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Abstract
Purpose – The purpose of this paper is to study a new pathway out of poverty for rural areas through
cultivating non-farm employment: the new media utilization.
Design/methodology/approach – The authors utilize two waves of nationwide micro survey data in
China, China General Social Survey 2005 and 2013, to investigate the impacts of new media coverage on
non-farm employment and earnings in rural China with the ordered probit model and instrument variables.
Findings – The authors find that promotion of new media coverage can significantly enhance rural non-farm
employment in China by 10-20 percent and ultimately increase earnings for rural residents. The findings provide
new evidence for the new media as a potential newly emerging pathway out of poverty for rural areas.
The conclusions are robust regarding a variety of controls and model specifications, evaluations with alternative
measures, examinations within different subsamples, and estimations with constructed pseudo panels.
Social implications – Encouragement of new media coverage in rural China not only can improve the rural
non-farm employment and living standards but also can contribute toward narrowing the differences
between urban and rural areas, thereby balancing regional development.
Originality/value – It contributes to the existing literature through primarily empirically investigating the
economic functions of new media in rural China.
Keywords Ordered probit model, IVs, New media coverage, Non-farm employment,
Frequency of internet utilization
Paper type Research paper

1. Introduction
The existing literature has continually advocated that the new media has been actively
playing an important role in economic development. Litan and Rivlin (2001) stated that the
new media is bound to significantly and positively influence the total factor productivity
based on the American industries data. With respect to information communication, its high
efficiency and low cost have contributed to making markets more transparent and more
effective. A wide coverage of internet not only can greatly reduce transaction costs but can
also dramatically improve management efficiency in all the industries. From the Chinese
provincial panel data, it is found that increased regional internet coverage has generated a
positive impact on local economic growth (Li and Jing, 2013; Xie and Gao, 2015).
For individual development, Hindman (2000) found that disparities of socio-economic
performances between metropolitan and non-metropolitan residents in the USA are more
associated with internet utilization rather than heterogeneous regional economic
characteristics. Furuholt and Kristiansen (2007) further empirically showed that the
disparity of internet coverage has gradually enlarged gaps in economic performances
between rural and urban residents in Tanzania (e.g. innovations, human capitalChina Agricultural Economic
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accumulation, and income). These literature studies all support that unbalanced internet
coverage can aggravate regional disparity. Therefore, promotion of rural network facilities
construction and generalization of internet coverage are important for improving regional
welfare and balancing regional development.

Meanwhile, it is widely recognized that there are obvious internet coverage disparities
between rural and urban areas. For example, in the scenario of China, the rural network
coverage rate is 27.5 percent in 2014 while the coverage rate is higher than 60 percent in the
urban areas. Moreover, rural farmers barely adopt network for production in China,
compared with agricultural institutions or developed countries (Zhao et al., 2006).
Considering the possibility that the increasing rural-urban income gap is partly attributable
to the existing spatial disparity in internet coverage and the existing rural labor surplus (Cai
and Wang, 2007; Li et al., 2011), it is important to understand the impacts of internet
utilization on rural labor market in China. At the same time, rural non-farm income is
commonly accepted as a critical pathway out of poverty for rural residents (Adams, 2002;
Berdegue et al., 2001; Haggblade et al., 2010; Lanjouw and Lanjouw, 2001). Consequently,
examining how the network coverage affects rural non-farm employment as well as rural
earnings undoubtedly is very informative for policy implication.

The existing empirical literature on rural economy focuses on different determinants as
well as government’s roles in promoting rural development, such as human capital buildup
(Luan et al., 2015), elimination of the institutional constraints (Li et al., 2011), fosterage of
rural enterprises, and preferential tax policies ( Janvry and Sadoulet, 2000; Reardon and
Berdegué, 2001; Christiaensen et al., 2013). However, the studies scarcely probe into the
effects on rural employment and earnings from the respect of new network technology
utilization. This article contributes to the literature on rural economy and investigates
relationship between the new approach, internet accessing, and increases in non-farm
employment and earnings using Chinese national micro data sets. In addition, a newly
emerged branch of literature in new media economics has started to emphasize the
importance of new media in “the new rural construction” through effective information
dissemination after 2003 in China. However, empirical studies to quantify the effects are still
numbered. Hence, we also contribute to this branch of literature in the way of empirically
measuring the effects of new media utilization on rural development.

We find that the average marginal effects of internet utilization on improving non-farm
employment are around 10-20 percent with the China General Social Survey (CGSS) 2005 and
2013, with the use of ordered probit models as well as using instrument variables.
The conclusions are robust to a variety of controls regarding family background and
individual characteristics, as well as alternative measures for outcome and independent
variables, examinations within different subsamples, and estimations with constructed
pseudo panels. This paper is organized as follows: Section 1 is the introduction; Section 2
presents the theoretical framework and describes the rural-urban disparity in China; Section 3
proposes the empirical models and describes the data; Section 4 presents the empirical results,
and also robustness checks are provided; and Section 5 offers concluding remarks.

2. Theoretical framework and background
2.1 Rural development and new media
Two stylized facts are widely documented in the literature on rural China (Cai and Wang,
2007; Li et al., 2011): rural labor surplus and rural-urban income gap. The urban-rural income
disparity continues to expand and keeps ranking at the top of the world (Cai andWang, 2007).
During the urbanization process, more and more rural residents move to urban areas for
non-agricultural opportunities, but household registration system, hukou, keeps constraining
labor mobility. There are still over 0.67 billion residents living in rural China in 2014.
Considering the large population size, welfare of rural residents is an indispensable and
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critical component for the long-term development of China (Le et al., 2010). Most of the existing
literature focuses on studying institutional reforms to encourage labor mobility but ignores
inner creation of rural economic vitality. Since the capacity of cities to accommodate
rural-urban migrants is limited by the current circumstances, reforms within rural areas
to diverse rural employment and to enhance rural economic vitality turn to be the key
determinants to better livings in rural areas.

Typically, rural earnings involve two sources: farming and non-farm earnings.
Theoretically, employment decision depends on human capital factors and family
background. Human capital factors, for example, education attainment and health
condition, are the most influential determinants. The higher the education level, the more
probably one selects non-farm jobs as well as has a higher income (Shen and Zhou, 2004).
Family-related factors are also important, for example, the impacts of parents through
intergenerational transmission mechanism. If one’s parents have non-farm employment
experience, he or she is more likely to choose non-farm employment. Family size also can
affect individual’s labor market decision, in particular for females. Regional macro-
characteristics are also important while individuals are making employment decisions:
business cycle, development of rural enterprises, and changes in regional policies.
Undoubtedly, government’s supports for rural enterprises and infrastructure investment
will contribute to regional employment. The aforementioned traditional determinants are
largely explored in the existing literature; however, the role of new media is still in its infancy.

Positive influences of the new media on promoting rural development can be summarized as
follows. First, it can effectively spread agricultural information, including knowledge on
agricultural production, rural education in scientific farming and technology, agricultural market
updating, and the like. Compared with other traditional methodologies, the new media has its
unique superiority in effective information dissemination: unprecedentedly rich information, fast
speed of dissemination beyond imagination, and infinitesimal cost (Cai Rang Zhuo Ma, 2010;
Chen and Chen, 2006; Deng, 2011; Feng, 2007). Second, propagation of non-agricultural
productions and updating of market information through new media can generate effects on
non-agricultural employment. The new media can accelerate knowledge communications and
lower cost of knowledge generalization in the rural setting. For example, educational programs
and career training programs can be directly provided through the new media, which further
contributes to non-farm employment and enhanced productivity.

Third, the link between agricultural and non-agricultural departments can be effectively
strengthened by the internet technology, and ultimately, transition from agricultural production
to non-agricultural economy can be accelerated. The traditional channel of employment
information, social network, will gradually be replaced by the newmedia. Internet utilization can
directly enhance rural communication with the outside. Combined with individual subjective
initiatives and consciousness, this connection might change traditional thinking of farmers.
When the rural residents start to get in touch with effective information and knowledge through
the new media, rich information will shape their thinking and learning, update their knowledge,
and modernize their values. Chen (2009) also states that the network transmission combined
with the subjective initiative of farmers will improve the rural living standards in China.
Gao (2013a, b) theoretically and empirically evaluates how new media consumption modernizes
value of farmers with the data obtained from the Henan province. The changes in consciousness
gradually lead to breaking the conservative thinking and traditional production mode.
We illustrate the above mechanismwith the following framework. In all, as stated by Zhang and
Fang (2002), the newmedia is an important driving force for the construction of new rural areas.

2.2 Chinese network development
Since China Education and Research Network connected with American NCFnet in 1994,
China officially has started the era of new media. In 2009, the World Media Summit was

240

CAER
9,2



www.manaraa.com

held and 3G licenses were officially released in China. In 2013, 4G licenses are formally
released. Digitalization and the popularity of mobile internet have become significant
characteristics in Chinese society and play an important role in economic development
(Yue, 2014). We can access to internet not only through traditional ways, for example,
broadband connection and dial-up based connection, but also through television,
mobile phones, portable devices, tablet PCs, and computers. Currently, China’s new
media coverage is mainly concentrated in urban areas, while the rural residents are
still constrained by economic and geographical environments. As shown in Figure 1, the
rural internet users grow slowly, while the national level dramatically increases.
Obviously, there is an increasing spatial disparity of the internet coverage between urban
and rural areas in China based on the statistics from China Internet Network Development
Status Reports.

From 2003 to 2015, the number of internet users[1] in China had a logarithmic growth,
especially a sharp jump after 2008. At the end of 2003, total internet users of the nation were
around 68 million, with a coverage rate of 8.5 percent. The total increased to nearly
650 million people, and the coverage rate accounted for 47.9 percent in 2014. Most of them
have access to internet through mobile phones (around 557 million). Average education
attainment of the internet users is senior secondary schooling. The range of ages for the
most frequent users is 20-39 years, accounting for 55.3 percent of the total population.
Gender ratio of internet users has been maintained at 6:4 for the past ten years. Time of
surfing changed from 15.9 hours per week in 2005 to 26.1 hours per week in 2014. Compared
with the large rural population, there are only 0.18 billion internet users in the rural areas in
2014. Reasons for never using internet in surveys are lacking of skills and knowledge as
well as equipment to access.

In rural areas, there were 19.31 million network users, simply accounting for
2.6 percent of the rural population in 2005, while there were around 91.7 million urban
network users, accounting for 16.9 percent of the urban population. The number of rural
users was only one-fifth of the number of urban users in 2005. Rural coverage rate was
only 1/6 of the coverage rate in the urban setting. After 2007, the number of rural internet
users began to steadily grow, and after 2010, the rural internet coverage rate remained
at 27-28 percent. At the end of 2014, the rural network users reached 178 million, but
its coverage rate stills stayed around 28 percent for a total resident rural population of
670 million. The rural network coverage rate is still far below the urban network coverage
rate, and this gap is widening.

Overall, there are three observed stylized facts in rural China: rural labor surplus,
rural-urban income gap and rural-urban internet coverage disparity. It is likely that the
internet coverage disparity may contribute to the rural-urban income gap. Taking the
positive role of new media, generalizing rural internet coverage can benefit rural
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employment and economic development. In this paper, we will utilize national
micro-level data to measure rural internet utilization and evaluate its impacts on rural
non-agricultural employment.

3. Data and empirical models
3.1 Data and statistics summary
The data sets we mainly draw are the 2005 and 2013 waves of CGSS, which are repeated
cross-sectional data sets. This survey provides us with nationwide rural samples from
20801 districts (counties) among 26 provincial-level regions as well as four municipalities
and further shares rich information on individual socio-economic performances. Reasons for
selecting these waves are that rural internet coverage started to develop in 2005, and with
the 4G licenses issued in 2013, mobile internet utilization became popular. The combination
of these two waves can present us with changes over time. We can classify the rural
population into two types: residents living in rural areas and urban areas separately with
respect to current residence address and urban and rural hukou owners with respect to their
hukou status. In the wave of 2005, the total number of rural residents was 4,270 of the total
10,343 individuals while the number of rural hukou owners is 4,560. In the wave of 2013, the
total sample size is 11,354, and there are 4,651 rural residents and 6311 rural hukou owners.
The difference between the number of rural residents and rural hukou owners implies
the increased rural-urban migrants. Overall, from 2005 to 2013, rural population has
increasingly moved to cities for non-farm jobs. Our main empirical sample for analysis is
observations in labor market: rural residents from the age of 16 to 60 years. Overall, 3,287
observations were left out for the 2005 wave and 3,686 for the 2013 wave. By contrast, there
are 3961 individuals with rural hukou in 2005 and 4,746 in 2013. We focus on the rural
residents who are currently living in rural areas, while the sample with rural hukou is tested
for robustness checks.

Most importantly, we have information on the internet utilization frequency individually
and heterogeneous characteristics at levels of society, community, family, and individual.
As shown in Table I, there is a significant rise in internet (including mobile internet) usage
among the rural residents from 2005 to 2013. It increases from 3.17 to 30.5 percent, which is
similar to that reported by the CNNIC but slightly higher: the national rural network coverage
rate is 2.6 percent in 2005 which is 28.6 percent in 2013. Aside from the internet utilization
frequency, we also use a dummy, internet access, indicating whether one has access to internet
or not, as the key interested independent variable. Second, recent working experience is
used as the main dependent variable. It includes three categories for recent working
experience regardless of the current employment status: never work (0); pure agricultural
employment (1), including individuals currently doing agricultural jobs and currently
are unemployed but only have agricultural experience before; and non-agricultural
employment (2) which refers to population with non-farm experience. It is considered that
the dependent variable is an ordered variable. The second method to measure our interested
dependent variable is a dummy variable representing whether one currently has a non-farm
job or not. As is shown in Table I, non-farm employment has been significantly improved
while there is a dramatic decline in farming population from 2005 to 2013. Considering the
current employment status at the surveyed time, we observe a pretty high unemployed rate in
2013, which is consistent with an increasing rural labor surplus. The surplus was estimated at
25 percent in 2008 and numbered 468 million out of total 700 million in 2010 according to the
paper of Li et al. (2011).

We are interested in the relation between internet utilization and non-farm employment. To
visually illustrate the relation, we first graph the non-farm employment rates against different
frequency of internet utilization over time in Figure 2. In all, from 2005 to 2013, the proportion
of non-farm employment is positively correlated with the frequency of network usage.
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The more frequent they access the internet, the higher probability they join non-farm
employment. Table I also presents statistics of individual characteristics and related family
information. The variable marriage status shows that single individuals account for 13 percent
in 2013, which is higher than the 2005 wave, 8 percent. The ratio of female to male is close to
1:1. The average age of the individuals is 43 years old in 2013, and the average age was 41
years old in 2005. Average education attainment has increased, as more rural residents have
accomplished senior high schooling and above in 2013. However, still the proportion of farmers
who only possess junior high school and primary degree attainments is large. Another
important indicator for human capital, health, is also included. According to their self-
evaluation, most of the residents are optimistic about their health status. The average family
size has declined from 4.4 in 2005 to 3.5 in 2013. The individuals with fathers having experience
of non-farm employment are more in 2013 than 2005 (Figure 3).

Data sets 2013 CGSS 2005 CGSS
Variables Obs. Mean SD Obs. Mean SD

Work experience 3,286 1.46 0.59 3,686 1.14 0.44
¼ 0 never work 172 5.23 138 3.74
¼ 1 only with agricultural experience 1,429 43.49 2,886 78.30
¼ 2 non-farm experience 1,685 51.28 662 17.96
Internet access (yes¼ 1; never use¼ 0) 3,287 0.307 0.461 3,686 0.032 0.175
Frequency of internet utilization 3,279 1.75 1.29 3,686 1.08 0.50
¼ 0 never use (%) 2,279 69.50 3,569 96.83
¼ 1 barely use 253 7.72 40 1.09
¼ 2 sometimes use 236 7.20 18 0.49
¼ 3 often use 300 9.15 18 0.49
¼ 4 frequently use 211 6.43 41 1.11
Education attainment¼ 0 illiterate (%) 427 12.99 535 14.51
¼ 1 primary 1,048 31.88 1,437 38.99
¼ 2 junior 1,272 38.7 1,302 35.32
¼ 3 senior 412 12.53 376 10.20
¼ 4 college and above 128 3.89 36 0.98
Health condition (%) 3,286 3.78 1.10 2,903 3.65 1.18
¼ 1 very unhealthy 91 2.77 55 1.89
¼ 2 relatively unhealthy 457 13.91 551 18.98
¼ 3 so so 527 16.04 707 24.35
¼ 4 relatively healthy 1,223 37.22 629 21.67
¼ 5 very healthy 988 30.07 961 33.10
Age 3,287 43.02 11.50 3,686 41.01 10.73
Female 3,287 0.51 0.50 3,686 0.53 0.50
Minority 3,287 0.13 0.34 3,686 0.08 0.27
Being single 3,287 0.13 0.34 3,686 0.08 0.27
Lnincome 3,018 8.05 3.22 3,490 7.78 1.46
Family size 3,286 3.50 1.47 3,686 4.42 1.69
Father with no-farm experience 3,287 0.16 0.36 3,686 0.10 0.30

Employment status
Currently being employed 3,286 0.79 0.41 3,686 0.96 0.19
Currently with non-Farm jobs 3,286 0.28 0.45 3,686 0.18 0.38
Notes: Sample includes rural residents at ages of 16-60 in rural labor market and living in rural areas. If the
interest variable, “work experience”, equals to 0, it means the individual never work; if it equals to 1, it
means the individual only has agricultural work experience including currently doing agricultural work as
well as currently is unemployed and only has agricultural work experience; if it equals to 2, it means the
individual has non-farm working experience, including currently doing non-farm job, currently doing
agricultural job but having non-farm experience as well as currently being unemployed but only having
non-farm work experience

Table I.
Statistics summary
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3.2 Empirical models
To answer our research question, how the new media influences rural employment, in
particular for non-farm employment, the first measure is a discrete variable: the dependent
variable y. It includes three categories for recent working experience regardless of the
current employment status: never work (0); pure agricultural employment (1) including
individuals currently doing agricultural jobs and currently are unemployed but only have
agricultural experience before; and non-agricultural employment (2) which refers to
population with non-farm experience. Considering that the dependent variable is an ordered
variable (working experience) and the interested explanatory variables (frequency of
internet utilization) are dummy variables, we adopt ordered probit model.
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The problem is that the parameters estimated by the ordered probit model lack direct
economic implication. They can only tell us the significant degree of the explanatory
variables and help to determine the explanatory direction of the given independent variableX.
Therefore, it is important to compute the average marginal effect of X on the probability of
choosing non-farm employment for rural residents.

As stated above, our interested explanatory variable is rural internet utilization which is
a category variable indicating individual’s utilization frequency: never use, barely use,
sometimes use, often use, and frequently use. Dummies are introduced to represent
corresponding category with the base group: never use. Another two alternatives are
explored too: first, a continuous variable that is the z-score of frequency, which is computed
in the way of taking individual percentage deviations from the regional mean of internet
frequency for each waves. Advantages of the z-score index include alleviating measure
error in self-reported frequency and making the results comparable. Second, we use the
dummy indicating whether one has access to internet or not, which is the most intuitive
and straightforward.

One concern is the potential bidirectional correlation between non-farm employment and
internet utilization. Our strategy is to estimate the probability of internet access with
instrument variables and then control the predicted degree into the second-stage estimation
for evaluating a causal effect of the new media utilization on rural employment. Several
plausible variations, which are not related with the employment status but are to some
extent correlated with the network usage, are utilized. Specifically, we instrument the
internet access in 2013 with provincial average mobile phone coverage rate in 2005, whether
the individual prefers spending time on friends’ meeting on weekend or not, and one’s
frequency of visiting neighbor. respectively. First, access to internet through mobiles
became very popular in 2013, and 86 percent of the internet users have surfed through their
mobile devices which could not be anticipated in 2005. Provincial mobile coverage rates in
2005 to some extent capture regional endowments of mobile internet access. Second, when
one frequently visits his or her neighbors, his or her time allocation onto internet surfing to
some extent can be affected. Visiting decision can reflect one’s personality and preferred
communication style, but not directly explain their employment decision or other
macro-circumstances. Significantly positive estimators at the second stage can provide
convincing evidence for real effects from internet coverage onto non-farm employment:

Pr Internet accessið Þ ¼ aþb instrument variableiþgXþei (1)

Pr Working experienceið Þ ¼ aþb predicted probability of internet accessiþcXþei (2)

Furthermore, we collapsed the data to age cohort level, constructed a pseudo panel which
alleviate the endogenous concerns at individual level, and evaluated the impacts at the
cohort “average” person. Similarly, we also collapsed the data to provincial level and
constructed a pseudo panel based on provincial “average“ representatives. These two
alternatives, to some extent, alleviate measurement error and selection problem at the
individual level and provide us with evidence to support the existence of real effects of
internet access on non-farm employment. Additionally, aside from the nonlinear probability
models, we also implement linear probability model and binary probit model for robustness
checks. Also, we adopt other measurement for dependent variables: a dummy variable that
only consider whether the individuals are currently working in non-farm positions or not
(1¼ yes; 0¼ the others). We not only estimate the main empirical sample but also the
subsample currently being employed. Consistent findings are found, and more results are
available if required.
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The second question is whether there exist impacts of newmedia on rural earnings directly
and through the channel of employment. To answer it, extended Mincer models are
implemented. In the estimations, dependent variable is the natural log of total annual income
at individual level, while age and age square are controlled for life-cycle earning hypothesis.
We control for the predicted degree of non-farm employment with internet utilization as well
as the internet access to estimate the effects of the internet access directly on earnings and
through employment on earnings. In all the regression models, education attainment is
measured by dummies representing different level: illiterate, primary, junior secondary, senior
secondary, and college and above. Similarly, health condition, as an important factor of human
capital, is recorded in terms of five statuses: very unhealthy, unhealthy, so-so, relatively
healthy, and very healthy. Other explanatory variables include constant, gender, ethnicity
(whether is minority or not), marital status (whether is single or not), family size, and father’s
non-farm experience. The time effect, a survey year dummy, is controlled for. We also control
for provincial fixed effects, and age cohorts fixed effect. Regional specifics and secular
specifics, for example, local macro-development and time trend, are controlling for in this way.

4. Estimation results and robustness
4.1 Impacts on rural employment
We first adopt the ordered probit model and use the sample of rural residents from the
repeated cross-sectional data sets: CGSS 2013 and 2005. Results are presented in Table II.
Results of rural hukou owners are also provided for robustness checks (see sample 2). Two
measures of internet coverage are used: in the left panel, we use dummies of utilization
frequency, and in the right panel, we compute the z-score of frequency, which is measured
by the percentage deviation of one’s frequency from the mean of each region the individual
lives in for each survey year. The z-score is a continuous distribution of internet utilization.
Since there are difficulties in interpretation of the coefficients directly, we further calculate
the average marginal effects of the internet utilization on non-farm employment based on
our main results with sample 1. Important estimators with their robustness standard error
are reported in the Table III.

Consistent with most of the existing literature, different family background, different
ethnic groups, and different marital status can affect the rural individual’s employment.
Also probability of non-farm employment varies over regions and cohorts. For example, we
find that a man, who is Han, and currently married is more likely to engage in non-
agricultural employment. The coefficient of survey year dummy of 2013 is significantly
positive. It captures the time effect and implies that people with the same socio-economic
characteristics (for example, at the same age and with same family characteristics) have
higher probabilities to take non-farm jobs in 2013 as the macro-economy develops. The
major results and implications are interpreted as follows.

First of all, as the most important innovation of this paper, we study rural non-farm
employment with respect to new media coverage: the coverage of internet as well as mobile
internet. Compared with the group of never users, the other groups of network users have
greater probabilities to change from unemployment to non-farm employment. All the
coefficients are positive and significant, which advocate the positive effect of internet
utilization in rural labor market, especially in improving non-farm employment. On the whole,
the more frequently one utilizes internet, the more possible he has non-farm working
experience. Given two rural individuals share the same socioeconomic performances and
similar family characteristics (e.g. same gender, same age, same education level and same
health status, with similar situations of family background), if one can regularly access
internet and the other cannot, the former is more likely to have non-farm experience by around
10-20 percent on average. The marginal effect is slightly larger in 2013 (see Table III).
Z-score estimates also provide consistent conclusions. One might concern subjective
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measurement error in self-reported information or a potential selection bias between
employment and internet utilization at individual level. So, instead of individual percentage
deviations from the provincial average, we also compute the average frequency of the internet
utilization at provincial level as well as at age cohort level respectively and control into

Dependent variables Work experience
Samples Sample 1 Sample 2 Sample 1 Sample 2

Internet utilization
measure

Frequency Z-score measure of frequencya

Frequency of internet
utilization

Base: never use

Barely use 0.296*** (0.103) 0.328*** (0.082)
Sometimes use 0.366*** (0.109) 0.498*** (0.088)
Often use 0.369*** (0.114) 0.603*** (0.092) 0.270*** 0.389***
Frequently use 0.644*** (0.137) 0.743*** (0.103) (0.044) (0.041)
Education attainment Base: illiterate
Primary 0.132*** (0.044) 0.145*** (0.040) 0.133*** (0.040) 0.146*** (0.040)
Junior 0.385*** (0.051) 0.426*** (0.046) 0.390*** (0.046) 0.433*** (0.046)
Senior 0.413*** (0.071) 0.400*** (0.064) 0.412*** (0.063) 0.403*** (0.064)
College and above −0.249 (0.180) −0.215 (0.134) 0.056 (0.126) −0.203 (0.131)
Health Status Base: very unhealthy
Relatively unhealthy 0.336*** (0.111) 0.224** (0.096) 0.242** (0.098) 0.224** (0.096)
So-so 0.370*** (0.110) 0.240** (0.095) 0.268*** (0.097) 0.242** (0.096)
Relatively healthy 0.414*** (0.110) 0.327*** (0.095) 0.362*** (0.097) 0.329*** (0.095)
Very healthy 0.446*** (0.110) 0.299*** (0.096) 0.345*** (0.097) 0.298*** (0.096)
Time dummy of 2013 0.879*** (0.042) 0.788*** (0.037) 0.929*** (0.100) 0.976*** (0.037)
Female −0.521*** (0.035) −0.458*** (0.031) −0.469*** (0.031) −0.459*** (0.031)
Minority −0.155** (0.060) −0.142*** (0.052) −0.157*** (0.052) −0.151*** (0.052)
Being single −0.237*** (0.070) −0.151** (0.060) −0.106* (0.059) −0.155*** (0.060)
Father with non-farm
experience 0.166*** (0.058) 0.120* (0.058) 0.129** (0.061) 0.133** (0.062)
Family size −0.005 (0.011) −0.018* (0.009) −0.015 (0.009) −0.018* (0.009)
Pseudo R2 0.164 0.195 0.182 0.196
Obs. 6,179 7,577 6,179 7,588
Notes: Control variables: constant, dummies of age cohorts or birth year fixed effects and provincial
fixed effects. Sample 1 refers to 16-60 years old rural labor force living in rural areas for both waves. Sample
2 is labor force group with rural hukou owners (including rural-urban migrants) for both waves; the standard
errors of robustness are reported within the parentheses. Without notice, all the tables follow the
same expressions. aMeasure: [individual reported frequency – Mean frequency for each province in each
survey year]/Mean frequency for each province in each survey year. *,**,***Coefficients are significant at
10, 5 and 1 percent levels, respectively

Table II.
The impact

of internet utilization
on rural employment

Frequency of internet utilization 2005 2013 2005 and 2013

The base group: never use
Barely use 0.083 (0.031)*** 0.101 (0.035)*** 0.093 (0.033)***
Sometimes use 0.104 (0.034)*** 0.125 (0.037)*** 0.115 (0.036 )***
Often use 0.105 (0.036)*** 0.126 (0.039)*** 0.116 (0.037)***
Frequently use 0.196 (0.047)*** 0.216 (0.043)*** 0.207 (0.045)***

Alternative measure
Z-score of frequency 0.069 (0.0111)*** 0.091 (0.014)*** 0.080 (0.0129)***
Notes: The average marginal effects are computed from the regression results of sample 1, rural residents, in
Table II. *,**,***Coefficients are significant at 10, 5 and 1 percent levels, respectively

Table III.
Average marginal

effects on non-farm
employment
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estimation directly. They are relatively independent from the individual internet coverage.
Consistently, we find that the marginal effects of the internet usage on the non-farm
employment are significantly positive. Evidence supports that the new media is an important
determinant of the non-farm employment in rural China.

Second, employment experience can also be affected by family characteristics, for
example through intergenerational transmission mechanism and the mechanism of
marriage market. After controlling for gender discrepancy, ethnic discrepancy, regional
variation, cohorts fixed effects, etc. if one’s father has a non-farm employment experience,
then he (or she) has a higher probability to take a non-farm job, as the estimated parameter
of variable of father’s non-farm experience is positive and significant. Individuals married
and with big family also are more likely to have non-farm working experience. Age cohorts
of 20-45 years are more likely to have non-farm employment experience.

Third, human capital remains the most important determinant of one’s employment
decision. The patterns of estimators for education attainment show that the higher the
education level one obtains, the more likely he has non-farm experience. Similarly, health
status and employment patterns are significantly positively correlated. The better the health
condition, the higher the probability they possess non-farm experience. Enhancement of
human capital, in any country, is a necessity for rural long-term development. As has been
widely documented in literature, career training, education programs, and knowledge
popularization are the major approaches contributing to rural human capital development.
However, the positive role of new media in providing career training, education program,
and knowledge popularization is generally neglected. While the new media enjoys the
reputation of rapid, cheap, and efficient communication, public investment to improve rural
human capital can integrate the active role of new media.

4.2 IV estimates
For endogenous concerns, we resort to the instrument approach. One observed fact is the
total number of internet users is nearly 650 million people in 2014 and around 557 million
have access to internet through mobile phones. The popularity of mobile internet in 2013
was unanticipated in 2005. We use this information of provincial mobile phone coverage
rate in 2005, which to some extent reveals the regional endowment in mobile surfing, to
instrument internet access in 2013. The second instrument is to use the information about
whether the individuals prefer spending time with friends on weekend or not. The third
instrument is one’s frequency of visiting neighbors to predict the probability of internet
access. Variations of internet access explained by these characteristics are not directly
correlated with one’s employment experience. Using the instruments, we estimate the
impacts of new media onto non-farm employment with the predicted probability of internet
coverage in the second-stage regression. As presented in Table IV, the second-stage
estimators are all significantly positive supporting causal impacts of internet utilization on
non-farm employment in rural areas.

4.3 Robustness checks
We first use the alternative outcome variable which is also used in the second stages in
Table IV: non-farm employment (1¼ currently non-farm employment; 0¼ the other).
We implement linear regression models and probit probability models for rural residents
separately. As shown in the upper panel of Table V, when rural individuals access to
internet and mobile internet more frequently, they are more likely to engage in non-farm
employment. We also examine the subsamples of employed population as well as smaller
subsamples of birth cohorts 1965-1985[2] to evaluate how the internet coverage influences
the non-farm employment. Consistently, we obtain similar results as the main results of
Table II. Second, we resort to alternative independent variable of interest: an internet access
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dummy (1¼ use internet; 0¼ never use internet). On average, the average marginal effect of
internet utilization on non-farm employment is 12 percent as shown in the middle panel of
Table V. Third, we collapse the data to provincial level in different survey years, and
construct a two-period pseudo panel with “provincial average representatives”. In other
words, we track different provincial level “individuals” over time to investigate the effect of

The first stage Dependent variable: internet access in 2013
Probit probability model estimation

Instrument one Provincial mobile phone coverage rate in 2005
Coef. 0.976*** Obs. 3,191
Robust SE (0.376) Wald-χ2 995.50

The second stage 2013 CGSS
Dependent variable Currently having non-farm jobs Working experience

OLS Est. Probit Est. Ordered probit
Internet access 0.769*** 1.931*** 2.678***
(Predicted probability) (0.114) (0.488) (0.393)
Obs. 3,190 3,190 3,190
Pseudo R2 or R2 0.247 0.225 0.185
The first stage Dependent variable: internet access in 2013

Probit probability model estimation
Instrument two Whether prefer spending time with friends

in casual time
Coef. 0.119** Obs. 3253
Robust SE (0.070) Wald-χ2 1036.24

The second stage
Dependent variable Currently having non-farm jobs Working experience

OLS Est. Probit Est. Ordered probit
Internet access 0.662*** 1.729*** 2.062***
(Predicted probability) (0.099) (0.415) (0.343)
Obs. 3,252 3,252 3,252
Pseudo R2 or R2 0.395 0.224 0.186

The first stage Dependent variable: internet access in 2013
Linear probability Est. Probit probability Est.

Instrument three Individual frequency of visiting neighbors (base
group¼ monthly visit)

Barely visit −0.019 (0.020) Barely visit −0.091 (0.105)
Weekly −0.018 (0.020) Weekly −0.090 (0.108)
Yearly visit −0.002 (0.017) Yearly visit −0.030 (0.082)
Daily visit −0.037 (0.018)** Daily visit −0.190 (0.090)**
F-statistics 98.76 Wald-χ2 1049.00
Obs. 3,283 Obs. 3,283

The second stage
Dependent variable Currently having non-farm jobs Working experience

OLS Est. Probit Est. Ordered probit
Internet access 1.027** 3.730*** 0.757
(Predicted value based on OLS estimation first stage) (0.465) (1.806) (0.455)
Internet access 0.683*** 1.825*** 1.937***
(Predicted value based on probit estimation first stage) (0.097) (0.406) (0.334)
Notes: Main sample includes individuals who are rural residents in the ages of 16-60 years old in labor
force from 2013 CGSS; when we use the first instrument, mobile phone usage rate in 2005, we predict the
probability of individuals to access internet in 2013 with probit model controlling for same controls without
provincial dummies in the first stage; for all instruments, the first stages were also implemented with OLS
regressions, and consistent conclusions are found. The F-statistics of OLS estimations at the first stage are
around 90 to 110; limited by survey information, we only apply the instrument approach to 2013 CGSS. Other
Control variables include constant, gender, minority, marital status, education attainment, health status,
non-farm experience of father, family size, dummies of age cohorts, age fixed effects and provincial fixed effects.
*,**,***Significant at 10, 5 and 1 percent levels, respectively

Table IV.
The existence of

causal effects
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the internet utilization. Similarly, we construct a pseudo panel with birth cohort averages as
bases, treating a specific age cohort as an “individual” and tracking the “individuals” over
time. In these ways, we alleviate potential concerns of selection or measurement error at
individual level. As shown in the lower panel of Table V, estimators with the pseudo panels
are consistently and significantly positive. In all, consistent conclusions are found: the more
often one can access the internet, the more likely one has non-farm employment.

4.4 Impacts on rural earnings
We have found that the new media coverage can stimulate non-farm employment in rural
areas. To further evaluate whether it is possible that the coverage of the internet can
further increase earnings directly and through increasing the probability of non-farm
employment indirectly, we use extended Mincer income regression models. Three
regressions are applied: the first regression includes the interested estimates without
controlling for employment types; the second is controlling for employment status; and
the third is instead of employment types, we use the internet utilization to predict the
variable of work experience for each individual, and then evaluate whether the predicted
probability of non-farm employment contributes to their earnings. Specifically, we
estimate without controlling for employment status (regression ①) and controlling for the
working experience (regression ②), respectively, in Table VI. Instead of original working

Dependent variable Currently having non-farm jobs
Model Probit probability model Linear probability model
Rural resident data sets 2013 2005 and 2013 2013 2005 and 2013

Internet utilization Base: never use Base: never use
Barely use 0.364 (0.099)*** 0.389 (0.090)*** 0.119 (0.032)*** 0.133 (0.029)***
Sometimes use 0.304 (0.107)*** 0.201 (0.098)** 0.110 (0.034)*** 0.087 (0.031)***
Often use 0.436 (0.111)*** 0.310 (0.098)*** 0.154 (0.036)*** 0.129 (0.032)***
Frequently use 0.547 (0.127)*** 0.472 (0.109)*** 0.189 (0.040)*** 0.187 (0.035)***
Obs. 3,276 6,179 3,276 6,179
Pseudo R2 or R2 0.224 0.220 0.243 0.219
Dependent variable Working experience

Ordered probit probability model
Rural resident data sets 2013 Marginal effect 2005 and 2013 Marginal effect
Internet access 0.362 (0.073)*** 0.116 (0.023)*** 0.392 (0.064)*** 0.117 (0.019)***
Obs. 3,284 6,187
Pseudo R2 0.182 0.181

Pseudo panel construction
Dependent variable Working experience
Samples Rural Residents 2005 and 2013 Rural Hukou Owners 2005 and 2013
Specificationa (1) (2) (1) (2)
Internet utilization 0.322 (0.104)*** 0.135 (0.043)*** 0.233 (0.089)*** 0.134 (0.041)***
Number of group 27 44 27 44
Group base Province Age cohorts Province Age cohorts
Notes: Sample includes rural residents who are 16-60 years old in labor force. Other Controls variables
include constant, gender, minority, marital status, education attainment, health status, non-farm experience of
father, family size, dummies of age cohorts, age fixed effects, and provincial fixed effects, or regional fixed
effects. aIn the specification (1), we first collapse the data by provincial level in different survey years, treat a
province as an “individual” and track different provincial level “average individuals” over time, in the
specification (2), we first collapse the data by age cohort level in different survey years, treat one age cohort as
an “individual” and track average “individuals” at age cohort level over time. In other words, the first panel is
a panel of provincial average representatives, and the second panel is a panel of average person representing
one specific age cohort, “a cohort panel”. *,**,***Significant at 10, 5 and 1 percent levels, respectively

Table V.
Robustness checks –
impacts of internet
coverage on non-farm
employment
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experience, the predicted degree of non-farm experience with internet utilization are
controlled for in regression ③.

On the whole, non-agricultural employment brings more earnings than the other groups,
which is consistent with the existing literature. As results of the improvement of
productivity and nature of agricultural production, transition into non-agricultural
employment reflects an improvement of the life of rural population. Second, greater
probability of exposure to new media is positively associated with higher income. It is
probable that the new media changes the nature of rural isolation and further leads to
acceptance of changes, technology, and knowledge. We can compare the interested
estimators of internet utilization before and after controlling for work experience or the
predicted degree of non-farm employment. We find that they still keep partly significant
when we estimate 2013 and 2005 waves separately, although they are not significant when
we combine both waves of data. This change implies that transition to non-farm
employment should be an important channel through which the new media can influence
the rural living standards. The partly left significant and positive coefficients of internet
usage hint that the new media can directly play a positive role in increasing rural earnings,
but the significance is weak. In all, consistent positively significant estimates support the
positive effect of accessing to new media on increasing rural earnings through its role in
improving employment experience.

5. Conclusion and policy implication
Motivated by the literature on rural economics and recent generalization of internet and
mobile internet, this study sets out with the goal of examining whether accessing to new
media can affect rural development. We look into different frequencies of internet utilization
on rural residents’ employment experience as well as earnings in China. With the national
survey micro-data of 2005 and 2013 CGSS, we find that the new media has significantly
impacted rural labor market directly and indirectly: motivating non-agricultural
employment and improving earnings. Moreover, these positive effects are magnified as
the coverage of internet is intensified. Since the existences of senior rural labor surplus,
spatial disparity of internet coverage, and rural-urban earnings gap in China, government
should generalize the internet and mobile internet coverage in the rural areas.
Encouragement of new media coverage in rural China not only can improve the rural
non-farm employment and living standards but also can contribute to narrowing the
differences between urban and rural areas, thereby balancing regional development.

Therefore, combining empirical evidence as well as the existing literature with the
reality, we advocate the following specific policy recommendations: First, it is reported that
the main reason for not using the network is lacking internet facilities and knowledge.
Therefore, we should invest in internet infrastructure and facilities to increase the rural
coverage of new media, lowering costs to access new media. Also complementary training of
internet utilization is needed, such as a simple video tutorial visualizing the process. Second,
considering the potential confusion in the information explosion era, regulations are needed
and information disseminated needs to filter out the chaff. Focus should be put on
popularization of effective information, production technologies, and positive values. Third,
to facilitate the change from agricultural employment to non-farm employment, we should
emphasize updating market information and motivating individual initiatives through
internet resources. Specifically, it is to encourage changes in the ways of thinking and then
increase willing to accept new things and new ideas through new media education and
information dissemination. Fourth, for the demand side of labor (e.g. non-agricultural
township enterprises and agricultural enterprises), public policy should take advantages of
low-cost and efficiency nature of the new media coverage to enhance the development of
township enterprises, increase productivity, and then create more non-farm jobs.
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Notes

1. Internet users are defined as the internet or mobile internet users at the ages of six years and above
with internet usage during the past six months. Rural internet users refer to internet users living in
rural areas, while urban Internet users are users living in urban areas. Official coverage rate is
computed as the ratio of the number of internet users to the related total population. No separated
information on rural internet coverage has been released before 2005 because of technological
obstacles as well as rudimentary network construction in rural areas.

2. The estimation results are available if required.
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