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Abstract: With the advancement of the economy and society, policymakers acknowledge the signif-
icance of improving rural households' well-being as a crucial factor in promoting sustainable eco-
nomic and social development. Based on the matching data of China Household Finance Survey
and Digital Rural County Index, this study empirically examines the effect and mechanisms of dig-
ital village construction on subjective well-being of rural households. The results revealed that dig-
ital village construction has a significant improvement in their subjective well-being. The impact of
digital village construction is particularly significant in rural areas located in the western regions of
China, as well as among households possessing higher levels of human capital. The process through
which digital village construction enhances the subjective well-being of rural households involves
the augmentation of household income, the promotion of non-farm employment opportunities, and
the enhancement of rural governance. This study provides robust micro-empirical evidence high-
lighting the positive welfare effects of digital rural construction. This study provides insights into
the digital village construction within the happiness economy framework, offering a new perspec-
tive. The imperative to strengthen rural digital infrastructure and improve farmers' proficiency in
modern information skills is a strategic policy aimed at enhancing well-being of rural households.

Keywords: digital village; rural households; subjective well-being; digital transformation; rural dig-

ital economy

1. Introduction

In recent years, China's economy has undergone a significant transformation, shift-
ing from a phase of rapid growth to one emphasizing high-quality development. How-
ever, the corresponding improvement in the well-being of its residents has not necessarily
kept pace with this progress. The "World Happiness Report 2022", published by the
United Nations, reveals that over the past decade, residents of mainland China have ex-
perienced a significant 40-place increase in their happiness rankings. Despite this pro-
gress, China's ranking of 72 out of 146 countries and regions included in the survey un-
derscores the fact that residents' overall subjective well-being remains below what one
might expect from the country's level of economic development. Moreover, unbalanced
and insufficient development remains a salient issue in China. This is reflected in the weak
agricultural foundation, inadequate rural infrastructure, and substantial disparities in re-
gional development and income distribution between urban and rural areas. Rural house-
holds lag behind their urban counterparts in terms of livelihood and overall quality of life,
adversely affecting their subjective well-being. The ultimate goal of sustainable develop-
ment is to improve people's livelihood and well-being, with a paramount focus on contin-
uously enhancing their sense of gain, happiness, and security. This is an inevitable re-
quirement that centers on the people and their needs. Against this backdrop, policymak-
ers have come to acknowledge the critical significance of sustainable and balanced devel-
opment and are striving to improve the well-being of rural households, which represents
an integral facet of the ongoing rural revitalization strategy.
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Figure 1. China's GDP and ranking of happiness from 2012 to 2021. Source: China’s GDP are taken
from the World Bank (https://data.worldbank.org/), and China’s rankings of happiness are from
World Happiness Report(https://worldhappiness.report/)

Efforts are underway to address this purpose and foster inclusive growth. China has
been actively pursuing a digital village construction that aims to improve the accessibility
and connectivity of digital infrastructure in rural areas. The "Digital Village Development
Strategy Outline" released by China clearly defines the concept of a digital village as "the
application of network, informatization, and digitization in the economic and social de-
velopment of agriculture and rural areas, as well as the improvement of farmers' modern
information skills. This is an important aspect of endogenous agricultural and rural mod-
ernization development and transformation process". In 2015, approximately 50,000 ad-
ministrative villages in China lacked access to broadband, while 150,000 administrative
villages had broadband access capacity below 4 Mbps. This created a noticeable "digital
divide" between urban and rural areas. However, significant progress has been made
through the construction of digital village, as of the end of 2021, every administrative vil-
lage in China has successfully achieved broadband connectivity. The construction of dig-
ital village serves to augment the accessibility of digital technologies and services specifi-
cally tailored to the domains of "agriculture, rural areas, and farmers", thereby effectively
bridging the digital divide between urban and rural regions. In the era of the digital econ-
omy, the digital village construction is fundamentally transforming traditional behavior
patterns, working arrangements, and social relationships among rural households, lead-
ing to far-reaching impacts on their income sources, employment opportunities, and par-
ticipation in rural governance. However, does the digital village construction truly make
rural households happier and more satisfied with their daily work and life? And if so,
what are the specific mechanisms involved?

Following the proposal of Easterlin's paradox [1], the determinants of individual sub-
jective well-being have been at the core of happiness economics research. A significant
portion of the literature focused on economic factors, such as income, consumption, and
employment. Knight and Gunatilaka analyzed household-level micro-data and discov-
ered that wealthy urban households had lower subjective well-being compared to rural
households [2]. Sacks et al. argued that over time, income growth will lead to an increase
in happiness, while the per capita level of happiness in affluent countries is relatively
higher, suggesting that absolute income plays a decisive role in happiness [3]. Gandelman
and Porzecanski found that happiness increases when individual income rises relative to
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the past (adaptive expectations) or compared to others (social comparison) [4]. However,
the income gap between countries tends to be stable, and as a result, happiness is also
relatively stable, showing insensitivity to income growth [5-7]. Furthermore, other factors
such as consumption, employment, and their interrelationships with income also have a
significant impact on well-being, as highlighted in previous research [8-10]. Another
stream of literature focuses on non-economic factors, such as individual and family char-
acteristics, which include age, gender, time preference, education level, health status, mar-
ital status, and family upbringing [11-15]. Additionally, social and natural environmental
factors such as public policy, welfare systems, religion, social relations, social capital, cli-
mate, and pollution also impact well-being [16-21]. Scholars studying China's rural situ-
ations have discovered that farmers reside in an "acquaintance society" and adapt to the
unique "different order pattern" prevalent in rural areas, where social relations and status
have a greater impact on their subjective well-being compared to material wealth satisfac-
tion [22]. Farmers with a higher social class position tend to exhibit higher levels of sub-
jective well-being [23]. Moreover, income inequality arising from differences in social cap-
ital exerts a negative influence on farmers' happiness.

With the increasing availability and advancement of information technology, the dig-
ital economy has flourished in rural areas of China, resulting in significant transfor-
mations in production and living environments. These developments have inevitably im-
pacted the subjective well-being of rural households themselves. First, the construction of
digital villages is seen as a significant step towards promoting rural digital economy. Its
primary objective is to accelerate the construction of rural digital infrastructure and facil-
itate the digital transformation of agriculture and rural areas. Digital technology plays a
crucial role in improving the quality of agricultural information services, facilitating the
integration of digital economy and characteristic agriculture, and fostering new rural
business forms. Furthermore, rural e-commerce has the potential to revolutionize the ru-
ral circulation service system, mitigate information asymmetry in the agricultural market,
and boost the agricultural economic cycle [24]. Second, digital village construction can
deepen rural services for the benefit of the people. The application of digital technology
can facilitate the comprehensive coverage of rural social security, settle medical insurance
for rural residents in different places, and enable online transfer and continuation of social
security. "Internet plus" empowering rural public services can improve the quality of rural
education and medical services, promote the connection between urban high-quality pub-
lic resources and rural areas, and promote the integrated development of urban and rural
informatization [25]. Digital village construction can help the coordinated sustainable de-
velopment of rural economy and society, and promote the equalization of urban and rural
public services. It serves as the intersection between China's rural revitalization strategy
and the development of the digital economy, presenting a historic opportunity to enhance
the well-being and improve the quality of life for rural households. Previous research has
given little attention to the relation between digital village construction and rural house-
holds' subjective well-being, and there is also a shortage of empirical analysis based on
concrete evidence. In light of this, this paper aims to test empirically the impact of digital
village construction on rural households' subjective well-being by using micro-survey
data, and to investigate its mechanism as well as the heterogeneity of its effect. Our results
are of interest to those involved in research about the well-being of low-income groups,
the dynamics of the rural digital economy, and the happiness economics.

The construction of digital village represents a strategic direction for rural develop-
ment and a critical component in the development of the digital economy. Compared with
the existing research, we integrate the emerging field of digital village within the frame-
work of happiness economics, and the main contributions of this paper are as follows.
First, it provides a new perspective by investigating the impact of digital village construc-
tion on rural households' subjective well-being, which enriches the existing literature on
the happiness economics. Second, by using survey data reflecting the characteristics of
households and the assessment of the overall status of county-level digital village
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construction, it addresses a gap in the literature and offers micro-level evidence on the
welfare effects of digital village construction. Third, this paper holds significant policy
implications concerning the digital transformation of rural areas and the improvement of
subjective well-being among rural households, and it provides theoretical and empirical
support for the sustainable development of rural areas within the digital economy.

There are five sections in this paper. The methods and database used in this paper
are described in Section 2. The main results are detailed in Section 3, along with heteroge-
neity analysis. The results of mechanism test are discussed in Section 4. As a final section,
the conclusion is provided, along with policy implications.

2. Methodology

2.1. Analysis Framework and Hypothesis

In theory, Amartya Sen's capabilities approach offers a new perspective for examin-
ing the well-being of farmers. Sen argues that development ought to be understood as an
effort to enhance the real freedoms that individuals possess, rather than simply focusing
on metrics like GDP or income-per-capita. Sen outlines five specific types of freedoms:
political freedoms, economic facilities, social opportunities, transparency guarantees, and
protective security [26]. Based on a review of relevant literature [27,28], this paper uses
Sen's theory of capabilities approach as a theoretical framework to explore the essence of
well-being and aims to analyze it from the impact of digital village construction. Conse-
quently, this paper defines the well-being of rural households as a condition wherein
households, attain freedom, achieve accomplishments, and possess the capability to en-
gage in diverse activities encompassing economic circumstances, working conditions, and
political rights.

Sen's capabilities approach

infrastructure

Digital village
construction
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Figure 2. Analysis framework.

2.1.1. Household Income

Digital village construction can improve the digital infrastructure of rural areas and
promote the widespread use of information technologies, such as the Internet and big
data, in agriculture and rural areas. This can help rural households obtain information
and knowledge, expand their income sources, and increase their income, thereby improv-
ing their production and quality of life [29]. Additionally, digital empowerment in agri-
culture production can improve data collection and analysis, promote agricultural tech-
nology advancements, and increase rural households' income. The digital development
of agriculture and rural areas can also improve the efficiency of information generation,
dissemination, and utilization [30]. By expanding the spillover effect of knowledge, it can
promote the comprehensive and deep integration of agriculture with other industries.
This can lead to the development of multiple rural values, new rural business forms, and
an increase in farmers' income. Furthermore, digital finance can ease the credit constraints
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of rural households, allowing them to expand investments in agricultural production and
significantly increase their income [31]. E-commerce can break down the information bar-
riers of the agricultural product market, integrate and optimize the supply chain of agri-
cultural products, reduce the cost of production factors and transaction costs of products,
and promote the production and consumption of agricultural products, thereby increas-
ing farmers' income.

2.1.2. Family Employment

Digital village construction can enhance rural e-commerce networks, logistics, and
distribution, thereby promoting the rapid development of rural e-commerce. According
to research conducted by Ali Research Institute, the number of "Taobao villages" in China
has increased from 2,118 in 2017 to 7,780 in 2022, with a distribution range extending from
the initial coastal areas of Jiangsu and Zhejiang to 28 provinces across the country . Rural
e-commerce can foster entrepreneurship among farmers and provide a large number of
job opportunities, effectively absorbing surplus rural labor and exhibiting a robust em-
ployment-driven effect [32]. The emergence of new business forms associated with the
development of the rural digital economy has transformed traditional production divi-
sions and employment relationships in rural areas, leading to the creation of numerous
non-farm employment opportunities. Simultaneously, digital economy growth has low-
ered farmers' employment search costs, eased financing constraints on entrepreneurship,
and stimulated farmers' enthusiasm for employment participation [33]. Therefore, digital
village construction is conducive to promoting non-farm employment for rural house-
holds, enabling them to earn higher wages, and ultimately enhancing their subjective
well-being.

2.1.3. Rural Governance

Rural governance serves as the foundation of social governance and plays a crucial
role in the revitalization of rural areas. Digital village construction can improve the effi-
ciency of township governments in handling public affairs and enhance the quality of
rural public services. With the aid of digital technology, rural government services and
information can be provided online, enabling farmers to access social insurance, agricul-
ture-related subsidies, and other services without having to leave their homes. Digital vil-
lage construction not only enhances the digital level of rural governance but also promotes
social equity. The application of digital technology safeguards farmers' right to vote and
right to know, reduces the cost of public affairs decision-making and supervision, en-
hances the legality and transparency of rural governance, stimulates farmers' enthusiasm
for participating in rural governance, and safeguards migrant workers' right to know and
decision-making power concerning collective affairs [34]. Overall, digital village construc-
tion empowers rural governance with digital technology, facilitates and benefits the peo-
ple, and ensures and promotes social equity while improving the subjective well-being of
rural households.

Based on the preceding analysis, this paper proposes these hypotheses:

Hypothesis 1. Digital village construction can enhance the subjective well-being of rural house-
holds.

Hypothesis 2. Digital village construction can improve the subjective well-being of rural house-
holds by increasing farmers’ income, promoting non-farm employment, and enhancing rural gov-
ernance.

2.2. Model Specification

To examine the impact of digital village construction on the subjective well-being of
rural households, this paper establishes the baseline model as follows:

SW; = a + DV; + y,Control;,, + &; 1)
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In the equation (1), the dependent variable SW; represents the subjective well-being
of rural households; the core explanatory variable DV; represents the level of digital vil-
lage construction in the county where the rural household i is located; Control;,, is a set
of control variables that influence the subjective well-being of rural household i at the
individual, family, and regional levels; the constant term is denoted by «, while the coef-
ficients to be estimated are f and y,, the random error term is denoted by &;.

The parameter of interest in this paper is the estimated coefficient § in equation (1),
which represents the overall impact of the level of digital village construction on rural
households' subjective well-being. To investigate its specific mechanisms, it is necessary
to analyze the mediating effects. As identified in the preceding analysis, digital village
construction primarily affects the subjective well-being of rural households through
mechanisms such as increasing farmers' income, promoting non-farm employment, and
enhancing rural governance. Therefore, this paper employs a mediation analysis to em-
pirically examine these mechanisms. The mediation model is specified as follows:

MV; = a; + 1 DV; + y,Control; , +6; ()

SW; = ay + B,DV; + BsMV; + y,,Control; , + & 3)

In the equation (2), (3), the variable MV; represents the intermediary variable, which
includes household per capita income, family employment choice, and rural governance
level. The coefficients ;. B+ B3 are to be estimated, with f; and f; representing the
mediation effects that this paper focuses on.

2.3. Data Sources

This paper uses data mainly from the "Index of Digital Rural County" database of
Peking University New Rural Development Research Institute and Ali Research Institute,
as well as the China Household Finance Survey (CHFS) database released by China South-
western University of Finance and Economics. The CHFS data is collected every two years
and covers information on family characteristics, economic conditions, employment, and
living conditions of 34,643 households in 345 districts and counties across 29 provinces
(autonomous regions and municipalities) in China. The samples of the Index of Digital
Rural County (2018) cover 1,880 county-level administrative units (excluding municipal
districts) in China and include four first-level indicators, such as the overall digital rural
county index, rural digital infrastructure index, rural economy digitalization index, and
rural governance digitalization index, as well as 12 second-level indicators and 29 specific
indicators. To ensure data accuracy and completeness, the CHFS (2019) database was se-
lected as the research object, and matched with the digital village construction data from
the Index of Digital Rural County (2018) and the sample region characteristic data mainly
from "China County Statistical Yearbook", "China Urban Statistical Yearbook", "China Re-
gional Economic Statistical Yearbook", etc. The data were matched according to the sam-
ple's region and year, and a total of 8,205 sample data were obtained.
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Figure 3. Index of Digital Rural County (2018). Source: The files used to create the map are licensed
under GS (2019) 1822 available at: http://www.gov.cn. The data on the Index of Digital Rural County
are taken from Peking University New Rural Development Research Institute and Ali Research In-
stitute (https://www.saas.pku.edu.cn/docs/2020-09/20200929171934282586.pd]f).

2.4. Variables
2.4.1. Rural Households’ Subjective Well-being

The CHEFS (2019) questionnaire includes a question "In general, do you feel happy
now?" with five response options: "very happy", "happy", "average", "unhappy", and "very
unhappy". In this paper, the responses are assigned values from 1 to 5, with a higher value
indicating a greater level of overall family happiness. However, this survey method may
be subject to measurement errors due to the respondents' subjective mood swings, leading
to potentially unreliable evaluations of subjective well-being. To further examine the im-
pact of digital village construction on rural households’ subjective well-being, this paper
also includes a binary variable for family happiness. Responses of "very happy", "happy",
and "average" are defined as "happy family" and assigned a value of 1, while responses of
"unhappy" and "very unhappy" are defined as "unhappy family" and assigned a value of
0.

2.4.2. Digital Village Construction

This paper employs the Index of Digital Rural County, which is a proxy variable re-
leased by Peking University New Rural Development Research Institute and Ali Research
Institute, to examine the impact of digital village construction level on rural households’
subjective well-being. The index is based on various sources of information, such as macro
statistical data, Alibaba business platform data, and summary data from related websites,
to provide a comprehensive assessment of the overall status of county-level digital village
construction.

2.4.3. Control Variables

This paper controls for various factors that may affect rural households’ subjective
well-being at the individual, family, and regional levels. At the individual level, control
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variables include the age, gender, marital status, education level, health status, insurance
participation, and political affiliation of the household head. At the family level, control
variables include family size, family support status, debt level, housing situation, and so-
cial connections. Control variables at the regional level include regional economic indica-
tors, environmental pollution conditions, and medical resource levels. To mitigate the im-
pact of outliers on the research findings, this paper trims the tails of continuous variables
reflecting regional characteristics at the 1% level. The definitions and descriptive statistics
of variables are presented in Table 1.

Table 1. Definitions and descriptive statistics of variables.

Variables Definitions Mean SD
Extremely happy=5, Happy=4, Average=3,
Unhappy=2, Extremely unhappy=1
Digital village construction The Index of Digital Rural County /100 0.53  0.101

Age The age of the household head (years) 57.87 11.764
The gender of the household head:
Male=1, Female=0
) The marital status of the household head:
Marital status Married=1, Other=0 0.86 0.351
The educational attainment of the house-

Subjective well-being 205 0.898

Gender 0.85 0.360

Education hold head (years) 7.02 3.459
Health Extremely good=5, Good=4, Average=3, 206 1.044
Poor=2, Extremely poor=1
Insurance Whether jche household head has pension 080 0402
insurance: Yes=1, No=0
Political affiliation Whether the household head isa party ), 5,

member: Yes=1, No=0
1 e Is

Family size The total number of individuals in the .62 1.842
household (persons)

The ratio of unemployed individuals in

Famil t 42 32
armily suppor the household to the total household size 0 0326
Debt The ratio of the household's debt to its as- 017  0.604
sets

. The type of housing in which the house-
Housing hold resides: Self-owned=1, Other=0. 093 0.252
Social connection Whet}}er tht.e household has personal rela- 054 0499

tionship expenses: Yes=1, No=0

Economic development The natural .Iogarlthm Of_th? pet capljfa 10.77  0.469

gross domestic product within the region

Th ional d ti duct

Economic growth rate ¢ reglonal gross domestic procuc 0.07  0.019

growth rate
The annual average concentration of in-
Environmental pollution halable particulate matter in the region 36.17 13.530
(micrograms per cubic meter)
The natural logarithm of the number of
Medical Resource hospital beds in medical and health insti-  9.99  0.814
tutions within the region.

* Note: Data compiled by the authors.

3. Results

3.1. Analysis of the Baseline Regression
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As rural households’ subjective well-being is an ordered discrete variable, an ordered
probit model is appropriate for regression analysis. Table 2 presents the baseline model
regression results regarding the impact of digital village construction on the subjective
well-being of rural households. The first three columns present the regression results for
the full, urban, and rural samples, respectively. The results in column (1) indicate that
digital village construction has a positive impact on family happiness. The findings in
column (3) suggest that an increase of 100 units in the digital rural index can lead to a 0.64
increase in the happiness of rural households, holding other factors constant. However,
the results in column (2) show that the coefficient of core explanatory variable is not sig-
nificant, indicating that digital village construction has failed to enhance the happiness of
urban families. A comparison of the results in column (2) and column (3) reveals that the
digital rural index is effective in capturing the current impact of digital village construc-
tion on rural households, and that rural households are more likely to benefit from digital
village construction in terms of subjective well-being improvement.

Table 2. Baseline regression results.

Variables 1) (2) 3) 4) (5) (6)
Digital village ~ 0.349%*  -0.053**  0.644**  1.071**  1.090**  1.335"*
construction  (0.080)  (0.115)  (0.111) (0.116) (0.117) (0.143)
0.018%*  -0.018**  -0.017**

Age
(0.001) (0.001) (0.001)
Cender -0.054 -0.052 -0.070*
(0.037) (0.037) (0.037)
Marital status 0133 0102 -0.090**
(0.039) (0.040) (0.040)
Education 0.005 0.006 0.007*
(0.004) (0.004) (0.004)
0.205% 0193  0.190%**

Health
ea (0.013) (0.013) (0.013)
Isurance 0091 0.076"  -0.059*
(0.030) (0.030) (0.030)
Political affilia- 0164 0166 0171
tion (0.037) (0.037) (0.037)
Family sige 0.013 -0.015*
Y (0.008)  (0.008)
Family support 0.083™ 0.063
Y SUPP (0.040)  (0.040)
0.139**  0.138%*

Debt
eb 0.023)  (0.023)
Housin 0.027 0.028
& (0.051)  (0.051)
Social connec- -0.011 -0.016
tion (0.025) (0.025)
Economic de- -0.001
velopment (0.032)
Economic 0.483

growth rate (0.696)
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Environmental -0.007***
pollution (0.001)
Medical Re- -0.050%**
source (0.017)
Observations 15621 7416 8205 8205 8205 8205
Pseudo-R2 0.001 0.000 0.001 0.029 0.031 0.035

* Note: The standard errors in parentheses below the estimated coefficients represent robust stand-
ard errors. *, **, and *** indicate significance at the 10%, 5%, and 1% levels, respectively. The same
convention applies throughout.

3.2. Endogeneity Discussion

To minimize the possibility of omitting important variables, this paper introduces
control variables at the individual, family, and regional levels in the baseline model. How-
ever, there may still be endogeneity problems in the estimated results. First, there could
be measurement errors in the Index of Digital Rural County, and the micro-survey data
may not capture all the characteristics of households and household heads, leading to a
correlation between indicators reflecting the level of digital village construction and un-
observable factors that affect rural households’ subjective well-being, thereby affecting
the estimation results of the baseline model. Second, the effect of digital village construc-
tion may be influenced by the level of infrastructure construction and human capital in-
vestment. Families with higher subjective well-being usually have stronger economic
strength, live in areas with a higher level of digital economy development, and possess
more human capital, resulting in reverse causality. Therefore, this paper attempts to ad-
dress potential endogeneity problems using the instrumental variable method. This paper
selects "the Internet penetration rate in 2008" and "the average value of third-party pay-
ment accounts held by other households in the village" as instrumental variables for the
level of digital village construction. The popularity of the Internet has a direct impact on
the effect of digital village construction, which is consistent with the correlation of instru-
mental variables. Meanwhile, the Internet penetration rate in 2008 reflects past Internet
adoption, which has no direct impact on rural households” subjective well-being during
the sample period, thereby satisfying the exogeneity of instrumental variables. The aver-
age holdings of third-party payment accounts can reflect the development level of the
digital economy in the village. The more developed the digital economy, the weaker the
effect of digital village construction on improving subjective well-being may be. However,
the mean value of holding a third-party payment account among other households has
nothing to do with the subjective well-being of a single household at the micro level, thus
meeting the two conditions for an effective instrumental variable. The discussion of en-
dogeneity reveals that the weak instrumental variable test indicates a Cragg-Donald Wald
F statistic of 915.412, significantly exceeding the critical value of the weak instrumental
variable test at the 5% bias level. Moreover, the F statistic of the first stage is 13.37, surpas-
sing the critical value of the empirical rule of 10, indicating that instrumental variables
have a strong explanatory power on endogenous variables.

In this paper, instrumental variable regression is performed using two-stage least
squares (25LS) and IV probit models. When using IV probit model, family happiness has
been transformed into a binary variable, despite the endogenous variables not being bi-
nary. The regression results of both models in the first stage are similar. Columns (1) and
(2) in Table 3 demonstrate the estimated results of the 2SLS model, while columns (3) and
(4) show the estimated results of the IV probit model. The first-stage regression results in
columns (1) and (3) are consistent with expectations, indicating that the marginal impact
of digital village construction on rural households' marginal utility is greater in areas with
higher Internet penetration rates and relatively low levels of digital economy develop-
ment. Columns (2) and (4) present the estimated results using instrumental variable re-
gression. After controlling for relevant characteristic variables, the coefficients of the core
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explanatory variables remain significantly positive, consistent with the baseline regres-
sion results. This suggests that the potential endogeneity issue has been taken into ac-
count, and the estimated results of the baseline regression remain robust.

Table 3. Instrumental variable regression results.

® 2 (3) @
Variables Digital village  Subjective  Digital village = Subjective
construction well-being construction well-being
Digital village con- 1.232%%* 1.370%**
struction (0.261) (0.424)
Internet penetration 0.265*** 0.265***
rate (0.011) (0.011)
third-party payment -0.219%** -0.219%**
account status (0.008) (0.007)
Controls YES YES YES YES
Observations 8205 8205 8205 8205

3.3. Robustness Checks

To ensure the robustness of the baseline model regression results, this paper con-
ducted the following three tests: replacing the regression model, replacing the dependent
variables, and changing the sample size. The specific results of the robustness tests are
reported in Table 4.

Table 4. Robustness checks results.

Variables @ (2) 3)
1.038*** 1.161%** 1.799***
Digital village construction
(0.224) (0.179) (0.200)
Controls YES YES YES
Observations 8205 8205 6166
R2 / Pseudo-R2 0.084 0.050 0.037

First, a regression analysis was conducted using the ordinary least squares (OLS)
model. However, the estimated results and the significance of the OLS model and the
ordered probit model differed slightly. For ease of interpretation, the OLS model is used
for regression estimation [35]. To account for potential impact of unobserved variables
such as social development and regional policy differences on rural households’ subjec-
tive well-being, this paper employs cluster robust standard errors at the county level for
OLS regression analysis. The results in column (1) of Table 4 indicate that the coefficient
of the core explanatory variable is significantly positive at the 1% level, which is consistent
with the regression result of the ordered probit model, and the original conclusion of base-
line model regression remains unchanged.

Second, the sorted discrete variable for baseline model regression is replaced by the
binary variable of family happiness. As previously mentioned, this paper divides the 5
options in CHFS into "family happiness” and "family unhappiness", and assigns them val-
ues of 1 and 0, respectively. Column (2) in Table 4 presents the regression results using
the probit model. The coefficient of the core explanatory variable remains significantly


https://doi.org/10.20944/preprints202305.2132.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 30 May 2023 doi:10.20944/preprints202305.2132.v1

12 of 19

positive at the 1% level, consistent with the regression results of baseline model, and the
original conclusion remains unchanged.

Third, the baseline model regression analysis was conducted after excluding county-
level city samples. Considering the significant differences in the development level among
counties in China, county-level cities have a higher level of economic and social develop-
ment compared to ordinary counties. To prevent sample bias from affecting the baseline
model regression results, this paper retests the impact of digital village construction on
rural households’” subjective well-being by excluding county-level city samples. The esti-
mation results in column (3) of Table 4 demonstrate that the coefficient of the core explan-
atory variable is 1.799, which is greater than the baseline model regression and still signif-
icant at the 1% level, indicating that the estimation results of the baseline model regression
are robust and emphasize the promoting effect of digital village construction on rural
households’ subjective well-being.

3.4. Heterogeneity Analysis
3.4.1. Geographic location

This paper examines whether the effect of digital village construction on improving
the subjective well-being of rural households differs significantly across regions. The de-
velopment of urban and rural areas not only exhibits a dual structure but also shows im-
balanced rural development among regions. To address this issue, the sample provinces
are divided into eastern, central, and western groups based on their geographic location,
and a regression analysis is performed using the baseline model for each group. The re-
sults of the heterogeneity test based on geographic location are presented in the first three
columns of Table 5. Column (1) reports a significantly positive coefficient of the core ex-
planatory variable at the 10% level, while the coefficient in column (2) is not significant.
The estimated results of column (3) show that the coefficient of the digital village con-
struction level is 2.595, which is much larger than the coefficient in the baseline model
regression and is significant at the 1% level, indicating that digital village construction can
better improve the subjective well-being of rural households in the western region. A pos-
sible explanation for this result is that the development level of the digital economy in the
eastern region is relatively high, and the impact of digital village construction on the rural
economy and rural households' lives is relatively small. In contrast, compared with the
eastern and central regions, the western region has a larger "digital gap," and digital vil-
lage construction can improve the construction of rural digital infrastructure, greatly en-
hancing the level of rural digitalization in the western region and contributing positively
to the improvement of the subjective well-being of rural households.

Table 5. Heterogeneity test results.

(oY) (2 (3) ) (5)
Variables Eastern Central Western High hu- Low hu-
region region region man capital man capital
Digital village con- 0.440% 0.412 2.595*** 1.742%** 0.669***
struction (0.254) (0.408) (0.286) (0.187) (0.226)
Controls YES YES YES YES YES
Observations 2658 2863 2684 3864 4341
Pseudo-R2 0.043 0.035 0.048 0.042 0.032

3.4.2. Human capital

In existing literature, human capital is identified as a crucial factor influencing both
households’ subjective well-being and the "application gap" of digital technology between
urban and rural areas. To investigate the impact of human capital, we divide the rural
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household samples into two groups based on the education level of the household heads:
high human capital (junior high school and above) and low human capital (primary
school and below). We conduct separate regression analyses using the baseline model for
each group. The results of the heterogeneity test based on human capital are reported in
the last two columns of Table 5. Columns (4) and (5) show that the coefficients of the core
explanatory variables are significantly positive at the 1% level for both groups. However,
the coefficient value in column (4) is larger, indicating that rural households with higher
human capital gain more subjective well-being from digital village construction. This sug-
gests that the development of the rural digital economy requires high human capital in-
vestment, and highly skilled and educated individuals can contribute to the digital trans-
formation of agriculture and rural areas. As a result, rural households with higher human
capital can benefit more from digital village construction, which enhances their subjective
well-being.

4. Discussion

Since the baseline model regression employs an ordered probit model, certain varia-
bles, such as household per capita income, urban-rural income gap, and non-farm em-
ployment ratio, are not discrete in nature. Therefore, this paper employs the OLS model
to investigate the impact mechanism of digital village construction on rural households’
subjective well-being. The aforementioned robustness test suggests that the OLS model
has issues with heteroscedasticity and predicted values that may be difficult to interpret.
However, this does not affect the consistency and unbiasedness of the estimate. Building
upon the previous theoretical framework, this paper conducts a stepwise regression anal-
ysis based on formulas (2) and (3), and examines the mechanisms through which house-
hold per capita income, family employment choice, and rural governance level affect rural
households’ subjective well-being.

4.1. Household Income

This paper examines the relationship between digital village construction and rural
households’ subjective well-being through the intermediary variable of per capita income
of rural household. Specifically, the logarithm of per capita income of rural household is
selected as an intermediary variable. First, we use equation (2) to test the impact of digital
village construction on the per capita income of rural household. The estimated results in
column (1) of Table 6 indicate that the coefficient of digital village construction is signifi-
cantly positive at the 1% level, suggesting that digital village construction can increase the
per capita income of rural household. Second, we introduce the variable of rural house-
hold per capita income into the regression analysis using equation (3). The estimated re-
sults in column (2) of Table 6 reveal that both digital village construction and rural house-
hold per capita income have a positive impact on households’ subjective well-being, and
the coefficients are statistically significant at the 1% level. This indicates that digital village
construction can improve rural household income levels and ultimately improve rural
households’ subjective well-being.

Table 6. Mechanism test results based on household income.

1 (2) 3) 4)
Variables Per capita in- Subjective Urban-rural Subjective
come well-being income gap well-being
Digital village con- 0.614*** 1.006*** -0.965*** 1.098***
struction (0.152) (0.101) (0.031) (0.119)
0.080***

Per capita income

(0.013)
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Urban-rural income 0.062*
gap (0.038)
Observations 8205 8205 8205 8205
R2 0.155 0.086 0.405 0.084

As the digital economy develops, the income gap between urban and rural areas may
widen further. However, digital village construction, which is based on rural areas, aims
to bridge the "digital divide" between urban and rural areas and narrow the urban-rural
gap. Based on existing literature on the relationship between income and well-being, this
paper selects the ratio of per capita disposable income between urban and rural areas as
an intermediary variable to investigate whether digital village construction can suppress
the expansion of the urban-rural income gap and improve the subjective well-being of
rural households. First, using formula (2), we test the impact of digital village construction
on the income gap between urban and rural areas. The estimation results in column (3) of
Table 6 show that the coefficient of digital village construction is significantly negative at
the 1% level, indicating that digital village construction can narrow the income gap be-
tween urban and rural areas. Second, using formula (3), we introduce the variable of in-
come gap between urban and rural areas for regression. The estimated results in column
(4) of Table 6 show that digital village construction still has a significant positive impact
on the subjective well-being of rural households, but the coefficient of the urban-rural
income gap is significantly positive at the 10% level, indicating that the urban-rural in-
come gap does not play an expected mediating role in the relationship between digital
village construction and rural households’ subjective well-being. One possible explana-
tion for this is that the urban-rural income gap is only one aspect of the urban-rural divide.
Differences in the Household Registration system, social security, and medical resources
between urban and rural areas also affect the subjective well-being of rural households,
but the urban-rural income gap is not the key factor.

4.2. Family Employment

This paper employs the proportion of non-farm employment of rural households in
the total number of households as an intermediary variable to examine whether digital
village construction can enhance rural households’ subjective well-being by promoting
non-farm employment. First, using formula (2), we examine the impact of digital village
construction on rural households' non-farm employment. The results in column (1) of Ta-
ble 7 demonstrate that the coefficient of digital village construction is significantly positive
at the 1% level, indicating that digital village construction can help promote non-farm
employment. Second, by introducing the variable of non-farm employment proportion of
rural households for regression using formula (3), the estimated results in column (2) of
Table 7 indicate that both digital village construction and non-farm employment of rural
households have a significant positive impact on the subjective well-being of households,
supporting that digital village construction can enhance rural households’ subjective well-
being by promoting non-farm employment.

Table 7. Mechanism test results based on family employment choices.

(1) 2 3 @
Variables Non-farm em- Subjective Start busi- Subjective
ployment rate well-being nesses well-being
Digital village con- 0.319%** 1.011%* 1.076*** 1.179%**
struction (0.032) (0.113) (0.241) (0.179)
Non-farm employ- 0.083**

ment rate (0.041)
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-0.077*
Start businesses
(0.046)
Observations 8205 8205 8205 8205
R2 / Pseudo-R2 0.175 0.085 0.076 0.050

In recent years, the rapid development of rural e-commerce has attracted a large
number of talents to return to their hometowns to start businesses. This paper investigates
whether digital village construction can improve the subjective well-being by promoting
rural household entrepreneurship, using whether rural households start entrepreneur-
ship as an intermediary variable. First, the impact of digital village construction on rural
household entrepreneurship is tested using formula (2). The estimated results in column
(3) of Table 7 show that the coefficient of digital village construction is significantly posi-
tive at the 1% level, indicating that digital village construction helps rural households start
their own businesses. Second, rural household entrepreneurship variables are introduced
for regression using formula (3). The estimated results in column (4) of Table 7 show that
digital village construction still has a significant positive impact on the subjective well-
being of rural households. However, the coefficient of whether to start a business is sig-
nificantly negative at the 10% level, suggesting that while digital village construction pro-
motes rural household entrepreneurship, it reduces their subjective well-being. A possible
explanation for this is that starting a business requires a substantial investment of re-
sources and manpower, and rural households may feel unhappy due to the financial bur-
den associated with it. Additionally, starting a business does not guarantee its success,
and the hardships and uncertainties of starting a business may reduce the subjective well-
being of rural households.

4.3. Rural Governance

This paper employs the evaluation of public service work in rural villages as an in-
termediary variable to investigate whether digital village construction can enhance rural
households’ subjective well-being by improving rural governance. First, formula (2) is
used to examine the effect of digital village construction on rural governance. The results
in column (1) of Table 8 reveal that the coefficient of the digital village construction is
significantly positive at the 5% level, suggesting that digital village construction can help
enhance rural households' satisfaction with public services and thus improve the level of
rural governance. Second, formula (3) is used to introduce the public service evaluation
variables for regression analysis. The results in column (2) of Table 8 indicate that the
improvement in rural governance, as reflected by digital village construction and public
service evaluation, has a significant positive impact on the subjective well-being of rural
households. This suggests that digital village construction can enhance rural households’
subjective well-being by improving rural governance.

Table 8. Mechanism test results based on rural governance.

@ 2 3)
Variables Evaluation of Subjective Subjective
public service well-being well-being
. , ) 0.832** 0.921**
Digital village construction
(0.274) (0.149)
0.036***
Evaluation of public service
(0.005)
Degree of digitalization of ru- 0.307%**
ral governance (0.049)
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Observations 4716 4716 8205
R2 / Pseudo-R2 0.003 0.043 0.079

Additionally, the Index of Digital Rural County includes specific indicators, such as
the degree of digitalization of rural governance. The degree of digitization of rural gov-
ernance is mainly reflected in the measures of rural governance, including the utilization
of third-party payment accounts to carry out government affairs and provide public ser-
vices. This paper selects the degree of digitalization of rural governance as the core ex-
planatory variable to examine the impact of the digitalization of rural governance on the
subjective well-being of rural households. The results in column (3) of Table 8 indicate
that the coefficient of the core explanatory variable is significantly positive at the 1% level,
implying that enhancing the digitalization of rural governance can contribute to the im-
provement of the subjective well-being of rural households. This suggests that digital vil-
lage construction can raise the level of rural governance by enhancing the measures of
rural governance, thereby enhancing rural households” subjective well-being. Therefore,
all above results provide support for Hypothesis 2 of this paper.

5. Conclusions

Digital village construction is an important strategy for promoting the development
and modernization of agriculture and rural areas. It aims to strengthen the construction
of rural digital infrastructure, develop the rural digital economy, deepen information ser-
vices for rural households, and improve rural digital governance to promote overall rural
revitalization and urban-rural integration, and ultimately enhance the subjective well-be-
ing of rural households. This paper examines the impact and mechanisms of digital village
construction on rural households’ subjective well-being, and concludes the following;:
First, digital village construction improves rural digital infrastructure and promotes the
digital development and transformation of the rural livelihoods, governance, and econ-
omy, thereby enhancing the subjective well-being of rural households. Second, the bene-
fits of digital village construction are mainly enjoyed by the western region, with a greater
increase in rural households’ subjective well-being in that region, while the increase in the
eastern and central regions is not significant. Third, rural households with higher levels
of human capital benefit more from digital village construction, with their subjective well-
being showing a greater increase. Fourth, digital village construction implies increasing
individual income, promoting family non-farm employment, and improving rural gov-
ernance, which can effectively improve the subjective well-being of rural households.
Overall, the practical effect of digital village construction is consistent with the original
intention of the rural revitalization strategy, which aims to improve the subjective well-
being of rural households.

The findings of this paper hold significant implications for the promotion and im-
provement of digital village construction. First, it is crucial to strengthen the construction
of digital infrastructure to bridge the urban-rural divide. Digital village construction can
be an important driving force to modernize agriculture and rural areas, with relatively
underdeveloped regions benefiting the most from the construction of digital villages.
Thus, digital village construction should be leveraged to reduce regional development
disparities, promote the rural digital economy, and enhance the subjective well-being of
rural households. Second, efforts should be made to improve farmers' modern infor-
mation skills to promote the revitalization of rural talents. In the digital economy era,
farmers' income and employment opportunities require knowledge reserves and infor-
mation skills. Digital village construction aims to enhance the "hardware" foundation of
rural development. However, for the rural areas to enjoy the dividends of digital eco-
nomic development, it is vital to have skilled and educated talents to provide "software"
support. Through the construction of digital villages, deep integration of digital technol-
ogy applications and industries should be promoted, farmers' information skills should
be improved, and talents should be attracted to return to their hometowns to start
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businesses. Third, the coordinated development of digital villages should be promoted to
improve the subjective well-being of rural households. The positive role of digital village
construction can be harnessed to increase rural household income, promote non-farm em-
ployment, and improve rural governance. Coordinated efforts should be made to promote
farmers' employment, increase farmers' income, and develop rural digital infrastructure.
Moreover, combining the strategy of rural revitalization and prosperity, the ultimate goal
of improving rural households' subjective well-being should be prioritized by focusing on
resolving the problems of their livelihood and employment, and leverage the potential of
digital village construction in elevating the standard of living and overall well-being.
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