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Abstract. The digital economy has a significant impact on increasing farmers' 

income, and the development of the digital economy promotes the growth of 

farmers' income to a certain extent through the mediating variable of agricultural 

servitization. Based on panel data from 30 provinces, the article constructs a re-

gression model to examine the impact of digital economy development on farm-

ers' income growth. Through the research results, it was found that the develop-

ment of digital economy has a promoting effect on farmers' income; The devel-

opment of the digital economy to some extent indirectly enhances farmers' in-

come by promoting agricultural servitization. The research in this article indi-

cates that when it comes to the impact of the digital economy on farmers' income, 

we should not only recognize the direct role of digital economy development, but 

also pay attention to the indirect role of agricultural servitization. Meanwhile, we 

should alleviate the problem of large income gaps among farmers in different 

regions through digital construction. 

Keywords: Digital Economy, Farmers' Income, Agricultural Servitization, In-

termediary Effect. 

1 Introduction 

At present, China has entered the "post poverty alleviation era", and increasing farmers' 

income is an important condition for ensuring the sustained effectiveness of poverty 

alleviation, promoting rural revitalization, and achieving common prosperity. At pre-

sent, farmers still face many obstacles in increasing their income: The growth speed of 

farmers' income has slowed down; The traditional driving force for increasing farmers' 

income is weak; The income gap within rural areas continues to widen. In recent years, 

the digital economy has risen and flourished, opening up new channels to increase farm-

ers' income. In the process of empowering farmers to increase their income through the 

digital economy, agricultural servitization can play a certain intermediary role. Today, 

the digital economy provides new opportunities for developing agricultural service-ori-

ented industries. The penetration of digital technology into the agricultural service in-

dustry has gradually generated new models and formats of agricultural services, leading 

to the development of informatization, industrialization, and scale in China's agricul-
tural service industry. In this process, agricultural servitization has become a major 
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engine leading China's transformation towards modern agriculture. Developing agri-
culture and improving farmers' income levels both rely on the development of agricul-
tural servitization. In summary, the digital economy can have a positive effect on in-
creasing farmers' income, and the impact is partly mediated by the intermediary varia-
ble of agricultural servitization. 

The academic community has conducted abundant research on the interrelationship 
between digital economy, agricultural servitization, and farmers' income increase, but 
there are still some controversies and gaps. For example, most scholars have affirmed 
the positive function of the digital economy in farmers' income growth [1], but there are 
also some researchers who think that the influence of the digital economy on farmers' 
income is not remarkable [2]. In addition, although some studies have suggested that the 
digital economy has positive influence on agricultural servitization [3,4], which in turn 
has a positive impact on farmers' income [1,5]; There is no literature specifically explor-
ing the indirect transmission role of agricultural servitization in the influence of digital 
economy on farmers' income. This article examines the impact of digital economy de-
velopment on farmers' income from four dimensions, and proposes and analyzes in de-
tail the mediating role of agricultural servitization in promoting farmers' income 
through digital economy development. 

Theoretical Analysis and Research Hypotheses

2.1 The Impact of Digital Economy Development on Farmers' Income 

The direct role of digital economy development in promoting farmers' income increase 
is mainly reflected in several ways. 

Firstly, the popularization of digital technology in rural areas has reduced infor-
mation costs. Digital technology has strong positive externalities, allowing information 
to flow freely between different regions and populations at a lower cost, in an appro-
priate manner, and at a faster speed [6]. Therefore, rural residents can obtain timely in-
formation on agricultural products and related agricultural policies, enhance their bar-
gaining power in the market, and improve their own income situation. Secondly, it is 
conducive to accurately promoting agricultural production and improving production 
efficiency. Digital agriculture uses digital information as a production factor in various 
aspects of agricultural production [7], which can optimize the allocation of resources for 
each link of agricultural production, effectively reduce production costs, improve pro-
duction efficiency, and thereby increase farmers' income. Thirdly, it is conducive to 
continuously adjusting and optimizing the employment structure, and increasing non-
agricultural employment opportunities. The digital economy gradually blurs the bound-
aries between industries through the data and information [8]. The digital economy has 
promoted the digital transformation of traditional industries, giving rise to new devel-
opment models and creating more job opportunities [9]. Moreover, the digital economy 
has given birth to new industries and new forms of employment, including some new 
low skilled service industries, which provide a lot of opportunities for farmers' non-
agricultural employment. 
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In summary, the article proposes hypothesis H1: The digital economy has a positive 
impact on the growth of farmers' income. 

2.2 The Impact of Digital Economy Development on Agricultural 
Servitization 

Agricultural servitization is an advanced form of integrated development of modern 
agriculture and modern service industry [10]. The digital economy helps to improve the 
level of agricultural service from various aspects. 

Firstly, the digital technology promotes the effective connection of socialized ser-
vices throughout the entire agricultural industry chain, thereby enhancing the level of 
agricultural service. The Internet has integrated various agricultural service resources 
to promote the effective connection of socialized services, providing farmers with com-
prehensive services, and making the connection of agricultural supply, production, and 
marketing more dynamic and efficient [11]. Secondly, it can promote the informatization 
of agricultural services. With the help of digital platforms, agricultural operators can 
obtain accurate, personalized and diversified agricultural service information, so as to 
obtain accurate and diversified agricultural services. Online agricultural knowledge 
base and education platform can also provide training and learning resources for farm-
ers. Thirdly, it helps to improve the scale of agricultural services. With the integration 
of digital technology into the real economy, the costs of obtaining agricultural service 
information are gradually decreasing, which helps agricultural service providers to be-
come bigger and stronger. It also helps to integrate the supply chain of agricultural 
productive services, improve resource allocation efficiency, and achieve large-scale op-
erations. 

To sum up, the article proposes hypothesis H2: The digital economy has a positive 
effect on improving the level of agricultural service. 

2.3 The Intermediary Role of Agricultural Servitization 

Agricultural servitization is the result of the integration of modern service industry and 
agricultural production, and is a process of continuous increase in the proportion of 
market-oriented services in agricultural production and operation [12]. The digital econ-
omy promotes farmers' income increase through agricultural service, mainly mani-
fested in the following aspects. 

Firstly, the digital economy can conduce to the industrialization and scale develop-
ment of agricultural services, thereby accelerating the upgrading of rural industrial 
structure and releasing more rural labor from the agricultural sector to engage in non-
agricultural service industries [13], thereby increasing non-agricultural income. Sec-
ondly, under the promotion of the current policy of land transfer, large-scale land man-
agement is being actively promoted. With the gradual integration of digital technology 
into the field of agricultural services, agricultural services are developing towards in-
telligence and high efficiency, providing strong support for large-scale land manage-
ment. This transformation significantly improves the overall efficiency of agricultural 
production, thereby increasing the income level of farmers. Thirdly, key information in 
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the field of agriculture can be directly conveyed to agricultural operators through vari-
ous channels with modern digital technology. As a result, agricultural operators can 
obtain precise, personalized, diversified, and intelligent agricultural services, which are 
more convenient and cost-effective to obtain various factor support. All of these are 
beneficial for increasing farmers' income. 

Overall, hypothesis H3 is proposed in this article: Agricultural servitization plays a 
mediating role in the impact of digital economy development on farmers' income. 

3 Research Design 

3.1 Model Settings 

3.1.1 Benchmark Model. To study the impact of digital economy development on rural 
residents' income, this article constructs a two-way fixed effects model: 

incomei,t = α0 + αdigitali,t + Σjαjcontrolsi,t + μi + νt + εi,t (1) 

Among them, the dependent variable income is the income level of rural residents, 
the explanatory variable digital is the level of digital economic development, controls 
represents a series of control variables, μi is the individual fixed effect, νt is the time 
fixed effect, εi,t is the random error term. 

3.1.2 Mediating Effect Model. The article constructs models (2) and (3) to examine 
hypotheses H2 and H3: 

servicei,t = β0 + βdigitali,t + Σjβjcontrolsi,t + μi + νt + εi,t (2) 

incomei,t = γ0 + γdigitali,t + γmservicei,t + Σjγjcontrolsi,t + μi + νt + εi,t (3) 

In models (2) and (3), service refers to the level of agricultural servitization, and 
other definitions are the same as in model (1). 

3.2 Variable Selection 

3.2.1 Explained Variable: Income Level of Rural Residents. This article follows the 
approach of most literature and uses "per capita disposable income of rural residents" 
as an indicator to measure the income level of farmers. 

3.2.2 Explanatory Variable: Level of Digital Economic Development. The article 
draws on previous research to construct an indicator system covering four dimensions, 
as shown in Table 1. And entropy method is used to evaluate the development level of 
digital economy in each province. All indicators are in a positive direction. 
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Table 1. Indicator system for digital economy development level 

Primary 
indexes  

Secondary in-
dexes 

Tertiary indexes 

Devel- Fundamentals Length of long-distance optical cable lines per unit area 
opment of digital tech- Mobile phone base station 
level of nology applica- Per capita domain names 

econ- Number of web pages 

omy Mobile phone penetration rate 
Number of websites per hundred enterprises 
Internet broadband access users 

Digital finance Peking University Digital Inclusive Finance Index 
Commercializa- Total telecommunications business volume  
tion of digital Software business revenue 
economy Number of enterprises engaged in e-commerce transactions 

E-commerce sales revenue 
Innovation envi- Number of regular higher education institutions 
ronment R&D personnel full-time equivalent 

R&D budget 
Number of valid invention patents 

3.2.3 Mechanism Variable: Agricultural Servitization. Drawing on existing research, 
measure the level of agricultural servitization by the proportion of agricultural service 
industry output value to the total output value of the primary industry. 

3.2.4 Control Variables. ① Rural human capital (edu). ② The level of agricultural 
development (agr). ③ Rural capital accumulation (lninvest). ④ Land resource en-
dowment (endow). ⑤ The level of financial support for agriculture (lnexp). 

3.3 Data Sources 

This paper uses the data from China Statistical Yearbook, China Rural Statistical Year-
book, and China Population and Employment Statistical Yearbook, and selects the 
panel data of 30 provinces (or municipalities directly under the Central Government) 
in China from 2013 to 2021. 



 

 (0.143) (0.102)     
D1   1.044***    

862             W. Wang and J. Zhou

4 Empirical Testing 

4.1 Descriptive Statistics 

This article first conducted descriptive analysis on each variable using Stata software, 
and Table 2 shows the detailed results. 

Table 2. Descriptive statistics of main variables 

Variable  Meaning Mean Standard 
deviation 

income Per capita disposable income of rural residents 1.444 0.581 

digital Comprehensive index of digital economy development 0.128 0.124 
D1 Fundamentals of digital technology applications 0.125 0.113 
D2 Digital finance 2.672 0.757 
D3 Commercialization of digital economy 0.115 0.138 
D4 Innovation environment 0.130 0.155 
service Agricultural service level (%) 4.297 1.875 
edu Rural human capital level 7.874 0.613 
lnexp Expenditure on agriculture, forestry and water affairs, 

logarithmic 
6.287 0.539 

lninvest Fixed assets investment of rural households, logarithmic 5.379 1.120 
agr Proportion of agricultural, forestry, animal husbandry 

and fishery output value to GDP 
0.168 0.0940 

endow Per capita planting area of crops in rural areas 30.79 20.59 

4.2 Benchmark Regression Analysis 

This article first regresses model (1) to preliminarily examine the effect of digital econ-
omy development on farmers' income. The benchmark regression results are shown in 
Table 3. Obviously, the level and four dimensions of digital economy can enhance the 
income level of farmers. Assuming H1 is proven. 

Table 3. Benchmark regression results 

(1) (2) (3) (4) (5) (6) 
 income income income income income income 
digital 1.761*** 1.475***     

   (0.241)    
D2    0.747***   
    (0.145)   



 
 

D3 
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1.123*** 
(0.088) 

 
 

    
    

D4      0.841*** 
      (0.069) 
controls No Yes Yes Yes Yes Yes 
_cons 0.862*** -0.275 -0.079 -1.297** -0.121 -0.531 
 (0.010) (0.324) (0.296) (0.504) (0.275) (0.440) 
N 270 270 270 270 270 270 
R2 0.934 0.951 0.941 0.951 0.954 0.945 
Fixed year ef-
fect 

Yes Yes Yes Yes Yes Yes 

Fixed effects of 
provinces 

Yes Yes Yes Yes Yes Yes 

Note: *, * *, * * * respectively indicate significant regression coefficients at the 10%, 5%, and 
1% levels; The standard error of clustering robustness is indicated in parentheses. Same below. 

4.3 Robust Test 

To test for endogeneity issues, this section uses the lagged one period of the digital as 
the instrumental variable and re-estimates it using the 2SLS method. In the process of 
endogeneity testing, there are no unidentifiable issues. Table 4 (1) shows the re-esti-
mated results. Besides, this article conducts tail trimming on the explanatory variable 
digital and explained variable income at the 1% level to test the robustness of the pre-
vious results. The test results are shown in columns (2) - (6) of Table 4. 

Comparing the estimation results, it can be concluded that the conclusion that the 
digital economy drives farmers' income growth is robust and reliable. 

Table 4. Regression results of robustness test 

 
(1) 
income 

(2) 
income 

(3) 
income 

(4) 
income 

(5) 
income 

(6) 
income 

digital 1.535*** 1.626***     
 (0.593) (0.169)     
D1   1.091***    
   (0.308)    
D2    0.703***   
    (0.118)   
D3 
 

 
 

 
 

 
 

 
 

1.118*** 
(0.090) 

 
 

D4      1.038*** 
      (0.148) 
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controls 
_cons 
 

Yes 
 
 

Yes 
-0.011 
(0.318) 

Yes 
0.207 
(0.255) 

Yes 
-1.093** 
(0.461) 

Yes 
0.166 
(0.283) 

Yes 
-0.353 
(0.424) 

N 240 270 270 270 270 270 
R2 0.948 0.955 0.943 0.952 0.956 0.949 
Fixed year 
effect 

Yes Yes Yes Yes Yes Yes 

Fixed effects 
of provinces 

Yes Yes Yes Yes Yes Yes 

4.4 Heterogeneity Analysis 

Given that the "economic divide" is considered the most important factor leading to 
digital inequality, this article examines the influence of the digital economy on rural 
residents' income based on the characteristics of the different regions and the differ-
ences in rural residents' income levels. From the results in Table 5, we can realize that 
the positive effect of the digital economy on farmers' income is more significant in the 
western region, while it appears more limited in the eastern region. The digital economy 
and farmers' income in the Mid-China show an inverted U-shaped trend (with the pole 
greater than the maximum value of digital in the central region), which means that as 
the level of digital economy development increases, the promoting effect of the digital 
economy on farmers' income gradually weakens. We can also observe that the digital 
economy can prominently increase the income of low-income farmers, but has no re-
markable influence on the income increase of high-income farmers, indicating that 
farmers with high income levels will hardly benefit from the digital economy. 

Table 5. Heterogeneity test regression results 

 
Western 
income 

Central 
income 

Eastern 
income 

Low-income 
income 

High-income 
income 

digital 1.580*** 3.418*** 0.635*** 1.168*** 0.035 
 (0.209) (0.758) (0.126) (0.149) (0.216) 
digital2  -7.259***    
  (1.438)    
controls Yes Yes Yes Yes Yes 
_cons 0.652 0.711 -1.037* 1.060*** -1.039** 
 (0.397) (0.386) (0.545) (0.089) (0.368) 
N 99 72 99 135 135 
R2 0.991 0.997 0.963 0.990 0.975 
Fixed year effect Yes Yes Yes Yes Yes 
Fixed effects of 
provinces 

Yes Yes Yes Yes Yes 
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5 Mechanism Analysis 

5.1 Empirical Test of the Impact of Digital Economy on Agricultural 
Servitization 

From Table 6, it can be concluded that the digital economy can significantly promote 
agricultural servitization. Thus, it is assumed that H2 has been validated. 

Table 6. Regression results of the relationship between digital economy and agricultural ser-
vitization 

 
(1) 
service 

(2) 
service 

(3) 
service 

(4) 
service 

(5) 
service 

digital 
 

5.930*** 
(0.795) 

 
 

 
 

 
 

 
 

D1 
 

 
 

3.146* 
(1.662) 

 
 

 
 

 
 

D2 
 

 
 

 
 

5.521*** 
(0.747) 

 
 

 
 

D3 
 

 
 

 
 

 
 

4.833*** 
(0.489) 

 
 

D4     3.489*** 
     (0.399) 
controls Yes Yes Yes Yes Yes 
_cons 1.471 2.166 -6.442 2.103 0.393 
 (3.372) (3.559) (4.073) (3.308) (3.516) 
N 270 270 270 270 270 
R2 0.423 0.389 0.529 0.439 0.408 
Fixed year effect Yes Yes Yes Yes Yes 
Fixed effects of 
provinces 

Yes Yes Yes Yes Yes 

5.2 Empirical Test of the Impact of Digital Economy and Agricultural 
Servitization on Farmers' Income 

The regression results of the effect of digital economy development level and agricul-
tural servitization on rural residents' income are shown in Table 7. We can conclude 
that agricultural servitization plays a partial intermediary role in promoting farmers' 
income growth through digital economy, with a mediating effect proportion of 16.89%. 
Additionally, we can infer that agricultural servitization also plays a partial mediating 
role in promoting farmers' income growth in the four dimensions of digital economy. 
The empirical results indicate that the regional digital economy can stimulate farmers' 



 

   (0.121)   
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income growth by promoting local agricultural servitization. Thus, it is assumed that 
H3 has been validated. 

Table 7. Regression results of mediating effects 

(1) (2) (3) (4) (5) 
 income income income income income 
digital 1.229***     
 
D1 
 

(0.089) 
 
 

 
0.881*** 
(0.212) 

 
 
 

 
 
 

 
 
 

D2   0.576***   

D3 
 

 
 

 
 

 
 

0.942*** 
(0.074) 

 
 

D4     0.676*** 
     (0.049) 
service 0.042*** 0.052*** 0.031*** 0.037*** 0.047*** 
 (0.005) (0.006) (0.007) (0.005) (0.005) 
controls Yes Yes Yes Yes Yes 
_cons -0.336 -0.192 -1.098** -0.200 -0.550 
 (0.294) (0.232) (0.386) (0.249) (0.388) 
N 270 270 270 270 270 
R2 0.957 0.951 0.954 0.959 0.953 
Fixed year effect Yes Yes Yes Yes Yes 
Fixed effects of provinces Yes Yes Yes Yes Yes 

5.3 Robust Test 

Considering that the three municipalities directly under the central government may 
become outliers in the estimation process, this article excluded the three municipalities 
and conducted a regression again. Based on the regression results in Table 8, we can 
conclude that the empirical results are consistent with the previous test results, indicat-
ing the robustness of the fitting results. 

Table 8. Stability test of mediation effect 

(1) (2) (3) 
 income service income 
digital 1.529*** 7.436*** 1.416*** 
 (0.123) (0.943) (0.112) 
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service 
 

 
 

 
 

0.015*** 
(0.003) 

controls Yes Yes Yes 
_cons 1.569*** 7.677** 1.452*** 
 (0.176) (3.207) (0.162) 
N 243 243 243 
R2 0.969 0.452 0.970 
Fixed year effect Yes Yes Yes 
Fixed effects of 
provinces 

Yes Yes Yes 

6 Conclusions and Recommendations 

This article analyzes the effects of digital economy empowering farmers' income in-
crease from both theoretical and empirical perspectives. The following conclusions are 
drawn: (1) The digital economy has an obvious accelerating effect on increasing farm-
ers' income. (2) The impact of the digital economy on farmers' income is heterogene-
ous: The promotion effect of digital economy on farmers' income is more obvious in 
economically underdeveloped areas; The digital economy has a meaningful role in im-
proving income for farmers with low-income levels, but its influence on increasing in-
come for high-income farmers is not remarkable. (3) The digital economy to some ex-
tent indirectly enhances farmers' income levels by promoting agricultural servitization. 
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is not included in the chapter's Creative Commons license and your intended use is not
permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder.
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