work is not significant, so that the frequencies of working
with the Internet has no significant role on the wage income gap between urban
and rural areas. As for other explanatory variables, male get more wage than fe-
male, the discrimination against female still exists. As for the education level, the
benchmark group is the Illiterate/Semi-literate, we can see that the wage differ-
ence between those whose education level is primary school, junior high school,
High school/secondary school/technical school/vocational high school and Col-
lege and those of the benchmark is not significantly different. Those who has an
education level of undergraduate has a significant higher wage income than the
benchmark group. The coefficient of Agesq is negative and significant, this effect
is significant at 1% level. This means that the effect of age on the wage income
has an inflexion point, this point is 41.3 years old. As for the health condition,
the healthy condition has a positive and significant effect on the individual wage
income. When other explanatory variables and employer dummies and occupa-
tion dummies are included, the coefficients are still significant. This means that
health is important for getting good wage income which is in accordance with
our anticipation. As for the marital status, the coefficients are not significant in

all the models. As for the Intelligence, the coefficient is positive but not significant,
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Table 3. The effect of the frequencies of working with the Internet on the wage gap.

1 (2 (3) 4) (5)

Urban 0.048 0.028 —-0.022 -0.020 -0.010
(0.042) (0.040) (0.042) (0.043) (0.038)

Work 0.135** 0.045 0.024 0.031 0.053
(0.063) (0.062) (0.055) (0.056) (0.057)

Inter 0.072 0.084 0.087 0.083 0.068
(0.066) (0.060) (0.056) (0.056) (0.060)
Male 0.194*** 0.175%** 0.157*** 0.155%** 0.145%**
(0.054) (0.052) (0.052) (0.051) (0.049)

Primary school -0.104 -0.096 -0.080 -0.084 -0.069
(0.117) (0.103) (0.079) (0.077) (0.082)

Junior high school -0.113 -0.136 -0.130 -0.135* —-0.124
(0.114) (0.100) (0.076) (0.075) (0.081)

High school/secondary

school/technical -0.054 -0.151 -0.120 -0.121 -0.097

school/vocational high school
(0.109) (0.103) (0.078) (0.082) (0.093)
College 0.148 0.013 0.040 0.041 0.067

(0.105) (0.110) (0.090) (0.102) (0.115)

Undergraduate 0.347** 0.207 0.239* 0.243 0.283*
(0.131) (0.138) (0.118) (0.141) (0.156)

Age 0.119%%* 0.112%%* 0.112%%* 0.112%*+* 0.107***
(0.010) (0.009) (0.009) (0.009) (0.010)

Agesq/100 —0.1447  —0.134%*  —0.134**  —0.132%**  —0.125***
(0.013) (0.012) (0.012) (0.013) (0.014)

Health 0.048* 0.060** 0.072%** 0.075**+* 0.072%**
(0.023) (0.024) (0.022) (0.022) (0.022)
Married —-0.149 —-0.112 —-0.126 -0.127 -0.130
(0.091) (0.082) (0.078) (0.078) (0.079)
Intelligence 0.020 -0.023 —-0.007 -0.001 —-0.001
(0.051) (0.051) (0.052) (0.054) (0.053)

Promotion 0.206*** 0.231%%* 0.2327%* 0.226%**

(0.043) (0.042) (0.044) (0.046)

Computer 0.107*** 0.103*** 0.101** 0.102**
(0.037) (0.036) (0.037) (0.037)

Scale 0.037*** 0.035%** 0.031*** 0.025**
(0.011) (0.011) (0.011) (0.010)

Welfare 0.122%** 0.107*** 0.102*** 0.103***
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(0.032) (0.029) (0.030) (0.030)
Cash 0.179%** 0.139%** 0.139* 0.140%**
(0.037) (0.027) (0.026) (0.025)
Contra 0.156*** 0.108*** 0.100*** 0.109***
(0.025) (0.027) (0.028) (0.031)
Otherwork 0.051 0.049 0.042
(0.039) (0.038) (0.035)
East 0.179*** 0.177*** 0.183***
(0.046) (0.045) (0.045)
Centre 0.122* 0.122* 0.125*
(0.067) (0.066) (0.064)
West 0.181*** 0.180*** 0.184***
(0.050) (0.050) (0.051)
Lpgdp 0.3870% 03810 (.393+
(0.056) (0.059) (0.060)
Marriedmale 0.318*** 0.303%** 0.324%** 0.328*** 0.316%**
(0.077) (0.079) (0.075) (0.077) (0.074)
Employer dummies No No No No Yes
Occupation dummies No No No Yes Yes
Constant 7.598*** 7.400%** 3.105%** 3.310%* 3.261%*
(0.136) (0.156) (0.634) (0.675) (0.702)
Observations 3208 3208 3208 3208 3208
R? 0.203 0.253 0.288 0.289 0.296

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

after adding other explanatory variables, employer dummies and occupation dum-
mies, the coefficients of Intelligence are still not significant.

Model (2) added another group of control variables based on the model (1). In
this case, the interaction term of Urban and Work is still not significant. As for
the new control variables, those who got promoted in their jobs will get more
wage income, this symbol is in line with the anticipation. After adding more
control variables and dummies, the coefficients of promotion is still positive and
significant. As for the computer, for those people whose work need to use com-
puters earn more wage than those whose work didn’t, this maybe because for the
work which need computers tend to be those that require more skills so that
these work pay more. After adding more control variables and dummies, the
coefficients of computers are still positive and significant. The coefficient of
Scaleis positive and significant in Model (2) Model (3) Model (4) and Model (5),
this maybe because that bigger companies will have more scale effect. The coef-

ficients of Welfare and Cash have positive and significant effects on the individ-
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ual wage income in Model (2) to Model (5), these symbols meet with the antici-
pation. As for the Contra, signing a contract is good for improving one’s wage
income, this maybe because that a contract will protect the labor’s economic
benefit, the symbol and significance of the Contra does not change after adding
more control variables and dummies of employers and occupations.

Model (3) added the last group of control variables. The coefficient of Other-
work is positive but not significant. This maybe because that an individual has
difficulties to do many jobs at the same time. As for the region, the benchmark
group is northeast, we can see that the region of East, Centre, Westhas a positive
and significant role on the wage income than the northeast. This maybe because
that the economic situations of the other three regions are better than the
benchmark group, so the people within these three regions can benefit from it.
When it comes to Lpgdp, the coefficient is positive and significant and the sym-
bol together with the significance don’t change after more control variables and
dummies of employers and occupations were included, this results are in line

with the anticipation.

4.2. Investigate the Impact of Urban and Rural Wage Income
Disparities at Different Income Levels

In order to test the effect of the frequencies of working with the Internet on the
wage income gap at different wage distribution, quantile regressions are used to
get the results. The results are as follows:

From the quantile regression results in Table 4, we found that the interaction
of Urban and Work is not significant except in the 75 quantile. The coefficient
of Marriedmale is significant in all the models. With the coefficient of Married
considered, it has been proven that for those who are married, male tend to get
more wage than female. This maybe because married male have the responsibili-
ties to earn more wage than female, who have more responsibilities to look after
children. As for the male, the coefficient is positive and significant in almost all
the models except in the 25" quantile. This is the proof of the discrimination
against female. For the education level, in the upper quantile, the tendency is
that the higher the education, the higher the effects of education on the individ-
ual wage income. The coefficient of Age is positive and significant in all the
models. And the coefficient of Agesqis negative and significant. This means that
the effect of age on the wage income has an inflexion point. For the first model,
the inflexion point is 42.3 years old; for the second model, the inflexion point is
41.0 years old; for the third model, the inflexion point is 41.6 years old; for the
fourth model, the inflexion point is 46.0 years old; for the fifth model, the in-
flexion point is 51.9 years old; for the sixth model, the inflexion point is 42.8
years old. The coefficients of The variable Health is significant in 10" and 75"
quantile, this means that the health condition is important for those whose wage
income was in the lower end and upper end of the wage distribution. The coeffi-
cients of Intelligence was not significant in all the models. The coefficients of

Promotion is positive and significant, which is in line with the anticipation. The
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Table 4. The effect of the frequencies of working with the Internet on the wage gap in
different wage quantiles.

(1) (2) (3) (4) (5) (6)
10% 25t 50t 75t 90t OLS
Urban 0.006 0.033 0.035 -0.029 -0.044 -0.010

(0.092) (0.055) (0.033) (0.031) (0.033) (0.043)
Work 0.095 0.113 0.026 0.003 0.064 0.053
(0.166) (0.074) (0.039) (0.038) (0.055) (0.061)
Inter 0.040 -0.008 0.019 0.097** 0.082 0.068
(0.169) (0.078) (0.043) (0.042) (0.057) (0.065)
Marriedmale 0.215* 0.319%** 0.280*** 0.230*** 0.162*** 0.316***
(0.130) (0.109) (0.060) (0.048) (0.044) (0.071)
Male 0.261** 0.134 0.096* 0.130*** 0.205%** 0.145%*
(0.120) (0.104) (0.056) (0.043) (0.038) (0.064)
Primary school —-0.302 -0.185 0.023 0.139* 0.152** —-0.069
(0.491) (0.155) (0.079) (0.073) (0.067) (0.103)
Junior high school -0.302 -0.227 -0.040 0.103 0.167*** -0.124

(0.490) (0.151) (0.065) (0.073) (0.049) (0.099)

High school/secondary
school/technical
school/vocational high -0.265 -0.197 -0.012 0.134* 0.130** -0.097
school
(0.491) (0.149) (0.067) (0.073) (0.052) (0.101)
College 0.031 -0.006 0.156** 0.274*** 0.229%** 0.067

(0.492) (0.150) (0.069) (0.076) (0.052) (0.104)

Undergraduate 0.207 0.195 0.344*** 0.450*** 0.372%** 0.283***
(0.493) (0.153) (0.071) (0.077) (0.057) (0.107)

Age 0.170** 0.142%* 0.084*** 0.057**+* 0.056%** 0.107+*
(0.018) (0.016) (0.010) (0.009) (0.009) (0.013)

Agesq/100 —0.201%%*  —0.173***  —0.101*"**  —0.062*** —0.054*** —0.125%**
(0.022) (0.021) (0.014) (0.013) (0.012) (0.016)
Health 0.107** 0.034 0.017 0.076*** 0.038 0.072*
(0.050) (0.054) (0.024) (0.026) (0.034) (0.040)

Married 0.124 —-0.065 —0.122%*  —0.169***  —-0.154***  -0.130**
(0.106) (0.083) (0.053) (0.041) (0.035) (0.061)
Intelligence 0.089 -0.051 -0.011 -0.011 —-0.008 —-0.001
(0.175) (0.089) (0.035) (0.022) (0.054) (0.058)

Promotion 0.188*** 0.197%* 0.168%** 0.126%** 0.154%** 0.226**
(0.058) (0.049) (0.024) (0.030) (0.039) (0.038)

Computer 0.139*** 0.107** 0.123%** 0.090*** 0.098*** 0.102***

(0.054) (0.043) (0.028) (0.025) (0.030) (0.037)
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Scale 0.027** 0.032*** 0.033*** 0.022*** 0.022*** 0.025***
(0.012) (0.009) (0.006) (0.006) (0.007) (0.009)
Welfare 0.093* 0.103*** 0.099*** 0.090*** 0.076*** 0.103***
(0.047) (0.032) (0.022) (0.020) (0.022) (0.030)
Cash 0.135*** 0.180*** 0.128*** 0.133*** 0.117*** 0.140***
(0.047) (0.032) (0.022) (0.021) (0.022) (0.030)
Contra 0.231%** 0.125%** 0.041 -0.005 -0.027 0.109***
(0.064) (0.048) (0.028) (0.024) (0.026) (0.034)
Otherwork 0.066 0.017 -0.004 0.028 0.122%** 0.042
(0.093) (0.061) (0.035) (0.043) (0.042) (0.038)
East 0.221+% 0.263%** 0.144%* 0.130** 0.187%** 0.183***
(0.062) (0.048) (0.037) (0.030) (0.027) (0.046)
Centre 0.065 0.092* 0.100** 0.093*** 0.205%** 0.125%*
(0.075) (0.050) (0.041) (0.032) (0.031) (0.053)
West 0.101 0.167** 0.165%** 0.117%%* 0.255%** 0.184**
(0.096) (0.071) (0.048) (0.039) (0.047) (0.063)
Lpgdp 0.357*** 0.327*** 0.347*4** 0.356*** 0.460*** 0.393***
(0.092) (0.065) (0.039) (0.044) (0.044) (0.064)
Employer dummies Yes Yes Yes Yes Yes Yes
Occupation dummies Yes Yes Yes Yes Yes Yes
Constant 1.466 3.012%** 4.420%%* 4.993%** 3.9614** 3.261%*
(1.181) (0.779) (0.473) (0.510) (0.489) (0.706)
Observations 3,208 3,208 3,208 3,208 3,208 3,208
R? 0.218 0.198 0.163 0.172 0.198 0.296

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

coefficient of Computer is positive and significant in all the models. As for the
scale, the coefficients are positive and significant in all models. The coefficients
of Welfare and Cash have positive and significant effects on the individual wage
income in all the models, which is in line with anticipation. The coefficients of
Contra is positive and significant in 10" and 25" quantile. This maybe because
that people whose wage income located in the low end of the distribution can get
more benefits from the contracts while for the people whose wage income is in
the high end of the wage distribution, the effect of the contracts are not big
enough. The coefficients of Otherwork are positive and significant in 90" quan-
tile, this maybe because that for those whose wage are in the high end own more
abilities which enable them to do more than one job, so they can get more wage
income. As for the region, the coefficients of East are positive and significant in
all the models, this maybe because that the economy in the east is good than in
the northeast; the coefficients of Centre are positive in all quantiles except the

10™ quantile, which maybe because that in the middle and upper end of the wage
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distribution, the economy situation in the center part of China is better than in
the northeast. The same situation applied to the west region. As for the Lpgdp,
the coefficients are positive and significant in all the models, this means that if
the GDP per person is high, every person can get benefits from it. The employer
dummies and the occupation dummies are controlled in all of the models.

5. Tests for Heteroscedasticity and Correlation

In cross-section data, the problem of heteroscedasticity is not often met with. In
order to test if this problem exists. This paper use the White’s test to realize the
goal. This method was put up by White (1980). The White’s test is a kind of LM
(Lagrange Multiplier) test which doesn’t need to know if the problem of hete-
roscedasticity exists (Tables 5-10).

Table 5. Test of heteroscedasticity of Model (1).

Null hypothesis Test results Explanation of Model (1)

chi? (442) = 442.83

. Can not reject the null hypothesis
Prob > chi® = 0.4799

Homoscedasticity

Table 6. Test of heteroscedasticity of Model (2).

Null hypothesis Test results Explanation of Model (2)

chi? (665) = 732.38
Prob > chi? = 0.0354

H dasticit Reject the null hypothesis, hete-
omoscedastici
Y roscedasticity exists.

Table 7. Test of heteroscedasticity of Model (3).

Null hypothesis Test results Explanation of Model (3)

chi? (874) = 1002.95
Prob > chi* = 0.0015

Reject the null hypothesis, hete-

Homoscedasticit
¥ roscedasticity exists.

Table 8. Test of heteroscedasticity of Model (4).

Null hypothesis Test results Explanation of Model (4)

chi® (375) = 364.88

Can not reject the null hypothesis
Prob > chi® = 0.6362

Homoscedasticity

Table 9. Test of heteroscedasticity of Model (5).

Null hypothesis Test results Explanation of Model (5)

chi? (565) = 530.89

Prob > chi? = 0.8452 Can not reject the null hypothesis

Homoscedasticity

Table 10. Test of heteroscedasticity of Model (6).

Null hypothesis Test results Explanation of Model (6)

chi2 (730) = 741.79

Prob > chi? = 0.3728 Can not reject the null hypothesis

Homoscedasticity
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For Model (2), the White’s test results are as follows:

For Model (3), the White’s test results are as follows:

For Model (4), the White’s test results are as follows:

For Model (5), the White’s test results are as follows:

For Model (6), the White’s test results are as follows:

Through the White’s test, we can see that in the urban sample, problems of
heteroscedasticity exist. Therefore, this paper used the FGLS which means Feasi-
ble General Least Square to obtain the accurate estimates. After tests, heterosce-
dasticity exists in the urban sample, so this paper used the FGLS with the urban
sample only. The results are shown in Table 11:

Table 11. The results using the method of FGLS in urban subsample.

Urban
1) () 3)

Frequencies 0.211%*+* 0.182%** 0.093***
(0.033) (0.054) (0.025)
male 0.203** 0.060 0.172*
(0.075) (0.073) (0.089)
Primary school 0.105 -0.070 0.244*
(0.097) (0.199) (0.127)
Junior high school 0.101 -0.122 0.230*
(0.127) (0.164) (0.126)
High school/ sec01'1dary s.choolltechnical 0.156 0163 0.263*

school/vocational high school

(0.117) (0.212) (0.132)

College 0.368*** -0.059 0.436***
(0.113) (0.197) (0.147)

Undergraduate 0.607*%* 0.216 0.624***
(0.153) (0.205) (0.185)

Age 0.091*** 0.127*** 0.077***
(0.012) (0.027) (0.011)

Agesq/100 —0.104*** —0.165*** —0.085***
(0.015) (0.040) (0.013)
Health 0.060** 0.047 0.060**
(0.028) (0.103) (0.029)
Married -0.114 —0.212** -0.057
(0.075) (0.076) (0.053)
Intelligence —0.001 0.155 -0.039
(0.052) (0.133) (0.057)

Promotion 0.188*** 0.141%%*
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(0.062) (0.041)
Computer 0.034 0.136***
(0.050) (0.034)
Scale 0.034** 0.025**
(0.013) (0.012)
Welfare 0.058 0.116%%*
(0.041) (0.032)
Cash 0.096* 0.145%**
(0.050) (0.038)
Contra 0.053 0.103*
(0.063) (0.055)
Otherwork 0.024
(0.037)
East 0.209***
(0.047)
Centre 0.131%**
(0.043)
West 0.168***
(0.043)
Lpgdp 0.409***
(0.064)
Marriedmale 0.180** 0.471%%* 0.170**
(0.064) (0.099) (0.069)
Emploer dummies Yes Yes Yes
Occupation dummies Yes Yes Yes
Constant 7.655%** 7.277%* 3.065%**
(0.284) (0.360) (0.729)
Observations 2227 981 2227
R? 0.207 0.275 0.319

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.

From Table 11, we can see that the frequencies of working with the Internet
still has a positive and significant effect on the individual wage income. Most ex-
planatory variables have the similar results as above. The individual correlation
within occupations was considered when calculating the standard errors. What’s

more, the Employer dummies and the Occupation dummies were included.

6. Robustness Check

In order to verify whether the regression results obtained above are robust, the
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regression results are analyzed for robustness.

6.1. Seemingly Unrelated Regression Model Test

This paper uses the method proposed by Lian Yujun, Liao Junping (2017) [22] to
test the difference between groups after group regression. That is, the regression
results were tested for robustness using a seemingly unrelated regression model.
A seemingly uncorrelated model is two models that seem to have no relationship
on the surface but are essentially related. The relationship here is to assume that
the error items of the urban group and the rural group are related to each other.
The models of the urban group and the rural group are as follows:
Lnwage,, = a, X, + pwork, +¢&,,i=1,2,---,Nl (3)
Lnwage,, = a, X, + Bywork, + &5, j =1,2,---,N2 (4)

Although the urban and rural areas are different, there are many similarities
in terms of the social and legal environment and the government’s policies. The
error term between the two may be related, that is, corr (&, &, ) # 0. At this
point, after performing the SUR estimation on the two sample groups, the coef-
ficients difference between the two groups is tested. The regression results are
shown in Table 12.

As can be seen from Table 12, the effect of the frequencies of working with
the Internet on individual wage income is not significantly different between
urban and rural areas. Therefore, the frequencies of working with the Internet
does not have a significant impact on the urban-rural wage income gap, which
verifies the conclusions reached in this paper. In the above regression equations,
both the urban and rural models control the control variables, employer fixed

effects, occupational fixed effects.

6.2. Fisher Combination Test

This paper also uses another method proposed by Lian Yujun, Liao Junping.

Table 12. SUR test for the significance of the coefficients difference.

Year 2014
urban rural
Frequencies 0.099** 0.129*
(0.040) (0.072)
The difference of the coefficients of the frequencies
of working with the Internet 0030
Control Variables Yes Yes
Employer dummies Yes Yes
Occupation dummies Yes Yes
N 2227 981
R? 0.312 0.259
The P-value of the difference 0.708

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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(2017) [22] to test the significance of the coefficients difference between groups
after group regression, that is, to use Fisher’s combinatorial test to test whether
the differences between the two regression coefficients are significant. This me-
thod also divides the sample into urban group and rural group, with model set-
tings such as model (3) and model (4). The coefficients of the frequencies of
working with the Internet are £, and f,, respectively. Then the coefficient dif-
ference between the two is d = S, — f,, and the original hypothesis of the test is:
H,: d =0, d is a statistic. If the distribution characteristics are known in advance,
we can judge the probability that we observe d = B, -, by analyzing the position
of d in its distribution. If the probability is small, it indicates that H: d =0 is a
small probability event, and the null hypothesis should be rejected at this time,
otherwise the null hypothesis cannot be rejected. However, in the actual applica-
tion process, we do not know the distribution characteristics of d. At this point,
the existing samples can be resampled to obtain an empirical sample, and the
empirical sample is used to construct a coefficient difference statistic d between
the groups. The empirical p-value is obtained by the distribution of d. The re-
gression results are shown in Table 13.

As can be seen from Table 13, the effect of the frequencies of working with the
Internet on individual wage income is not significantly different between urban
and rural areas. Therefore, the frequencies of working with the Internet do not
have a significant impact on the urban-rural wage income gap. Besides, the regres-
sions above controlled the control variables, employer fixed effects, occupational

fixed effects. Therefore, the conclusions reached in this paper are robust.

7. Conclusions and Revelations

Through the analysis of the 2014 China Family Panel Survey (CFPS) data, this
paper finds that the frequencies of working with the Internet has a significant
effect on the individual’s wage income. When adding more control variables,
this kind of relationship is still established. Further research finds that the fre-
quencies of working with the Internet do not have a significant impact on the wage
income gap between urban and rural areas. This relationship is still valid when

more control variables are added and a series of dummy variables are added.

Table 13. Fisher combination test for the significance of the coefficients difference.

Year 2014

Urban Rural
Frequencies 0.099** 0.129*
(2.55) (1.77)

The differences of the frequencies 0.030

N 2,227 981

R? 0.312 0.259

The P-value of the differences 0.357

Robust standard errors in parentheses. ***p < 0.01, **p < 0.05, *p < 0.1.
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When studying the impact of the frequencies of working with the Internet on the
wage gap between urban and rural wages at different quantile levels, this paper
finds that the frequencies of working with the Internet has no significant effect
on the wage gap except for the 75" quantile.

In the urban subsample, heteroscedasticity was discovered, so the FGLS me-
thod was used to get the accurate estimates. The results show that the frequen-
cies of working with the Internet still have positive and significant effect on the
individual wage income.

In the robustness test, it is tested whether the difference between the two re-
gression coefficients is significant. The results show that the difference between
the two regression coefficients is not significant, which is different from the pre-
vious direct comparison of regression coefficients. This shows that maybe it is
not a good idea to reach a conclusion by simply comparing the coefficients of
the two sets of regressions.

The impact of the frequencies of working with the Internet is not significantly
different between urban and rural areas. Therefore, residents in rural areas
should be encouraged to use the Internet at work, which can increase the wage
income of rural residents and can curb the widening income gap between urban
and rural wages. In order to make it convenient for rural residents to use the In-
ternet when working, the government should take more measures to improve
the penetration of the Internet and some lessons should be given to those who
do not know how to use the Internet.

This paper has only studied the cross-sectional data which may be susceptible
to unobservable predictors that are correlated with the core explanatory variable,
and these unobserved predictors are also rewarded in the labor market. In this
case, the accurate estimates could not be obtained. Therefore, further research
need to use the panel data to solve the problem. What’s more, more proxies va-
riables which can proxy the unobserved individual’s ability should be considered

to test the robustness of the results.
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