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Abstract: Internet penetration in rural China has expanded rapidly and is increasingly shaping labor allocation and income 
distribution. This study examines the impact of Internet use on rural household income, with a focus on online learning as a 
mediating channel and education as a moderating factor. Using CFPS micro-level data, the study applies OLS regression together 
with mediation and interaction models to identify mechanisms and heterogeneity. The results show that Internet use is positively 
associated with rural income and remains robust after controlling for individual characteristics. Internet use also increases 
participation in online learning, which has a positive but limited effect on income, indicating a partial mediation effect. In addition, 
education weakens the income effect of Internet use, suggesting heterogeneous returns across human capital levels. Overall, 
Internet use affects rural income through multiple channels, with the direct effect remaining dominant, implying unequal digital 
returns across groups. 
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1. Introduction 

1.1. Research Background 
The spread of digital technology in rural China has made 

the Internet a more common part of daily economic life. As 
network infrastructure continues to improve, many long-
existing barriers faced by rural residents, such as physical 
distance and limited access to information, have become less 
restrictive. In practice, this also means that activities like job 
searching, obtaining market information, and using public 
services are easier to access than before. As these conditions 
change, income opportunities in rural areas are no longer fully 
determined by local circumstances. 

In traditional rural economies, people usually face limited 
access to information, and markets are often quite segmented. 
Because of this, it is not easy for individuals to reach 
opportunities outside their local areas, especially when it 
comes to finding better job matches. When the Internet is used, 
the cost of searching for information becomes lower, and the 
matching process between workers and jobs becomes more 
efficient than before. As a result, rural labor is able to 
participate in a wider range of economic activities compared 
with the past. 

The Internet also changes how individuals acquire skills. 
Online platforms and digital tools allow rural residents to 
acquire knowledge at low cost. This may improve human 
capital and affect long-term income. 

At the same time, the gains from Internet use are not shared 
equally across individuals. Differences in education and 
digital skills mean that people do not benefit from it in the 
same way, with some gaining more advantages than others. 
Over time, this can result in uneven income improvements 
among rural households.The Internet is no longer only a 
communication tool. It has become an important factor 
shaping rural income and work behavior. 

1.2. Literature Review 
1.2.1. Internet Use and Rural Income 

Most studies find that Internet use is associated with higher 

rural household income, especially in farming and wage 
income[1,2]. This effect is mainly explained by reduced 
information costs and better resource access[3,4]. Evidence 
from China also shows similar results under different rural 
samples[5,6]. 

In terms of infrastructure, broadband expansion and digital 
policy have improved rural connectivity and supported 
income growth[7]. Some studies further show that Internet use 
is related to income mobility and changes in income 
structure[8]. Evidence from China also suggests that Internet 
use can promote income growth through broader structural 
mechanisms[9]. 

Cross-regional evidence suggests that the income effect is 
not fully consistent, and regional differences still exist in how 
Internet use affects rural households[10]. Some research also 
reports that digital penetration may interact with inequality 
dynamics in different ways across regions. 

1.2.2. Employment, Entrepreneurship, and Learning 
A large part of the literature explains the income effect 

through labor market improvement. Flexible and non-
standard employment, especially wage-related work, is also 
influenced by Internet access[11]. Internet use reduces job 
search costs and improves job matching efficiency, which 
helps rural workers move into non-farm employment[12]. 
Some studies also show similar findings using national survey 
data[13]. 

Another important channel is entrepreneurship. 
International evidence further shows that production-oriented 
Internet use can increase income and reduce poverty in rural 
households[14]. Internet access helps rural households obtain 
market and policy information, which supports self-
employment and small business development[1]. Evidence 
also shows that digital tools can improve income structure 
through better resource allocation . 

More recent studies focus on learning behavior. Online 
learning helps individuals improve skills and access 
knowledge in a flexible way[15]. However, its income 
contribution is often limited compared with employment 
effects[16]. Some studies also find that learning behavior can 
partly transmit the effect of Internet use on income[17]. 
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Social capital is also discussed in the literature. Internet use 
expands social networks and improves information flow, 
which supports income growth[18]. Some studies further show 
that this channel works together with labor market effects[19]. 

1.2.3. Heterogeneity and Inequality 
Education is widely identified as an important factor 

shaping digital returns. Individuals with higher education 
tend to benefit more from Internet use because they can 
process information more effectively. Similar results are 
found in studies focusing on skill differences  

Age differences also matter. Younger individuals are more 
likely to gain from Internet use compared with older groups[20]. 
Some studies argue that Internet use helps reduce income 
inequality by improving access for low-income groups[21]. 
Some cross-country evidence also suggests that Internet 
penetration may have mixed effects on rural–urban income 
gaps. However, other studies find opposite results, showing 
that digital skills may widen income gaps[19]. Evidence from 
low-income rural households also shows that digital benefits 
are not always evenly distributed[22]. 

There is also evidence of mixed effects across regions and 
development levels. Some studies suggest a non-linear 
relationship between Internet penetration and inequality[3]. At 
household level, richer or better educated groups often gain 
more, but poorer households can also benefit under improved 
access conditions[23]. 

Overall, the literature suggests that the effect of Internet use 
is heterogeneous and depends on human capital, region, and 
usage patterns[24]. 

1.3. Limitations of Existing Research 
Although many studies exist, several gaps remain in the 

literature.Most existing research focuses on employment and 
entrepreneurship. These explain part of the effect but do not 
fully capture how Internet use changes behavior and then 
affects income, especially in rural contexts. 

Studies on learning behavior remain fragmented. Some 
studies focus on skills, others on employment outcomes or 
income. However, there is no clear framework that treats 
learning behavior as a mechanism linking Internet use and 
income. Education is often treated as a contextual factor. Few 
studies explicitly test how education changes the effect of 
Internet use on income. As a result, the moderating role of 
education remains unclear. 

Finally, few studies jointly examine behavioral 
mechanisms and heterogeneity across individuals. This limits 
a more comprehensive understanding of the 
relationship.These gaps call for a more integrated analysis. 

1.4. Research Hypotheses and Contributions 
Based on the above discussion, this study examines how 

Internet use affects rural income, focusing on mechanisms 
and heterogeneity across individuals. The following 
hypotheses are proposed: 

H1: Internet use has a positive effect on rural household 
income. 

H2: Online learning acts as a channel through which 
Internet use affects income. 

H3: Education level moderates the effect of Internet use on 
income. 

This study makes three main contributions. First, it 
introduces online learning into the analysis of how Internet 
use affects income, which shifts the focus away from the more 
common emphasis on employment and business activities. 

Second, it examines both mediation and moderation effects 
within one unified framework, which helps provide a more 
complete view of the mechanism and how it may differ across 
individuals. Third, using rural micro-level data from China, it 
adds further empirical evidence on income effects in the 
digital economy and also helps to better understand inequality 
in the context of the digital divide. 

2. Methods 

2.1. Data Source and Sample Selection 
This study is based on micro-level data from the 2022 wave 

of the China Family Panel Studies (CFPS). The analysis 
focuses on rural residents, so the sample is limited to 
individuals with rural household registration. To ensure that 
respondents are within a realistic labor participation range, 
only those aged 16 and above are included in the dataset. 

During data cleaning, a small number of unusually low 
income values were found. In particular, eight observations 
reported annual income between 1 and 140 RMB. These cases 
were then recoded as zero, mainly to reduce the influence of 
possible reporting errors and reduce noise in the dataset. After 
applying these selection and cleaning procedures, the final 
sample includes 5,766 valid observations. 

2.2. Variable Definition and Measurement 
The dependent variable is total annual personal income 

measured in RMB. It is recorded as a continuous variable and 
labeled as income.  

The key independent variable is Internet use intensity, 
labeled as Net_time. It is measured by total time spent using 
the Internet via mobile phones, computers, and other devices. 
The unit is minutes, measuring Internet use intensity. 

The mediating variable is online learning participation, 
labeled as Net_study. It is a binary variable (1 = participation, 
0 = otherwise). The moderating variable is education level, 
labeled as edu. It is coded based on educational attainment in 
ordered form: no schooling/illiteracy/semiliteracy = 0, 
primary school = 3, junior high school = 4, high 
school/vocational school = 5, junior college = 6, bachelor’s 
degree = 7, master’s degree = 8, and doctoral degree = 9. 

To account for individual differences that may influence 
income, several control variables are included in the model, 
including age, gender, marital status, and health status. Age is 
measured in years. Gender is coded as male = 1 and female = 
0. Marital status is coded as mar, married or cohabiting = 1 
and single/divorced/widowed = 0. Health status is based on 
self-reported conditions and is reverse-coded as 1–5, with 
higher values indicating worse health. 

2.3. Descriptive Statistics 
Table 1. Descriptive Statistics of Main Variables ( N=5766 ) 

Variables Min Max Mean SD 
Income 0 700000 46628.14 41512.070 

Net_time 0 2080.00 210.00 247.141 
Net_study 0 1 0.23 0.421 

edu 0 9 0.94 2.108 
age 16 87 39.08 12.269 

gender 0 1 0.58 0.493 
mar 0 1 0.75 0.431 

health 1 5 2.65 1.059 
 

To provide a basic understanding of how the variables are 
distributed, this study reports descriptive statistics for the 
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main variables. The results are presented in the table below. 
These statistics give an initial overview of the sample before 
the regression analysis is carried out. 

2.4. Model Specification and Research 
Hypotheses 

This study follows the empirical strategy of Liu Xiaoqian 
and Han Qing[5] on the income effects of Internet use. On this 
basis, the paper further extends the framework by introducing 
mechanism analysis and heterogeneity tests. A three-step 
empirical model is constructed, including a baseline model, a 
mediation model, and a moderation model. 

2.4.1. Baseline Model: Direct Effect of Internet Use on 
Income 

To examine the direct effect of Internet use on rural income, 
the following baseline regression model is specified: 

 

Incomei=α0+α1Net_timei+ ෍ βkXki +ε1i (1) 

 
In this model, Incomei represents total annual income of 

individual Net_timei is the key explanatory variable, 
measured by total weekly Internet use time. Xₖᵢ is a set of 
control variables, including gender, marital status, and health 
condition.The coefficient α₁ captures the net effect of Internet 
use on income after controlling for other factors. 

2.4.2. Mediation Model: The Role of Online Learning 
 Internet use is not expected to affect income in isolation. 

It may also work through changes in individual behavior. This 
study argues that Internet access can promote learning 
behavior and improve individual capabilities, which may 
further increase income.To test this mechanism, a mediation 
model is constructed: 

 

Net_studyi=γ0+γ1Net_timei+ ෍ δk Xki+ε2i (2) 

 

Incomei=α0
, +α1

, Net_timei+ϕNet_studyi+ ෍ βk
, Xki +ε3i (3) 

 
In this model, Net_studyᵢ is used as the mediating variable, 

which indicates whether an individual participates in online 
learning. γ₁ reflects the effect of Internet use on online 
learning behavior, while φ captures the effect of online 
learning on income. Xₖᵢ denotes the set of control variables 
included in the model. If both γ₁ and φ are statistically 
significant, it suggests that online learning serves as a 
transmission channel through which Internet use affects 
income. 

2.4.3. Moderation Model: The Role of Education 
Although Internet use is generally considered inclusive, 

individuals with different education levels may differ in how 
effectively they process and use information. This may lead 
to heterogeneous income returns. 

To examine this, this study introduces education as a 
moderating variable by constructing an interaction term 
between Internet use and education level. To reduce 
multicollinearity and improve interpretation, both variables 
are mean-centered before constructing the interaction term. 

The model is specified as follows: 

 

 (4) 

 

Here, Znet_timeᵢ and Zeduᵢ refer to the centered values of 
Internet use and education level. The interaction term is used 
to capture their joint effect.The coefficient θ₃ is the main 
parameter of interest. It shows how education changes both 
the direction and strength of the relationship between Internet 
use and income． 

3. Results 

3.1. Baseline Effect 
The dependent variable is the total annual income of rural 

residents. The main explanatory variable is Internet use 
intensity. A set of control variables is included, covering 
gender, age, education level, marital status, and health status. 
The model is estimated using OLS regression. 

 
Table 2. Effect of Internet Use on Online Learning 

Participation 
Variables B SE β t p-value 
Constant 40681.983 2642.905  15.393 <0.001 
Net_time 33.730 2.367 0.200 14.250 <0.001 

age -575.893 53.189 -0.167 -10.827 <0.001 
gender 22366.353 1056.705 0.265 21.166 <0.001 

edu -935.499 264.013 -0.047 -3.543 <0.001 
mar 12870.555 1350.464 0.133 9.530 <0.001 

health -134.157 494.601 -0.003 -0.271 0.786 
 
Internet use has a significant positive effect on rural 

income.After controlling for individual and household 
characteristics, Internet use time remains positively 
associated with income and is statistically significant. The 
effect is stable across specifications. 

Among control variables, gender shows a clear difference, 
with males earning more than females. Age is negatively 
associated with income and is statistically significant. Marital 
status is positively associated with income. Overall, Internet 
use has a robust positive effect on rural income. 

3.2. Mediation Effect 
The first model examines the effect of Internet use on 

online learning participation (Net_study).In this model, 
Net_study is the dependent variable, and Internet use intensity 
(Net_time) is the main explanatory variable. OLS estimation 
is used. 

 
Table 3. Internet Use and Online Learning Participation 
Variables B SE β t p-value 
Constant 0.357*** 0.027 - 13.294 <0.001 
Net_time 0.000*** 0.000 0.212 15.055 <0.001 
Notes: Dependent variable is online learning participation. 

OLS regression is applied. Standard errors are reported in 
parentheses in full manuscript. *** p < 0.01, ** p < 0.05, * p 
< 0.1. 

 
Internet use has a significant positive effect on online 

learning (β = 0.212, t = 15.055, p < 0.001). This indicates that 
individuals who spend more time online are more likely to 
participate in online learning.The result suggests a close 
relationship between Internet use and learning behavior. In 
rural settings, wider Internet access seems to increase 
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exposure to educational resources and makes learning 
activities more accessible in daily life. 

Next, the income model includes both Internet use and 
online learning.  

 

Table 4. Mediation Effect of Online Learning on Internet 
Use and Income 

Variables B SE β t p-value 
Constant 37791.442*** 2674.288 - 14.131 <0.001 
Net_time 30.798*** 2.405 0.183 12.805 <0.001 
Net_study 8108.057*** 1294.390 0.082 6.264 <0.001 

Notes: Dependent variable is rural household income. OLS 
regression is used. This model includes both Internet use and 
online learning to test mediation effects. *** p < 0.01, ** p < 
0.05, * p < 0.1. 

 
Internet use still has a significant positive effect on income. 

After including the mediating variable, the coefficient 
remains stable with only minor changes. Online learning has 
a significant positive effect on income. (B = 8108.057, β = 
0.082, t = 6.264, p < 0.001). However, its standardized effect 
is smaller than that of Internet use. 

The two effects are not fully overlapping. Internet use 
mainly operates through a direct channel, while online 
learning plays a supplementary role. Online learning serves 
as a partial mediating mechanism with a limited contribution. 

3.3. Moderation Effect 
Internet use (Znet_time) and education level (Zedu) are 

mean-centered to test the moderating effect of education. An 
interaction term (Z_interaction) is constructed and included 
in the regression model. 

 
Table 5. Moderating Effect of Education on Internet Use and 

Income 

Notes: Dependent variable is rural household income. All 
variables are mean-centered before interaction construction. 
OLS regression is applied. *** p < 0.01, ** p < 0.05, * p < 
0.1. 

 
The interaction term between Internet use and education is 

negative and statistically significant (β = -0.051, p < 0.001). 
This suggests that the effect of Internet use on income is not 
the same across education groups. 

Individuals with higher education already tend to have 
better access to information and job opportunities, so the 
additional benefit from Internet use is relatively limited. In 
contrast, those with lower education face stronger constraints 
in both information access and job matching, which makes 
Internet use more important for them in supporting income. 

Internet use has heterogeneous effects across education 
groups.The differences mainly appear at the margin rather 
than as full inclusion or exclusion effects. 

4. Discussion 

4.1. Main Findings 
This study uses CFPS data to look at the relationship 

between Internet use and rural income. The results show that 

there is a stable and positive connection between the two 
variables. Even after controlling for individual characteristics, 
the relationship remains statistically significant, which 
suggests the results are relatively robust. 

The baseline findings suggest that Internet use is linked to 
higher income among rural residents. This effect is not driven 
by a single mechanism. It likely comes from several channels 
working together. For example, Internet use reduces the cost 
of searching for information, which makes it easier for 
individuals to access jobs and other resources. At the same 
time, it also expands the range of economic activities beyond 
local markets. Overall, income changes seem to reflect 
broader structural shifts rather than a single direct 
improvement. 

4.2. Mechanism: Online Learning 
This section examines whether online learning explains 

part of the effect of Internet use on income.The results show 
that Internet use significantly increases the likelihood of 
participating in online learning. This suggests that individuals 
with greater Internet access are more likely to engage in 
learning activities. One possible reason is that online 
educational resources become easier to access, which lowers 
the barrier to learning. 

However, online learning does not appear to be the main 
transmission channel. Although it has a positive effect on 
income, its magnitude is smaller than that of Internet use itself. 
Moreover, adding the mediating variable does not lead to a 
noticeable reduction in the coefficient of Internet use, which 
suggests that the mediation effect is only partial. 

In sum, online learning appears to work more as a 
supporting channel rather than a main mechanism. It explains 
part of the income effect, but it cannot account for the whole 
relationship. One possible reason is that simply gaining 
knowledge is not enough to increase income. It usually needs 
to be combined with practical conditions, such as available 
job opportunities or supportive local environments. 

4.3. Heterogeneity: Education 
This section tests whether education changes the effect of 

Internet use on income.The results show that the interaction 
between Internet use and education is negative and 
statistically significant. This indicates that the income effect 
of Internet use is weaker for individuals with higher education. 

A possible explanation is that higher-educated individuals 
already have better access to information and job 
opportunities. For them, Internet use plays a supplementary 
role. Therefore, the marginal gain from additional Internet use 
is limited. 

By comparison, people with lower education usually face 
more difficulties in getting access to information and finding 
suitable job matches. For this group, Internet use seems to 
have more noticeable effects. It helps reduce some of these 
difficulties by lowering barriers and making it easier to reach 
available opportunities. 

However, this does not imply that Internet use benefits low-
educated groups more overall. Rather, it suggests differences 
in dependence on digital tools across groups. The effect is 
heterogeneous but not exclusive. 

4.4. Limitations 
First, the mechanism analysis mainly focuses on online 

learning. Other channels such as differences in information 
quality, digital skills, or social networks are not fully explored. 

Variables B SE β t p-value 
Constant 43822.473*** 2431.766 - 18.021 <0.001 

Znet_time 7399.429*** 505.572 0.212 14.636 <0.001 
Zedu -724.428 606.991 -0.019 -1.193 0.233 

Z_interaction -1116.083*** 338.764 -0.051 -3.295 <0.001 
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Second, the use of cross-sectional data makes it difficult to 
capture long-term or dynamic effects. Because of this, the 
results in this study mainly reflect short-term associations 
rather than changes over time. Future research could use panel 
data to address this limitation, as it allows researchers to track 
the same individuals across different time periods. 

Third, Internet use is measured only by total time spent 
online. This measure does not separate different types of 
online activities, such as learning, entertainment, or e-
commerce. Because these activities may have different effects 
on income, this simplification may hide some important 
differences in behavior. 

4.5. Conclusion and Implications 
This study shows that Internet use has a positive effect on 

rural income. The main channel is the direct effect of 
improved information access and market participation. 
Online learning plays a secondary role. Education also 
matters, as it changes how strongly individuals benefit from 
Internet use. 

Altogether, the results indicate that the effects of digital 
technology are not evenly distributed. They vary depending 
on both individual capacity and actual usage behavior. This 
suggests that policy measures aimed at reducing rural income 
inequality should go beyond simply expanding Internet 
access. Equal attention should also be given to improving 
people’s ability to use digital tools in a more effective way. 
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