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1. Introduction

Amid the growing popularity of mobile internet and the expanding commercialization of
fifth-generation (5G) mobile communications, human lifestyles have entered the stage of
"digital existence”. Fundamental digital technologies — such as artificial intelligence, big data,
and cloud computing have opened up an information age of infinite possibilities, with an
all-encompassing and multi-dimensional impact on human production, life, and social de-
velopment. This effect influences the mode and structure of economic development and
penetrates deeply into the level of public well-being in society.

According to the China Internet Development Report 2023 (China Cyberspace Research
Institute, 2023), Internet penetration in China attained 75.6% in 2022, while the digital econo-
my grew to 50.2 trillion Chinese yuan (CNY), constituting 41.5% of the nation’s GDP, establish-
ing the digital economy as a critical driver of China’s economic expansion. The proliferation

Copyright © 2026 The Author(s). Published by Vilnius Gediminas Technical University

This is an Open Access article distributed under the terms of the Creative Commons Attribution License (http://creativecommons.org/
licenses/by/4.0/), which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source
are credited.


http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/
https://orcid.org/0000-0002-0698-1327
https://orcid.org/0000-0002-7103-9821
mailto:jialw328@nenu.edu.cn
https://orcid.org/0000-0001-8013-5973
https://orcid.org/0009-0009-5180-4256
mailto:jialw328@nenu.edu.cn
https://doi.org/10.3846/tede.2026.25291

Technological and Economic Development of Economy, 2026, 32(3), 894-920 m

of "new professions” and "new forms of business” has made the skills of online functioning
essential to daily life. Moreover, as digital payment systems and platforms demand greater
technical proficiency, digital literacy is gaining heightened significance. A prospective study
states that digital literacy improves well-being overall (Vissenberg et al., 2022). Digitally skilled
individuals can source information more effectively, obtain more affordable products and var-
ied offerings, and achieve improved alignment with employment opportunities (Pénard et al.,
2013). Such capabilities, valued both intrinsically and instrumentally, can improve individuals’
subjective well-being (Aker & Mbiti, 2010). Furthermore, workers with advanced digital literacy
are better positioned to evolve from passive recipients of information into proactive seekers,
increasing their ability to take control of their lives, thus improving the subjective well-being
of the population (Graham & Nikolova, 2013).

With rapid economic and social development, living standards have improved, leading to
increased concern for a spiritually enriched life. Subjective well-being serves as a key measure
of the quality of residents’ cultural and spiritual lives. In contrast, existing studies on subjective
well-being have primarily focused on factors such as education, income, social capital, pub-
lic expenditure, and government quality, with limited attention to digital literacy. This raises
important questions: Does digital literacy have an information welfare effect? How does it
affect subjective well-being, and what are its mechanisms? Are there variations in how digital
literacy influences subjective well-being across different demographic groups? Can improving
digital literacy help reduce existing digital inequalities between different groups, as well as
the gap in subjective well-being with the "advantaged groups”? Addressing these questions
is essential to uncovering the new dimensions of the composition of individuals’ well-being
in the information age, and to understand how to enhance social welfare through the optimal
allocation of information resources. Therefore, this study utilises Chinese micro-survey data
to investigate the role of digital literacy in shaping residents’ subjective well-being. Based on
a comprehensive understanding, an accurate assessment of the levels and disparities in digi-
tal literacy among Chinese residents, we aim to provide empirical evidence for international
research.

This study makes several key contributions. First, using the micro-survey data from the
2017 CGSS, this study applies the POLS method to cardinalize the ordered categorical depen-
dent variable, and then examines the role of digital literacy in shaping residents’ subjective
well-being. This methodological approach effectively addresses the limitations of traditional
Probit regression in handling highly complex nonlinear problems, particularly in computa-
tional complexity and model fitting accuracy. Furthermore, an instrumental variables approach
is employed to mitigate endogeneity concerns. The CMP method was used to estimate and
enhance the reliability of regression outcomes. This research extends welfare economics re-
search from traditional material well-being to information well-being in the digital age and
enriches the theoretical framework of information economics. Furthermore, it deepens the
understanding of how digital literacy shapes individual behaviours and perceptions to explain
and predict the residents’ well-being in the information society. It also provides an analytical
framework for subsequent research. Second, we empirically analyse the heterogeneous effects
of digital literacy on the subjective well-being across urban and rural, regional, gender, and
income dimensions. This enables a more accurate measurement and interpretation of dispari-
ties in residents’ subjective well-being among populations within the digital economy.
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Such analysis helps narrow the digital gaps, provide more equitable distribution of informa-
tion resources across groups, and enhance the social participation of disadvantaged groups,
thereby promoting social equity and harmony. Third, we explore and test the mechanisms of
employment vulnerability, human capital accumulation, and social capital in the relationship
between digital literacy and subjective well-being. This deepens the theoretical understand-
ing of how digital literacy enhances subjective well-being, provides empirical evidence for
policymakers, and offers theoretical insights for promoting digitalization in countries with
transitioning economies.

The structure of this paper is organized as follows. The first section introduces the back-
ground and research questions. The second section reviews the relevant academic literature.
The third section outlines the data sources, variable definitions, and empirical strategy. The
fourth section details the findings from the empirical analysis, while the fifth section discusses
mechanism testing. Finally, the last section concludes the study.

2. Literature review

Digital literacy is a comparatively recent concept that arose in the 1990s alongside the evo-
lution of the Internet; prior to this period, discussions more frequently centered on “com-
puter literacy”. In 1997, Paul Gilster coined the term “digital literacy”, emphasizing that it
transcended mere technical skills. He defined digital literacy as "the ability to understand
and utilize information from diverse sources and in various formats when it is presented via
computers” (Gilster, 1997). The concept of digital literacy has shown an evolutionary trend of
complexity and systematisation along with technological innovations in the digital industry.
The European Union considers digital literacy a new concept extracted from other literacies,
covering information, media, cyber, computer, and Information and Communication Technol-
ogy (ICT) literacy (Ala-Mutka, 2011). Within the Programme for the International Assessment
of Adult Competencies, the Organisation for Economic Cooperation and Development [OECD]
defines digital literacy as the use of digital technologies, communication tools, and networks
to access and evaluate information, communicate with others and perform practical tasks
(OECD, 2013). The New Media Consortium of America defines digital literacy as “the capability
to interpret, process, comprehend and utilise digital resources as needed for human beings
to access and create digital resources”, incorporating general, creative, and interdisciplinary
competencies (Adams Becker et al.,, 2017). The United Nations Educational, Scientific and
Cultural Organisation [UNESCO] describes digital literacy as the ability to securely and appro-
priately use digital technologies to obtain, handle, comprehend, integrate, present, evaluate
and produce information, supporting objectives such as employment, securing decent work,
and entrepreneurship (Law et al., 2018). In summary, this study defines digital literacy as an
individual's competence to appropriately and effectively operate digital tools and devices, and
to safely and effectively retrieve, utilize, share, organize, assess, generate and apply informa-
tion or data via digital technologies or through digital apparatus (DiMaggio & Bonikowski,
2008; Popov, 2023; Reddy et al., 2022).

As information infrastructure, service platforms, and resource systems continue to expand
on the supply side, the full integration of digital technologies into various domains of produc-
tion, daily life, and public governance (Reddy et al., 2023), the adoption of digital technologies



Technological and Economic Development of Economy, 2026, 32(3), 894-920 897

offers equitable access for residents. It has a positive impact on personal well-being. The
advancement of digitalization has correspondingly increased the demand for digital literacy,
capabilities, and skills, confirmed by several studies (OECD, 2014). The use of Internet informa-
tion technology, which accelerates the transfer of information, positively affects individual
well-being and serves a particularly crucial function as a bridge to the labour market. In con-
trast, digital literacy, as an antecedent to the cognitive behaviours of individuals in the use of
information technology (Cetindamar et al., 2021), is a critical pillar of a country’s sustainability
(Radovanovic et al., 2020), and is essential for improving the economic well-being of families
(Jin et al, 2020). Digital literacy empowers people to effectively adjust to market changes,
navigate complex digital landscapes, reduce the digital divide, particularly among elderly
populations (Carrasco-Dajer et al., 2024; Jung et al., 2025; Lee & Bae, 2023). Therefore, greater
digital literacy is associated with a higher level of participation in the digital empowerment
process, the more one benefits from using information technology, which has a positive effect
on subjective well-being. In summary, Hypothesis 1 is proposed:

H1: Digital literacy can significantly contribute to individual subjective well-being; enhanced
digital literacy correlates with elevated levels of subjective well-being and life satisfaction.

The application of digital technology is a powerful help for people worldwide to access
information about employment opportunities and job advertisements, especially increasing
employment opportunities for women (James, 2022), which has brought a turnaround in the
development of the labour market. Women with higher digital skills can be safer online and
have more opportunities to learn, innovate, and contribute to the economy (U.S. Department
of State [USDS], 2023). Digital literacy serves as a form of human capital as a carrier of digital
technology. In terms of enterprises, an organisation’s digital literacy is an important condition
for its digital transformation (Cetindamar et al., 2024; Zhao et al., 2023), exerting a significant
positive effect on business sustainability (Ibrahim & Aduah, 2025). Regarding micro-subjects,
digital technology use has two meanings: accessibility, which reflects differences in access
opportunities, and depth of use, reflected in differences in digital literacy. Even if people have
the same access to digital resources, they may lack the necessary competencies to utilize these
tools effectively. This disparity leads to different levels of use (Park & Lee, 2015), which in turn
has a differentiated impact on subjective well-being. Relatively speaking, the dominant groups
in towns, economically developed regions and higher incomes benefit more from their own
access to quality resources in terms of subjective well-being, and digital literacy has a limited
role to play in subjective well-being. Graham and Nikolova (2013) point out that information
technology exhibits a higher marginal effect on the subjective well-being of disadvantaged
groups, such as low-skilled and low-income groups. Furthermore, rural dwellers who are more
digitally literate have a higher sense of well-being and cognitive functioning (Gong et al.,
2024; Lee et al.,, 2022). Based on this, digital literacy is more conducive to compensating for
the resource and information disadvantages of disadvantaged groups — such as women, low-
income populations, rural areas, less-developed regions, and to increasing their subjective
well-being. Therefore, Hypothesis 2 is proposed:

H2: Digital literacy exerts a greater marginal effect on the subjective well-being of rural
residents, less-developed regions, women, and low-income groups.
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Digital literacy stands as one of the most critical factors for accessing the benefits of the
digital economy, contributing to both social and digital inclusion, enhancing individual em-
ployability, and fostering economic growth (European Commission, 2016; Ferrari, 2012). This
impact can improve the well-being of individuals, families and societies by minimizing ob-
stacles and intricacies within the marketplace, particularly for those traditionally marginalized
(Prete, 2022; Xiao & Xin, 2022). On the one hand, digital literacy increases economic opportu-
nities for residents. As the demand for digital literacy in the work sector continues to grow, the
more digitally literate an individual becomes, the more competent and efficient they will be in
new digital jobs (Prayitno et al., 2022). Access to efficient and diversified employment informa-
tion through the platform economy, the sharing economy, and the "new” gig economy can
help them enter formal employment, increase employment and entrepreneurial opportunities
(Berger et al., 2019; Shatila et al., 2025), reduce employment vulnerability (Lewchuk, 2017), and
enhance individual subjective well-being. On the other hand, digital literacy affects human
capital accumulation. Retrieving the required resources for learning in digital platforms, such
as teaching videos and experience sharing, can significantly lower the costs related to gain-
ing knowledge and information for the residents, improve professional knowledge and build
professional skills (Anthonysamy et al., 2020). The accumulation of human capital is conducive
to the disadvantaged groups to increase employment opportunities and realise upward oc-
cupational mobility, increasing the wage income and thus enhancing the residents’ subjective
well-being (Coley et al., 2007). Furthermore, many studies have shown that the development
of the Internet has ironed out the barriers to information flow, reduced information asymme-
try, and changed people’s socialisation patterns. Those with advanced digital literacy are able
to communicate and share information online with the help of digital technology, effectively
expanding social modes, social networks and increasing social frequency, which is conducive
to accumulating social capital. This situation widens access to education, health care and living
services, narrowing the opportunity gap in access to high-quality resources (Nguyen et al,
2022), thus having a positive effect on the enhancement of subjective well-being. Therefore,
Hypothesis 3 is proposed:

H3a: Digital literacy enhances happiness and life satisfaction by reducing employment
vulnerability.

H3b: By increasing human capital accumulation, digital literacy enhances happiness and
life satisfaction.

H3c: Digital literacy enhances well-being and life satisfaction by increasing social capital.

3. Data sources, variable selection and model setting

3.1. Data source

This study obtained data from the 2017 China General Social Survey (CGSS), which covers
households across 28 provinces, municipalities, and autonomous regions in China. The CGSS
comprehensively gathers information on communities, households, and individuals, and
has good representativeness. Valid samples between 16 and 60 were retained, resulting in
cross-sectional data of 3,602 valid study samples.
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3.2. Variable selection

3.2.1. Dependent variable: subjective well-being

Prior research has established that both Happiness and life satisfaction serve as reliable prox-
ies for subjective well-being, and are associated with decision utility (Benjamin et al., 2012;
Tella et al., 2003). This paper uses two indicators to measure subjective well-being: Subjective
happiness and life satisfaction (Easterlin, 2004; Perez-Truglia, 2020). Subjective happiness and
life satisfaction are different parts of the evaluation of happiness. The difference between
the two is that subjective happiness is the direct feeling of happiness, which can be called
perceptual happiness. At the same time, life satisfaction results from comparing expectations
and reality perception, which is relatively more rational and can be called rational happiness
(Graham & Nikolova, 2015). The item measuring happiness asked: “Do you feel happy in your

"o nou

life?” With response options including “very unhappy”, “relatively unhappy”, “neither happy
nor unhappy”, “relatively happy”, and “very happy”, these responses are assigned a value of
1-5 and are recorded as happiness. Similarly, life satisfaction was gauged through the question:
“How satisfied are you with your overall life situation now?” Participants selected from: “very

dissatisfied”, “relatively dissatisfied”, “indifferent to satisfied or dissatisfied”, “relatively satis-
fied”, and "very satisfied”. Each response is assigned a value of 1-5, labelled life satisfaction.

3.2.2. Independent variable: digital literacy

The assessment of individual digital literacy is conducted in two stages. First, whether the
resident can use digital tools and devices is determined by whether they employ a mobile
phone or similar device to access the Internet independently. Second, drawing upon the
Global Digital Literacy Framework proposed by the United Nations Educational, Scientific
and Cultural Organisation (UNESCO) in 2018 (Law et al.,, 2018), a comprehensive evaluation
framework for individual digital literacy is constructed from five key dimensions: information
and data literacy, communication and collaboration literacy, digital content creation liter-
acy, digital security literacy and problem-solving literacy. The scores of the 11 indexes are
added to get the individual digital literacy (Table 1). Furthermore, this research additionally
substitutes the core independent variables to examine the robustness and reliability of the
empirical findings regarding the influence of digital literacy on happiness and life satisfaction;
specifically, we use principal component analysis and entropy method to recalculate the
digital literacy metric.

3.2.3. Control variables

This research also considers a range of additional variables that may affect an individu-
al's subjective well-being, such as individual, family, and macroeconomic factors. The indi-
vidual factors mainly include gender, age, nationality, education, health, political affiliation,
household registration, and current social class (Demir, 2018; Kragten & Rozer, 2017). The
family factors incorporate marital status, number of minors in the household, and family
economic status. The macroeconomic factors include the regional internet penetration rate
and GDP. Moreover, owing to disparities in regional development, and differences between
urban and rural areas, this study also incorporates regional and urban-rural classification
variables into the econometric model. The definitions of all key variables, along with their
descriptive statistics, are presented in Table 2.
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Table 1. Digital literacy indicator

evidence from China

Dimension Description of indicators Definition
Information | Q1: Can you use a computer to open a website? 1=Yes; 0 =No
and data Q2: It's not hard to find the information you want online 1= VYes; 0 = No

Q3: When | want to express myself online, | know how to do it 1=Yes; 0 =No
Q4: Accessing the Internet for information (e.g., searching for 1 =VYes; 0 = No
information, browsing news, etc.)
Communi- Q5: Socialising online 1 =Yes; 0 = No
cation and | Q6 Business transactions (e.g., online transfers, payments, online 1=Yes; 0 =No
9 y
c.oIIabora— shopping, etc.)
tion
Digital Q7: Going online for self-presentation (e.g., using the WeChat circle |1 = Yes; 0 = No
content of friends, Qzone, Weibo, etc. as a platform for self-presentation, and
creation recording and sharing one’s mood)
Q8: Publishing information online by yourself 1=Yes; 0 =No
Digital Q9: When making payments or transactions online, | will observe the |1 = Yes; 0 = No
security usage environment to determine whether to use
Q10: | actively protect my personal privacy online 1=Yes; 0 =No
Solving Q11: Internet action while online (e.g., defending one's rights and 1=Yes; 0 =No
problem interests or seeking justice for others through the Internet)

Table 2. Definitions and descriptive statistics for the main variables (Data source: CGSS)

Variable type Variable Variable definition Mean (.staimdard
name deviation)
De- Happiness Happiness | 1-5 ordered discrete variables 3.919 (0.777)
per)dent life Life 1-5 ordered discrete variables 3.626 (0.924)
variable | satisfaction satisfaction
Inde- Digital literacy | Digital 0-11 continuous variable 9.116 (2.608)
pendent literacy
variables
Individual | Gender Gender 1 = male; 0 = female 0.493 (0.500)
factors Age Age 18-60 years old 39.480 (10.960)
Age squared | Age_sq 1678.750 (890.712)
Nationality Nationality | 1 = Han ethnic group; 0 = ethnic 0.936 (0.245)
minorities
Education Edu 0-19 continuous variable 12.306 (4.347)
level
Health level Health 5 = very healthy; 4 = relatively healthy; 3.876 (0.916)
3 = average; 2 = relatively unhealthy;
1 = very unhealthy
Political Political 1 = Communist Party member; 0 = 0.154 (0.361)
affiliation affiliation | other
Household Register 1 = non-agricultural; 0 = agricultural 0.642 (0.479)
registration
Current social | Social class | 0-10 continuous variable 4.489 (1.611)
class
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End of Table 2

Variable type Variable Variable definition Mean (st;_;mdard
name deviation)

Family Marital status | Marriage 1 = unmarried; 2 = married with 1.862 (0.461)
factors spouse; 3 = divorced and widowed

Number of Child18 0-5 continuous variable 0.627 (0.777)

minors in the

household

Family Family 5 = Much higher than the average 2.719 (0.716)

economic festatus level; 4 = Above the average level;

level 3 = Average level; 2 = below average;

1 = far below average

Macro Internet Internet Number of Internet users/Total 0.603 (0.121)
factors penetration population at the end of the year

rate

The economic | Lngdp Regional GDP in logarithms 10.261 (0.668)

development

level
Other Region Region 2 = east; 1 = middle; 0 = west 1.396 (0.771)
CO’.‘trOI Urban Urban 1 = city; 0 = rural 0.810 (0.392)
variables

Table 3. Digital literacy characteristics and differences (Data source: CGSS)

Urban Gender Region
City Rural Male Female East Middle West
Digital literacy 9.467 7617 9.215 9.020 9.511 8.648 8.498

Based on Table 3, it can be found that urban residents exhibit higher levels of digital literacy
compared to rural residents, the digital literacy of men is greater than that of women, which
is in line with the findings of an Indonesian study on the gender gap in digital literacy across
generations (Long et al.,, 2023). Moreover, individuals residing in eastern China demonstrate
more advanced digital literacy than those in central regions, while residents from the western
region show the lowest levels of digital literacy.

3.3. Empirical model

To analyze the impact of digital literacy on individual subjective well-being empirically, the
basic analytical approach is to build an ordered probit/logit model, which is limited by the
nonlinear characteristics of the ordered model in terms of variable endogeneity resolution,
among other things. Considering that both subjective happiness and life satisfaction, which
measure individuals’ subjective well-being, are ordered categorical variables. Therefore, this
paper draws on the studies of Perez-Truglia (2020), Origo and Pagani (2009) and uses the
POLS (Probit OLS) method proposed by Van Praag and Ferrer-i-Carbonell (2006) for the
cardinalization of the ordered categorical dependent variables. Moreover, to facilitate the
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interpretation of the regression coefficients, we standardized happiness and life satisfaction to
a mean of 0 and standard deviation of 1, and treated the variable as continuous afterward to
account for the varying meanings of differences among satisfaction categories. The baseline
specification is shown in Eq. (1):

SWB = ay, + aDigital literacy +B,Control + 3> y,Z; +C; + = (1)

SWB is a dependent variable, representing the individual's subjective well-being, and digi-
tal literacy is an independent variable. Z; is the Control variables, includes a range of other
variables that affect the subjective well-being, such as individuals, families and macro factors.
0 is a constant term, C; is an area-fixed effect and € is a randomised perturbation term.

Digital literacy exerts a positive effect on subjective well-being. The benchmark regression
includes as many control variables as possible; however, given that endogeneity issues such as
omitted variables, selection bias, and unobservables may still exist in the benchmark regres-
sion. Therefore, looking for instrumental variables related to digital literacy that do not directly
affect subjective well-being is common practice. In this study, based on the standardised
treatment of the dependent variable, we applied the instrumental variable (IV) approach to
address endogeneity. Specifically, the frequency of Internet access in free time is selected
as an instrumental variable for evaluating the impact of digital literacy on happiness (Gnaldi
& Del Sarto, 2018). Furthermore, we selected whether the Internet is the primary source of
information as an instrumental variable for evaluating the relationship between digital literacy
and life satisfaction. On one hand, the frequency of Internet access in free time reflects an
individual's use of the Internet’s information and entertainment functions in their free time. On
the other hand, it indirectly affects happiness, satisfying the classic assumptions of relevance
and exogenous validity.

Relying primarily on the Internet for information reflects the adoption and dissemination
of ICT in life. This situation relates to individual digital literacy without exerting a direct effect
on life satisfaction, thus satisfying the classical hypotheses of relevance and exogenous valid-
ity. The frequency of Internet access in free time (labelled as Freq_Internet) takes a value from
1 to 5. This range indicates five degrees of frequency, from never to very often, with higher
values indicating more frequent free time Internet use. Whether the Internet is the primary
information source (labelled as Information_Internet) is a binary variable. A value of 1 indicates
that the primary news source is the Internet; otherwise, it takes a value of 0.

4. Empirical results

4.1. Benchmark regression results

Table 4 presents the estimation results of the POLS benchmark regression, analyzing the influ-
ence of digital literacy on subjective well-being. Three alternative measurement approaches —
weighted, Principal Component Analysis (PCA), and an entropy method were employed to
measure individuals’ digital literacy.
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Table 4. Benchmark regression of the effect of digital literacy on subjective well-being

M @ ©) ) ©) | (6)
Weighted approach to | Principal component analysis Entropy methods to
measuring digital literacy | to measuring digital literacy | measuring digital literacy
Variables Happiness Life Happiness Life Happiness Life
satisfaction satisfaction satisfaction
Digital 0.025*** 0.042%**
literacy1 (0.008) (0.009)
Digital 0.064*** 0.108***
literacy?2 (0.019) (0.020)
Digital 0.205*** 0.582%**
literacy3 (0.071) (0.071)
Gender -0.077** -0.059* -0.077** -0.059* -0.077** -0.060*
(0.032) (0.032) (0.032) (0.032) (0.032) (0.032)
Age —0.040*** -0.020 —0.040*** -0.020 —0.039*** -0.019
(0.013) (0.013) (0.013) (0.013) (0.013) (0.013)
Age_sq 0.007*** 0.007*** 0.007*** 0.0071*** 0.0071*** 0.001***
(0.001) (0.001) (0.001) (0.001) (0.001) (0.001)
Nationality -0.066 0.035 -0.067 0.033 -0.064 0.032
(0.065) (0.066) (0.065) (0.066) (0.065) (0.065)
Edu 0.011** -0.005 0.011** -0.006 0.013** -0.009*
(0.005) (0.005) (0.005) (0.005) (0.005) (0.005)
Health 0.188*** 0.138*** 0.187*** 0.137*** 0.189*** 0.138***
(0.018) (0.019) (0.018) (0.019) (0.018) (0.018)
Political 0.069 0.002 0.069 0.002 0.070 0.005
affiliation (0.047) (0.047) (0.047) (0.047) (0.047) (0.047)
Register 0.003 -0.030 0.003 -0.030 0.006 -0.031
(0.043) (0.043) (0.043) (0.043) (0.043) (0.043)
Social class 0.079*** 0.086*** 0.079*** 0.086*** 0.078*** 0.084***
(0.011) (0.011) (0.011) (0.011) (0.011) (0.011)
Marriage -0.007 -0.035 -0.008 -0.037 -0.006 -0.039
(0.044) (0.044) (0.044) (0.044) (0.044) (0.044)
Child18 0.078*** 0.129*** 0.077*** 0.128*** 0.080*** 0.128***
(0.025) (0.025) (0.025) (0.025) (0.025) (0.025)
Family festatus | 0.180*** 0.209*** 0.179*** 0.208*** 0.180*** 0.204***
(0.026) (0.026) (0.026) (0.026) (0.026) (0.026)
Internet 0.012 —-0.399* 0.007 -0.408* 0.011 -0.410*
(0.214) (0.216) (0.214) (0.216) (0.214) (0.215)
Lngdp -0.047* -0.021 -0.047* -0.021 -0.047* -0.022
(0.028) (0.028) (0.028) (0.028) (0.028) (0.028)
Area 0.109*** 0.066* 0.109*** 0.067* 0.110*** 0.071**
(0.036) (0.036) (0.036) (0.036) (0.036) (0.036)
Urban -0.101** -0.121** -0.102** -0.123** -0.099** -0.127***
(0.047) (0.048) (0.047) (0.048) (0.047) (0.048)
Constant Yes Yes Yes Yes Yes Yes
R-squared 0.136 0.120 0.136 0.122 0.136 0.131

Note: Standard errors are in parentheses; *** = p < 0.01, ** = p < 0.05, and * = p < 0.1.
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The results show that regardless of the method used to measure individual digital literacy,
digital literacy positively effects subjective happiness and life satisfaction (Oh & Bae, 2024;
Bae, 2022) and is statistically significant at the 1% level. This result suggests that enhancing
digital literacy can effectively increase individuals’ subjective well-being. Hypothesis 1 is thus
preliminarily verified, providing an initial conclusion that digital literacy positively influences
residents’ subjective well-being. On the one hand, in the era of the information economy,
information has become a key factor of production. A higher level of digital literacy enables
individuals to rapidly acquire information related to daily life and work, thus reducing infor-
mation asymmetry and improving decision-making efficiency. On the other hand, improved
digital literacy assists residents to optimize resource allocation, better participating in social
activities, maximize personal utility, and further enhance their subjective well-being. It has
been noted that higher subjective well-being is correlated with better health and longevity,
social relationships, as well as greater occupational performance and creativity (Diener et al.,
2018). Therefore, strengthening the provision of public services, such as digital infrastructure
development, and enhancing the digital literacy of the population have important policy im-
plications for improving social welfare.

Among the control variables, the gender regression coefficient is negative, indicating
that subjective well-being is lower for men than for women (Becchetti & Conzo, 2022). The
age-squared regression coefficient is significantly positive, indicating a U-shaped relation-
ship between age and subjective well-being, i.e., happiness decreases and then increases with
age, and the middle-aged group is the least happy. On the one hand, they have to bear the
responsibility of child-rearing, household expenses, etc., as well as fulfilling the obligation
to support their parents, and their well-being is lower, which is consistent with the results of
the existing studies (Blanchflower, 2021; Blanchflower & Oswald, 2019). The higher the level
of health, the higher the probability of higher happiness, mainly because health, as a kind of
human capital, is the basis of all material wealth and spiritual fulfillment (Larsson et al., 2019).
Education is positively associated with happiness and negatively associated with life satisfac-
tion. The reason is that education, as an important way to enhance human capital, promotes
income by improving the objective conditions of residents’ socio-economic status, to improve
individuals' subjective well-being (Ruiu & Ruiu, 2019). However, higher education generally
has higher expectations of themselves, and when they fall short of those expectations, they
will have self-doubt, which will negatively affect their subjective well-being (Chen et al., 2020;
Kuhner et al., 2021). At the same time, the higher the socio-economic status of the individual
and the economic status of the family, the higher the probability of being happier, indicating
that material wealth has a positive and significant influence on subjective well-being. In addi-
tion, number of minors in the household is also significantly and positively increases residents’
subjective well-being and life satisfaction, mainly because intergenerational emotional sup-
port is the main source of subjective well-being (Lee et al., 2017; Pollmann-Schult, 2018).

4.2. Endogenous and IV estimation

Digital literacy becomes the antecedent of the cognitive behavior of individuals in utilizing
cloud technology, and its impact on subjective well-being may be influenced by omitted
variables. At the same time, subjective well-being symbolizes an attitude or mindset towards
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life, and thus may also affect an individual's digital literacy, creating a reverse causation
problem. To overcome this potential endogeneity issue, based on the modified dependent
variables in Table 4, we used the instrumental variables method to improve the reliability of
the results (Table 5).

Table 5. Instrumental variable regression results

O] 2 3) 4
Variables Digital literacy Happiness Digital literacy Life satisfaction
Digital literacy 0.062*** 0.099***
(0.021) (0.029)
Freg-Internet 0.826***
(0.044)
Information_Internet 1.665%**
0.112)
Control variables Yes Yes Yes Yes
Area Yes Yes Yes Yes
Constant Yes Yes Yes Yes
R-squared 0.591 0.131 0.557 0.054
First-stage F-value 35237 219.29***
KP rk LM 257.55%** 221.90%**
CD Wald-F 739.76 385.93
KP Wald-F 352.31 219.29

Note: Standard errors are in parenthses; *** = p < 0.01, ** = p < 0.05, and * = p < 0.1.

Table 5 reports the regression outcomes from the instrumental variables (IV) approach.
Both the F-value from the first-stage regression and the KP rk LM statistic for the under-
identification test of the instrumental variables are statistically significant at the 1% level. The
CD Wald-F and KP Wald-F statistics of the weak instrumental variables test exceed the Stock-
Yogo critical threshold of 16.38 at the 10% level, indicating that there is no weak instrumental
variables issue. In addition, the over-identification test Hansen J statistic is significant at the
1% level, indicating that the equation is fully identified and there is no over-identification,
thereby proving the validity of the selected instrumental variables in this study. The instru-
mental variables regression results show that columns (1) and (3) present the first-stage es-
timation results. The results show that both the frequency of Internet access in free time and
the Internet as the primary source of information positively affect personal digital literacy,
thus confirming that the instrumental variables in this paper satisfy the correlation hypothesis.
Columns (2) and (4) are listed as the results of the second-stage regression.

After accounting for endogeneity via instrumental variables, we observe that personal
digital literacy exerts a positive and statistically significant effect (at the 1% level) on both
happiness and life satisfaction. That is to say, improving digital literacy significantly enhances
subjective well-being, which is consistent with the benchmark regression results (Table 4), sug-
gesting robustness of the benchmark regression. Further support for Hypothesis 1.
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4.3. Robustness tests

To obtain robust conclusions that digital literacy affects individual happiness and life satis-
faction, this paper further validates the robustness of the benchmark regression results by
substituting the original measures of happiness and life satisfaction with ordered discrete
variables. while using the Oprobit model and CMP estimation method proposed by Roodman
(2011). The first-stage equations of the CMP are shown in Egs. (2)—(3), and the results are
shown in Table 6.

Digital literacy =o; 4-B,Freq—Internet +>y,Z; +-C; +¢; (2)

Digital literacy =o; 4 y;Information_Internet +>"y,Z; + C; +=. (3)

Table 6. Robustness test results of the effect of digital literacy on the subjective well-being

Happiness Life Satisfaction
CMP CMP CMP CMP
Oprobit | Oprobit first- Second- | Oprobit | Oprobit first- Second-
stage stage stage stage
Digital 0.062*** | 0.025** 0.075*** | 0.036*** | 0.045*** 0.093***
literacy (0.007) (0.010) (0.024) (0.007) (0.010) (0.030)
Freg-Internet 0.842***
(0.030)
Information_ 1.689%**
Internet (0.085)
atanhrho_12 -0.074* 0.303***
(0.044) (0.057)
Control No Yes Yes Yes No Yes Yes Yes
variables
Area No Yes Yes Yes No Yes Yes Yes
Constant Yes Yes Yes Yes Yes Yes Yes Yes

Note: Standard errors are in parentheses; *** = p < 0.01, ** = p < 0.05, and * = p < 0.1.

According to Table 6, the results of the ordered probit (Oprobit) model show that digital
literacy exerts a consistently positive effect on individuals' subjective well-being, consistent
with the benchmark regression findings presented in Table 4. In the first stage results of CMP,
the sign of the coefficient of instrumental variables is positive, consistent with the regression
results in Table 5. It indicates that digital literacy is higher among those who have a higher
frequency of Internet access in their free time, and whether the Internet is the primary source
of information. In addition, the coefficient of atanhrho_12 passes the significance test, indicat-
ing that the CMP regression results are more effective relative to the ordered Probit model
after considering endogeneity issues such as omitted variables, measurement errors, and so
on. Meanwhile, it can be found that the CMP estimates are consistent with the ordered probit
model, as well as the sign of the digital literacy coefficients from the regression results using
the POLS method in Table 3, further validating the robustness of the conclusion that digital
literacy positively enhances residents’ subjective well-being. Hypothesis 1 holds.
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Table 7. Marginal effects based on CMP estimates

Happiness Life Satisfaction

1 2 3 4 5 1 2 3 4 5

Digital -0.001***|-0.003***|-0.006***| 0.001 | 0.010*** | -0.001** |-0.003*** [-0.009*** | 0.009*** | 0.009***
literacy (0.001) | (0.001) | (0.001) | (0.001) | (0.003) | (0.001) | (0.001) | (0.001) | (0.002) | (0.002)

Control Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes
variables
Area Yes Yes Yes Yes Yes Yes Yes Yes Yes Yes

Note: Standard errors are in parentheses; *** = p < 0.01, ** = p < 0.05, and * = p < 0.1.

Table 7 shows the marginal effects of the CMP estimation, and it can be found that the
main path of digital literacy to improve happiness is that it makes the probability of being
very unhappy, relatively unhappy, and unable to say if they are happy or unhappy decrease by
0.1%, 0.3%, and 0.6%. Furthermore, the probability of feeling very happy increases significantly
by 1%. Similarly, there is a two-directional effect of digital literacy on life satisfaction. The
probability of being very dissatisfied, relatively dissatisfied, and indifferent to being satisfied
or dissatisfied decreases by 0.1%, 0.3%, and 0.9%, and the probability of being more satisfied
and very satisfied both increased by 0.9%.

4.4. Heterogeneity analysis

Digital literacy improves the subjective well-being of the population, with happiness and life
satisfaction being higher among those who are more digitally literate; however, Graham and
Nikolova (2013) found a law of marginal diminution in the impact of information technology
on subjective well-being. Furthermore, the marginal effect on improving the well-being of
disadvantaged groups is greater, compensating for their informational disadvantages, in-
creasing subjective well-being and reducing the differences in the subjective well-being of
disadvantaged and advantaged groups. Then, has digital literacy, as an individual's ability to
apply information technology, widened the “digital divide” between the “advantaged” and
the "disadvantaged”, or has it brought more “information benefits” to the “disadvantaged”?
We test the heterogeneity of the groups based on the four dimensions: urban/rural, region,
gender, and income, where income is divided into high-income and low-income according
to whether the family’s economic level is higher than the average. This study uses CMP
estimation to test the heterogeneity of the impact between digital literacy and individual
subjective well-being. The results are delineated in Figures 1-4.

Figures 1-4 show group differences regarding the influence of digital literacy on subjective
well-being. The marginal effect of digital literacy on enhancing the rural residents’ subjective
well-being is greater than that of urban residents, and digital literacy promotes women'’s sub-
jective well-being more than men’s. Additionally, Digital literacy exerts a greater influence
in enhancing subjective well-being for residents from lower-income households than those
from high-income households. In addition, the marginal effect of digital literacy on enhancing
subjective well-being is largest for residents in less-developed western regions, followed by
the central regions, and is not significant in the eastern developed regions. In other words,
this implies that the enhancement effect of digital literacy in elevating residents’ subjective
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well-being is particularly evident among disadvantaged groups, which helps them share the
dividends of digital economic development. This finding further supports the studies of Wang
et al. (2022) and Graham and Nikolova (2013). Hypothesis 2 is confirmed. Therefore, improving
digital literacy has a large information welfare effect and can narrow the “digital divide”. This
situation helps to reduce the difference in subjective well-being between disadvantaged and
advantaged groups.

Happiness Life satisfaction
0.025 0.025
0.015 0.015
0.005 0.005
-0.005 -0.005
-0.015 -0.015
1 2 3 4 5 1 2 3 4 5
------- Rural — Urban ------- Rurall  —— Urban

Figure 1. Urban-rural differences in the impact of digital literacy on subjective well-being

Happiness Life satisfaction
0.030 ,1
/
0.010
-0.010

-0.030

Figure 2. Gender differences in the impact of digital literacy on subjective well-being

Happiness Life satisfaction
0.015 0.015
0.005 0.005
-0.005 -0.005
-0.015 -0.015
1 2 3 4 5 1 2 3 4 5
——————— Low-income =~ ———— High-income ------- Low-income =~ ——— High-incom

Figure 3. Impact of digital literacy on subjective well-being across income households

Happiness Life satisfaction
0.014 0.014
0.010 0.010
0.006 0.006
0.002 0.002
-0.002 -0.002
0,006 -0.006
-0.010 -0.010
1 2 3 4 5 1 2 3 4 5
——————— East ———— Middle ------- East — Middle

Figure 4. Regional differences in the impact of digital literacy on subjective well-being
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5. Mechanism testing

Based on the benchmark regression, endogeneity treatment and robustness test in Part 3,
it is found that digital literacy positively improves residents’ happiness and life satisfaction.
Analytical tests are conducted to explore the mechanism of the impact of digital literacy on
residents’ subjective well-being based on the theoretical analysis of the three dimensions of
employment vulnerability, human capital accumulation and social capital. The CMP method
is used for mechanism testing, and the model settings are shown in Egs. (4)—(5).

M = a,Digitalliteracy +3>.y,Z; +C; +¢; 4)
SWB = ayDigitalliteracy +BM+3y,Z; +C; +¢. (5)

M is the mechanism variable in Egs. (4)—(5).

5.1. Employment vulnerability

The digital economy continues to subvert our perception of traditional employment, and
digital literacy triggers changes in the labour market structure (Bejakovi¢ & Mrnjavac, 2020).
Along with the rapid advancement of Information and Communication Technology (ICT) and
the global digital economy, the popularity of the Internet has greatly increased. People’s use
of digital technology in their work and life has become increasingly extensive, and it has
become progressively common to use the Internet to find information and look for jobs
(GUrtzgen et al., 2021). On the one hand, highly digitally literate workers’ online search chan-
nels are more diverse, and the cost of searching for jobs is greatly reduced (Green, 2017). On
the other hand, communicating with enterprises is more efficient, and job-matching efficiency
increases significantly, which is conducive to reducing employment vulnerability and improv-
ing individual subjective well-being. Employment vulnerability is an important indicator of
employment quality, directly impacting individuals’ subjective well-being (Julia et al., 2017).
Therefore, this research takes an employment perspective and refers to the study of Bocquier
et al. (2010), which measures employment vulnerability regarding employment conditions,
employability and employment security (Table 8), to examine the potential pathway of which
digital literacy may enhances subjective well-being by reducing employment vulnerability.
The results are presented in Table 9.

The results in Table 9 show that personal digital literacy positively affects happiness and
life satisfaction by reducing employment vulnerability. Contemporary business ecosystems
and platform economies, underpinned by technologies such as “Internet Plus”, 5G, artificial
intelligence, and big data, have reshaped the structure of the labour market and led to the
emergence of new trends in employment patterns, with digital flexible employment gradually
becoming a trend of flexible employment in the labour market (Lu et al., 2023). Therefore,
individuals with higher levels of digital literacy are better equipped to effectively access in-
formation and more external resources through the Internet platform. This situation reduces
the vulnerability of residents to employment in the labour market and increases income (Chen
et al., 2024), thus improving their sense of happiness and life satisfaction. Hypothesis 3a is
confirmed.
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Table 8. System of indicators for measuring vulnerability to employment

Dimension Variable Variable description Definition
Environment: | Work Length of time in current job 1 for less than 1 year of employment,
employment | stability (years) 0 otherwise
conditions  \working | Average weekly working hours | 1 for working more than 56 hours per

intensity week, 0 otherwise
Workplace | Whether or not they have 1 for no fixed workplace, 0 otherwise
a fixed place of work
Individual: Education |education 1 for primary and below, otherwise 0
employment ['ealth Very healthy, healthy, average, |1 for relatively unhealthy or very
competencies relatively unhealthy, very unhealthy, 0 otherwise
unhealthy
Social: Labour Whether or not a labour 1 for no labour contract signed, 0 for
employment | contract contract has been signed signed
security Medical Whether participated in medical | 1 for not participated in health
insurance |insurance insurance, 0 for participated
Pension Whether participated in pension | 1 for not participated in pension
insurance | insurance insurance, 0 for participated

Table 9. Regression results for employment vulnerability mediation

M e 3) “
. Employment . Employment . . .
Variables . Happiness . Life Satisfaction
vulnerability vulnerability
Digital literacy —0.158*** 0.050** —0.132%** 0.113***
(0.023) (0.024) (0.030) (0.029)
Employment —-0.162*** —0.144x**
vulnerability (0.048) (0.016)
atanhrho_12 -0.055 0.035 0.058 0.316*
(0.044) (0.053) (0.053) (0.057)
Control variables Yes Yes Yes Yes
Area Yes Yes Yes Yes
Constant Yes Yes Yes Yes

Note: Standard errors are in parentheses; *** = p < 0.01, ** = p < 0.05, and * = p < 0.1.

5.2. Human capital accumulation

Advances in ICT have enabled the development of online platforms that have dramatical-
ly changed the landscape of e-commerce (Fahmy, 2020), making online learning and skills
training more widespread with the help of the Internet and digital technologies (Spante
et al,, 2018; Weninger, 2017). Digital literacy has an apparent human capital accumulation
effect (DiMaggio & Bonikowski, 2008). Highly digitally literate workers learn new knowledge
and skills independently through various online platforms to promote the human capital
accumulation, and the knowledge-learning effect it produces will be conducive to enhancing
subjective well-being. Therefore, this study chooses learning frequency to reflect individuals’
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human capital accumulation and verifies whether the level of digital literacy affects individ-
uals’ subjective well-being by influencing human capital accumulation. The indicator’s value
is from 1 to 5, with the larger number representing the higher learning frequency, and the
regression results are shown in Table 10.

Table 10. Results of the intermediary regression on human capital accumulation

Q)] ) (3) 4
Variables Human capital Happiness Human capital Life satisfaction
Digital literacy 0.134x** 0.068*** 0.123*** 0.062***
(0.025) (0.024) (0.025) (0.023)
Human capital 0.098*** 0.547***
(0.020) (0.089)
atanhrho_12 -0.095 -0.040 -0.114 -0.081*
(0.046) 0.042 (0.058) (0.045)
Control variables Yes Yes Yes Yes
Area Yes Yes Yes Yes
Constant Yes Yes Yes Yes

Note: Standard errors are in parentheses; *** = p < 0.01, ** = p < 0.05, and * = p < 0.1.

Table 10 shows that digital literacy significantly enhances residents’ happiness and life
satisfaction by increasing human capital accumulation. The development of digital networks
creates opportunities for residents to improve themselves. For example, enterprises can im-
prove employees’ work skills and efficiency by organising online training and learning (Purcell
et al, 2013). The findings point out a positive correlation between workers’ digital literacy and
the adoption of cloud technologies within firms (Cetindamar et al., 2021), which has important
implications for the digitalisation of the organisation (Lei et al.,, 2024; Zahoor et al., 2023).
Therefore, it can be found that digital literacy serves as the antecedent to employees’ cognitive
behavior in utilizing cloud technology at companies. The higher the individual's digital literacy,
the higher the frequency and ability to use the Internet to share learning resources. For one
thing, this promotes non-agricultural labour employment by augmenting human capital and
expanding information accessibility (Wang et al., 2023), which helps to enhance the employ-
ment competitiveness and self-efficacy of the employed in the labour market. Moreover, it
allows for a better work-life balance (Duan & Deng, 2024), thus increasing individuals' happi-
ness and life satisfaction. Hypothesis 3b is confirmed.

5.3. Social capital

The Internet has dramatically changed how people communicate, expanding the limitations
of traditional face-to-face socialisation in time and space (Sabatini & Sarracino, 2017) and
improving the frequency, flexibility and freedom of socialisation. Coleman et al. (2022)
believe that the social capital created through interaction activities can significantly affect
people’s subjective well-being (Coleman et al., 2022). Highly digitally literate people often
use the information technology the Internet represents to diversify social interactions and
accumulate social capital (Chan, 2022), enhancing happiness and life satisfaction. Therefore,
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this study selects social frequency as a proxy variable for social capital, assigning a value of
1 to 5, with larger numbers representing higher social frequency. The regression results are

shown in Table 11.

Table 11. Social capital mediation regression results

Q)] (2) 3) 4
Variables Social capital Happiness Social capital Life satisfaction
Digital literacy 0.042* 0.072*** 0.042* 0.093***
(0.023) (0.024) (0.023) (0.030)
Social capital 0.096*** 0.083***
(0.020) (0.018)
atanhrho_12 -0.040 -0.070 -0.040 0.301*
(0.042) (0.044) (0.042) (0.057)
Control variables Yes Yes Yes Yes
Area Yes Yes Yes Yes
Constant Yes Yes Yes Yes

Note: Standard errors are in parentheses; *** = p < 0.01, ** = p < 0.05, and * = p < 0.1.

The findings presented in Table 11 indicate that digital literacy significantly increases the
level of social capital of the population, which in turn significantly increases personal well-
being and life satisfaction. The main reason is that social capital, as a non-market force that
increases the welfare of residents and contributes to economic growth, is prevalent in families,
friends and neighbours, as well as in various workplaces and “virtual communities” on the
Internet (Arechavala et al., 2022; Cox, 2017). Social capital allows individuals to gain posi-
tive subjective perceptions of belonging, trust, and approval, which can effectively stimulate
positive psychological emotions (Mair, 2019). At the same time, through communication and
collaboration to obtain economic resources, individuals gain more life satisfaction, especially
in China’s typically relational society (Tian, 2020). Therefore, whether from the perspective of
emotional interaction or mutual resource support, digital literacy exerts a positive influence on
residents’ subjective well-being by strengthening their social capital accumulation. Hypothesis
3cis tested.

6. Discussion and conclusions

6.1. Discussion

Traditionally, digital literacy may be viewed more as a practical skill or an economic com-
petitiveness tool. This study directly relates it to subjective well-being, revealing a deeper
meaning of digital literacy as not only a tool, but also a key factor in enhancing the quality
of life and promoting subjective well-being.

We provide evidence that digital literacy improves well-being and life satisfaction, a find-
ing that remains robust after addressing endogeneity and conducting a series of robustness
tests (Tables 4-7), thereby confirming Hypothesis 1. Amid the swift advancement of the digital
economy and the growing adoption of digital technologies, new occupations have emerged,
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raising the digital literacy requirements in the workplace. This is conducive to optimising re-
source allocation, maximising personal utility, and reaping higher dividends from the digital
economy (Park et al., 2020), thus further enhancing subjective well-being.

Actually, improving residents’ digital literacy has an information welfare effect, which can
narrow the digital divide and help disadvantaged populations reduce the difference in subjec-
tive well-being from advantaged populations. As depicted in Figures 1-4, the marginal effect
of digital literacy on the subjective well-being of rural areas, less-developed regions, women,
and low-income groups is greater. In other words, the positive impact of digital literacy on
residents’ subjective well-being is more prominent among these disadvantaged populations.
Hypothesis 2 is confirmed. This finding is consistent with earlier research by He et al. (2025)
and Wang et al. (2022). Studies indicate that the digital skills gap still exists (Beaunoyer et al.,
2020), and coupled with the existence of labour market segmentation, the development of
the digital economy may further furnish the phenomenon of labour structure polarisation.
Furthermore, parents with lower family status or lower levels of education have children with
lower levels of digital literacy (Siddiq et al., 2017).

Furthermore, the results of the mechanism test in Tables 9-11 indicate that digital literacy
exerts a positive influence on the subjective well-being of the population by reducing em-
ployment vulnerability, as well as increasing human capital accumulation and social capital,
which enhances the quality of employment while contributing to the realisation of personal
values. It confirms Hypothesis 3. In the digital economy era, digital literacy affects individu-
als' behavioural decisions (Wang et al., 2025). Workers with higher digital literacy can more
quickly adjust to technological changes and changes in occupational demand, thus reducing
the risk of unemployment due to outdated skills and lowering employment vulnerability. This
contributes to a positive effect on maintaining the stability of the social employment structure.
At the same time, highly digitally literate workers learn independently and broaden their social
circles through various online platforms. This increases work efficiency and labour output. The
increase in labour output directly enhances the economic efficiency of enterprises and brings
higher economic returns to workers (Zhang et al., 2024), helping to improve the quality of life
of residents and thus enhancing subjective well-being.

Digital literacy acts as the micro-foundation essential for the functioning of the digital
economy and its potential welfare effects. This study investigates the impact of non-material
factors, including digital literacy, on individual subjective well-being, contributing to the re-
finement of welfare evaluation systems and the development of strategies for welfare im-
provement. It demonstrates how enhancing digital literacy can increase subjective well-being,
offering a new perspective for advancing public welfare. We recommend that both the extent
and quality of digital technology penetration be prioritized to ensure that its benefits reach
the public effectively. Public policies should focus on guiding individuals in the appropriate
use of digital technology through targeted education and training programs, thereby enhanc-
ing digital literacy and skills across society. This approach will enable the population to keep
pace with digital advancements and fully share in the dividends and positive impacts of the
digital economy.
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6.2. Conclusions

The growth of the digital economy and the advancement of digital technologies have made
digital literacy an essential factor for accessing the benefits of the digital economy. It has
become increasingly important to the labour market and individual work life. Using data from
the 2017 China General Social Survey, this study applies the POLS method to empirically ana-
lyze the impact of digital literacy on individuals’ subjective well-being. To address potential
endogeneity, we apply the instrumental variables approach, complemented by the Oprobit
model and CMP estimation methods for robustness checks, drawing three key conclusions.
First, digital literacy significantly enhances individuals’ subjective well-being. Second, digital
literacy is more conducive to increasing the subjective well-being of rural residents, less-de-
veloped regions, women, and low-income groups. Third, digital literacy elevates individuals’
subjective well-being by reducing employment vulnerability and increasing the accumulation
of both human and social capital. Therefore, this study argues that digital literacy is a critical
factor influencing subjective well-being in the digital economy era. Enhancing digital literacy
represents a key strategy for improving overall societal welfare and restructuring the labour
market, providing important insights for public policy formulation and evaluation.

Our findings reveal the multiple positive effects of digital literacy in enhancing subjective
well-being and promoting social equity. This provides important insights for policymaking at
different levels. Firstly, focus on intra-regional differences. This study finds that even within the
same region, the level of digital literacy and the resulting increase in subjective well-being may
vary significantly across populations. Public policies need to prioritize the digital inclusion of
disadvantaged groups, improve digital infrastructure in less developed regions, provide digital
skills training, and focus on improving the digital literacy of disadvantaged groups, such as
women, low-income groups, less-developed regions, and rural residents. This will avoid the
solidification of disadvantage. Furthermore, it is an important means of narrowing the digital
gap, reducing inequality of opportunity, and raising the overall subjective well-being of soci-
ety, as well as an inevitable choice for achieving common prosperity.

Secondly, digital literacy enhancement is integrated into development strategies. Studies
have pointed out that digital literacy enhances subjective well-being through the accumu-
lation of human and social capital. Therefore, this study suggests enriching the supply of
high-quality digital resources, stimulating the vitality of digital innovation, strengthening the
investment in human capital in the digital era, continuously improving human capital using
online education and digital training, and enhancing the ability to work digitally in a highly
efficient manner. Such actions can make the workers' access to information more secure,
their expectations of risk more reasonable, and their ways of accumulating social capital more
abundant. These improvements reinforce the importance of digital literacy in facilitating the
realisation of the goal of high-quality employment and promoting the healthy development
of the labour market, as well as for enhancing social welfare.

Furthermore, promoting global digital inclusion. The findings of this paper provide a new
perspective on the global digital divide, where digital literacy is not only a matter of access, but
also a matter of capacity, and has a far-reaching impact on welfare. International organizations
and countries should strengthen their cooperation and jointly promote the enhancement of
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digital literacy in developing countries, especially in less developed regions and among disad-
vantaged groups, as an important means of reducing global poverty and promoting sustain-
able development. They should also jointly address the challenges posed by the digital age.

Although the findings of this paper deepen our understanding of the factors influencing
individual well-being in the digital age, certain limitations remain. First, owing to the lack
of international individual micro-data, future research should conduct comparative analyses
and empirical studies with international data to draw more robust and reliable conclusions.
Second, the elements and mechanisms affecting individual subjective well-being are complex;
therefore, it is recommended that future researchers adopt a causal model, and comparative
analysis with empirical evidence from other countries or across cultures to enrich the find-
ings for developing appropriate strategies and policies toward the development of the digital
economy.
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