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Relevance. Under the dual background of the deepening global population aging and the rapid development
of the digital economy, the study of the impact of digital literacy on the labor income of the elderly is of social
significance in guiding the «young» elderly to continue to participate in social labor, making up for the
shortage of labor force, alleviating the pressure of social pension and reducing the burden of family pension.
In this regard, it is important to study international cases reflecting the impact of digital literacy on labor
income. This paper introduces the influence of digital literacy on the labor income of «young» elderly people
from China. Objective: to study the impact of digital literacy on the income of Chinese elderly people who
have just reached retirement age and to make development recommendations for the interests of all stake-
holders in this process: the State, the market, society, the elderly and their families. Methods: analysis and
synthesis of scientific literature regarding the concept of digital literacy of the elderly and the influence
mechanism of digital literacy on labor income. Using Chinese Social Survey 2017 (CGSS-2017) data, Poisson
regression method is used to empirically analyze the impact of digital literacy on labor income of the
«young» elderly in China. Results. This paper confirms that digital literacy has a positive impact on the labor
income of the «young» elderly, and analyzes the digital divide formed by the differences in education level
and living area of the «young» elderly and the differences in labor income. Conclusions. Protecting the labor
participation of the «young» elderly by developing their digital literacy is important not only for increasing
personal income but also for reallocating family budgets between generations; it is also important for mac-
roeconomics, since the employment of the «young» elderly contributes to reducing labor shortages in the la-
bor market, as a result of changes in the age structure of the working population in the context of global age-
ing. Maintaining one 's labor activities after reaching working age limits increases budgeted tax revenues,
reduces government spending on additional social benefits for low-income older persons and reduces indi-
vidual and family dependency on social pensions. Equally important is the social benefits of narrowing the
intergenerational digital divide. This paper puts forward specific suggestions to improve the digital literacy
of the «young» elderly and make up for the digital divide. It is suggested to actively build a 'five-in-one’' digital
literacy improvement governance system for the elderly with (1) government guidance, (2) market initiative,
(3) social linkage, (4) family support and (5) elderly participation.
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Introduction

China's economic development level is constantly improving, and people's life expec-
tancy is growing. According to the China National Bureau of Statistics, at the end of 2021,
China was 267 million people aged 60 and older, accounting for 18,9 % of the national popu-
lation, including 200 million people aged 65 and over and 14,2 % of the national population.
At the same time, due to multiple factors, such as fewer women of childbearing age and rais-
ing costs, the birth rate in 2021 was 7,18 %o, falling below 1 % for two consecutive years.
Under the dual pressure of high aging and low birth rate, the number of labor force and em-
ployed population in China have declined in recent years (Fig. 1, 2), and the problem of labor
shortage may occur in the future [1]. The Elderly Human Resources is an important economic
resource of the society, and encouraging the elderly reemployment is an effective path to in-
crease the labor force and reduce the pressure of pension [2]. The Chinese government began
to implement the national strategy of actively coping with the aging population. In 2020, The
Central Committee of the Communist Party of China's recommendations on the formulation
of the fourteenth five-year plan for national economic and social development and the vision
for the year 2035 stressed the need to «actively develop human resources for ageing and de-
velop the silver-haired economy».
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Fig. 1. Trend of China economically active population, 10000 persons
Puc. 1. /luHamuka 3KOHOMUYECKU AKMUBHO20 Haces1eHus1 Kumasi, 10 muic. uean.

At the same time, with the extensive and deep application of the Internet, big data and
artificial intelligence technologies, the continuous emergence of new global economic models
and new forms of business, and human society in the way of production and life is undergoing
profound changes. Major countries in the world are transforming from industrial economy to
digital one. It is characterized by reconstructing production factors with data as the core and
promoting the transformation of the economic development model based on material produc-
tion and material services to the economic development model based on information produc-
tion and information services. China digital economy is also rapidly developing. According to
the «White Paper on the Development of China's Digital Economy (2020)», it is 39,2 trillion
yuan in 2020, and the proportion of digital economy in GDP is 38,6 %.

106



Journal of Wellbeing Technologies. 2022. Ne 2 (45) http://jwt.su

76,361.95 35,987.27
76,094.65 32,224.27
75,827.35 28,461.27
75,560.05 24,698.27
75,292.75 20,935.27
75,025.45 ; ; ; : ; : : . r ! 17,172.27

2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Data source: National Bureau of Statistics of China [3]
HcmouHuk: HayuoHasivHoe 61opo cmamucmuku Kumas [3]

Fig. 2. Trend of China employment population, 10000 persons
Puc. 2. /Junamuka 6e3pabomHbix 8 Kumae, 10 muic. uen.

Globally, on the one hand, the digital economy has become an important engine of
world economic recovery. With the continuous acceleration of economic digitalization, citi-
zens' digital literacy and skills have increasingly become the key indicators of national com-
petitiveness and soft power. The universal application of digital Internet not only improves
the information transparency of the labor market [4, 5], but also affects the employment struc-
ture, promotes the social division of labor and employment structure, increases a large num-
ber of employment opportunities related to the digital economy [6, 7]; the demand of industri-
al digitization for workers' skills is increasing day by day. The «polarization» employment
trend of increasing demand for high skills and decreasing demand for low skills will be more
prominent [8-10]. On the other hand, the rapid development of the digital economy has
brought about the  «digital divide», and created new  social issues,
[11-14], such as digital inequality, digital poverty, and digital exclusion. Among them, the
elderly digital divide phenomenon is more obvious, according to the China Internet develop-
ment statistical report (48th), as of June 2021, Chinese Internet users is 1,011 billion, includ-
ing 60 and older only accounted for 12,2 %, lower than the total population ratio of 18,9 %,
this shows that there is a large gap between the Internet popularity of the elderly and other
groups, and the intergenerational digital gap is becoming increasingly obvious. The improve-
ment of the digital literacy of the elderly has become a problem that cannot be ignored.

Literature review

Digital literacy and digital literacy of the elderly

In 1997, American science and technology journalist Paul Gilster first proposed the
concept of «digital literacy», describing it as the use and understanding of information in the
digital age, and emphasizing the importance of digital technology as «basic life skills» [15].
«Since the birth of this concept, many researchers have attached more and more importance to
digital literacy, scholars such as Autor believe that in the digital economy era, workers must
improve their digital literacy and skills to adapt to the pace of the development of digital
economy [16]. In 2018, the UNESCO Institute of Statistics (UIS) proposed the representative
concept of "digital literacy", spalling "Digital literacy is the ability to access, manage, under-
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stand, integrate, communicate, evaluate and create information safely and appropriately
through digital technologies for employment, decent jobs and entrepreneurship. It includes
competences that are variously referred to as computer literacy, ICT literacy, information lit-
eracy and media literacy"» [17. P. 2]. Laanpere summarizes existing digital literacy frame-
works around the world, and proposes seven literacy domains based on Internet use, namely,
operation domain, information domain, intersection domain, content creation domain, security
ethics domain, problem solving domain, and occupation-related domain [18]. It can be seen
that network literacy is the core part of digital literacy.

At present, the research of digital literacy in the elderly mainly focuses on the digital
divide and digital literacy education. On the one hand, Castilla, Nishijima, Blazi¢ and other
scholars generally believe that the intergenerational digital gap of the elderly is obvious [19—
21]. Usually, the elderly have less access to or use of the Internet, and most elderly people
lack the basic digital literacy needed to use smart devices, so they are more significantly af-
fected by the digital divide than other information vulnerable groups and the general public.
On the other hand, Friemel, Tirado-Morueta, Jun and other scholars pay attention to the elder-
ly digital literacy education. They believe that education plays an important role in bridging
the digital divide for the elderly, and a good learning environment with family support and
social assistance is more conducive to improving the digital literacy of the elderly [22—-24]. At
the same time, there are relatively few documents and relatively few studies on the digital lit-
eracy of the elderly on employment or income in China. The existing research results mainly
study the impact of Internet use on employment of the elderly. Lv Mingyang, Zhang
Zhenggiang and other scholars believe that internet use promoting employment of the elderly
[25, 26], Li Dong believes that internet use reducing employment rate [27]. However, no
scholars in China have studied the impact of digital literacy on the labor income of the elder-

ly.

The impact of digital literacy on income

At present, there are very few documents to directly study the impact of digital literacy
on income. The Information Research Center of the Chinese Academy of Social Sciences be-
lieves that «the level of resident digital literacy is positively related to the income level» [28.
P. 18, 19]. The literature on the impact of digital literacy on income mainly focuses on the
impact of internet use on income. First, most scholars such as Dimaggio, Forman, Mao Y ufei,
Liu Shenglong believe that digital literacy has a positive impact on personal income because
the use of the Internet makes information transmission faster and easier, reduces transaction
costs and improves work efficiency [29-32]. Entorf Dolton and other scholars believe that the
use of computers and the Internet has limited impact on personal income [33, 34]. Secondly,
in the study of the impact of digital literacy on the income gap, most scholars believe that In-
ternet use has significant individual differences in the income of workers in different regions,
gender and educational levels, but the specific impact is controversial. For example, Zhang
Yugui, Cheng Mingwang, and other scholars believe that Internet use can significantly narrow
the urban-rural gap [35, 36], some scholars such as He Yaping, Xu Kangning believe that due
to the accessibility of the Internet and the ability to appreciate and use information, economi-
cally developed regions can obtain greater benefits from Internet use, so Internet use will lead
to further widening regional income gap [37] .

From the domestic and foreign research results, although scholars have accumulated a
certain amount of research on the impact of digital literacy on individual labor income and
heterogeneity analysis, there is still a lack of relevant research on the impact of digital literacy
on the labor income of the elderly. Based on this, this paper studies the impact of digital liter-
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acy on the labor income of the elderly under the background of the booming digital economy
and the aging of the population. It is hoped that the research conclusions of this paper can
provide theoretical reference for the development of elderly human resources.

Theoretical analysis of influence mechanism

Since the Internet entered the commercial field in the 1990 s, China economic structure,
social management and personal behavior have rapidly transformed to digital. The Internet
has become an important information infrastructure to promote economic development and
social progress in the world today, and digital literacy has become a necessary skill for people
to work and live in the digital economy era. The impact of digital literacy on the labor income
of the elderly is mainly reflected in the following five aspects.

1. Information intermediary effect

The use of the Internet has broken the limitations of slow speed, poor timeliness and
less information content of traditional communication media such as letters, telegrams and
telephones, and expanded the access to external information for the elderly. Massive Internet
information makes the elderly obtain more abundant employment information across time and
space constraints [38]; moreover, the intermediary transmission effect of Internet information
reduces the time cost and economic cost of collecting employment information, and provides
the probability of job success [39].

2. Social mediating effect

Social capital theory believes that the use of the Internet enables the elderly to carry out
more extensive, efficient and frequent social interaction with the help of Internet instant mes-
saging software [40]. The elderly can not only maintain their original social capital, but also
integrate into online social groups to form new social capital, thereby reducing the cost of
their employment activities [41].

3. Skill learning effect

In recent years, some individuals or institutions on the Internet have been able to upload
their knowledge and skills to a website or online community through text, pictures, video and
other forms of knowledge sharing, which greatly facilitates the access of ordinary people to
intellectual resources [42]. This phenomenon also provides convenience for the elderly to
learn knowledge and skills and improve their personal literacy, thus laying the foundation for
the elderly express delivery to adapt to the employment skills requirements of the digital
economy era [43].

4. Employment channel effect

The rapid development of digital economy has prompted the old economic model to
change or die, and created more new forms of employment relying on the Internet [44]. For
example, new media marketing, e-commerce, short video broadcast, takeout delivery, courier,
etc. Some groups who master digital skills and information channels quickly created a busi-
ness miracle, formed a number of new formats, injected new vitality into economic develop-
ment, but also increased more new employment opportunities. Moreover, as major countries
around the world pursue the digital economy, these new formats need to absorb a large num-
ber of workers with certain digital literacy, which provides a broader channel for the
reemployment of the «young» elderly [45].

5. Health demonstration effect

The spread of health knowledge on the Internet provides knowledge resources for the
elderly to change their unhealthy habits and establish a correct view of health. On the one
hand, the elderly can find suitable exercise guidance programs (text or video, etc.) for their
own needs through the Internet, so as to improve their health level [46]. On the other hand,
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the elderly enhances their social communication ability through various social media. Massive
information resources such as current affairs news, leisure and entertainment, and employ-
ment also maintain their due social cognitive ability. The two effectively alleviate the psycho-
logical problems such as loneliness, depression, and depression of the elderly after retirement,
and then improve their mental health [47]. In short, the Internet provides more demonstration
effects for shaping the physical and mental health of the elderly, thus providing opportunities
for them to participate in work.

Theoretical hypothesis

However, what are the differences in the level of digital literacy among «young» elderly
people depending on their labor income? Based on the previous literature review and theoreti-
cal mechanism analysis, in order to verify this problem, this paper puts forward the following
six hypotheses:

1. The higher digital literacy, the higher labor income.

2. Differences in personal characteristics of the «young» elderly will lead to differences
in digital literacy, thereby affecting labor income.

3. Differences in family size of the «young» elderly significantly affect labor income.

4. Digital literacy has significant indigenous differences in the labor income of urban
and rural young elderly.

5. The higher the education level of the «young» elderly is, the higher the digital litera-
cy is, and the higher the labor income is.

6. Regional differences in digital literacy have a significant indigenous impact on the
labor income of the «young» elderly.

Data processing and model selection

Data source

China Comprehensive Social Survey (CGSS) is a continuous national, comprehensive
and continuous large-scale social survey project carried out by Renmin University of China
[48]. The purpose of the survey is to collect data from regular and systematic aspects of Chi-
nese people and Chinese society, summarize the long-term trend of social change, explore
social issues of great theoretical and practical significance, promote the openness and sharing
of domestic social science research, and provide data for government decision-making and
international comparative research. Currently, CGSS has publicly opened the database from
2003 to 2017.

The sample selected in this paper as the research object is between the 55-year-old to
70-year-old. There are a few reasons for calling this cohort of people as a «young» elderly:
(1) the legal retirement age of female cadres China is defined as 55 years old (for male cadres
the same limit is 60 years old). It is not a secret that the great part of just (officially) retired
male and female obviously wants to be economically active, they definitely would like still be
employed; (2) there is the case — 2021 from Japanese government (as well as numerous cases
regarding other highly developed countries), which have planned to raise the retirement age of
corporate employees from 65 to 70; (3) thanks to global aging the employees in age around
70 could be widespread world phenomenon quite soon. Thereby we decided to use the term
«young» elderly for people between 55 and 70 years old. After eliminating missing values
and invalid samples, a total of 3377 valid samples of CGSS2017 was obtained.
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Variable selection
Inertial variable

In order to verify the impact of digital literacy on the labor income of the «young» el-
derly, according to the survey item in the CGSS-2017 data coding table, « Which is more in
line with your current working condition?», the eight kinds of work conditions are combined
into binary data (work is 1, no work is 0), which is named «work». Then, according to the
survey item in the coding table, «What is your personal total income for the whole year last
year?», after excluding missing values and invalid samples, it is named as «Income».

Independent variables

According to current UNESCO definition, digital literacy is the ability to use infor-
mation and communication technologies to find, understand, evaluate, create, and communi-
cate digital information, an ability that requires both cognitive and technical skills [49]. Based
on (1) the official connotation of digital literacy, (2) strong global consensus toward frequen-
cy of Internet using as an indicator of digital literacy, and (3) inevitable limitations associated
with questions included to the CGSS2017, we made a decision to use data coding of the sur-
vey called «In the past year, did you use the Internet frequently?» as the independent variable,
which is most close to the aim of the study and named it «Internet usage frequency».

Control variables

According to the research practice in the existing literature, we selected the personal
characteristics of the interviewees as control variables in the CGSS-2017 data coding table:
gender, age, age square, marital status, health status, education level.

In China, the «three mountains» of education, health care and housing are under enor-
mous pressure, and many children of older Chinese need financial and human support from
their parents. Therefore, we take «The number of children» of the «young» elderly as the
proxy variable of the family size of the «young» elderly.

As China urbanization rate has exceeded 60 %, cities have gathered a large number of
enterprises, but also brought a lot of employment opportunities; meanwhile, China has a large
number of elderly people living in rural areas. Therefore, we add the control variable «wheth-
er to live in the city» to measure the difference between urban and rural areas, and named it
«Live in urban or rural».

Foreign scholars believe that mental health has an impact on labor participation. More-
over, according to the «mental health status of the elderly in China» in the «National Mental
Health Development Report of China (2019-2020)» released in 2021, nearly one third of the
elderly in China have depression, so we choose «whether they feel depressed» to measure
whether negative psychology affects the labor income of the young elderly and name it «De-
pression levely.

Model selection and setting

The purpose of this part is to verify the impact of digital literacy on the work income of
the «young» elderly. From the data selected in this paper, the main value is {0,1,2, ... n}, as
the dependent variable «Income» belongs to the counting variable, and to the Poisson distri-
bution (Fig. 3), Poisson regression model is used for regression analysis.
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Table 1. Variables description
Ta6auya 1. OnucarHue nepemMeHHbIX

; Std. Dev.
Variables Obs Mean Cranzaptioe | Min Max
[lepemennsie Habmonenust |  Cpennee
OTKJIOHEHHE

Income//Toxon 22353,04 35929,37 0 960000
Internet usage frequency 1.862008 1.412295 1 5
YacTora ucnonb3oBanus MHTepHeTa
Gender/Ilon 1,510808 0,4999572 1 2
Age/Bospacr 62,45336 4,256126 55 70
Age?/Bospact B KBajpare 3377 3918,532 532,4995 3025 4900
Health status/CocrosiHue 310pOBbst ' 3,068996 1,080433 1 5
Education level/YpoBenb 00pa3oBaHust 3,903761 2,335952 1 13
Marital status/CemeiiHblii cTaTyc 0,8072253 0,394536 0 1
Number of children/Konuuectso nereit 1,989636 1,09699 0 8
Live in urban or rural/Mecto nmpoxuBaHus 1,421676 0,4939004 0 1
Depression level/YposeHs nenpeccun 3,73971 1,030087 1 5

Data source: the author’s calculations based on data presented in Chinese Social Survey 2017 (CGSS-2017).
HcmoyHUK 0aHHbIX: pacyemsl agmopos no daHHbIM KUMatickozo coyuaibHoe2o uccaedosarus 2017 2. (CGSS-2017).

Frequency
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Data source: the author's visual description of the Poisson distribution of the existing data using Stata statis-
tical software.

Hcmounuk daHHbIX: asmopckas usyaaudayus pacnpedeaerus Ilyaccona 0415 umerowuxcst OaHHbIX

C UCN0/1b308QHUEM CINAMUCMUYECK020 NPOZPAMMHO20 0becneyeHus Stata.

Fig. 3 Poisson distribution of dependent variable «Income»
Puc. 3. Pacnpedenenue IlyaccoHa 044 3as8ucumoti nepemeHHou «/]oxod»

Assuming that the independent variable xi is a nonnegative integer, the probability of
occurrence of dependent variable y; is expressed as:

exp(-1)A) ¢
P(Y; = yilx;) = I 1)

In formula (1), y;=0,1, 2, ... n, 4; known as the Poisson arrival rate, determined by the
explanatory variable x;. Since the mean and variance of Poisson are equal, and the mean is
equal to A;, formula (2):
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E(Yi|x;) = Var(Y;|x;) = 4; = exp(Bx;) . )
Since the Poisson distribution is completely determined by its mean, adding the inde-
pendent and control variables can be expressed as the formula (3):

exp(Pix;) = exp(fy + Piinternrt; + f,gender; + Bymartial; + Pyeducation; +
+ fsestate; + Pginvestment; + Bgchildren; + B,isurban; + B¢depression;) (3)
In formula (3), Bi is the regression coefficient corresponding to the explanatory variable
Xi. exp (Bi xi) is called Incidence Rate Ratio (IRR), which indicates that when X; increases by

one unit (from x; to X; +1), the average number of occurrences of the dependent variable will
be how many times the original.

Empirical analysis and results report

Regression analysis

First, we use the Ordinary Least Squares (OLS) model for baseline regression. The re-
sults show that (Table 2) independent variables and most control variables are significant.
Then we use Poisson regression model for robust standard error regression analysis. The re-
sults show (Table 2) that the independent variable «Internet usage frequency» and other con-
trol variables are within the 95 % confidence interval except the square of age and age.

Table 2. Comparison of OLS regression and Poisson regression
Ta6auya 2. CpasHeHue pezpeccuu MemodoM HAUMEHbWUX K8Adpamos
u pezpeccuu Ilyaccoua

OLS regression . .
Poisson regression

Variables Perpeccus meroziom Perpeccus Ilyaccona
HepeMeHHLIe HAaMMCHBIIINX KBaJApaTOB

Coef. t P>|t| Coef. z P>|z|
Internet usage frequency 3657,766 | 6,98 | 0,000 | 0,097 | 6530 | 0,000
Yacrora ucnonb3oBanus MHTepHeTa
Gender/Tlon 4056,656 4,22 0,000 | 0,229 5,240 0,000
Age/Bospact 2667,064 0,83 0,405 | -0,029 | -0,220 | 0,826
AgeZ/BOBI)aCT B KBajIpare -18,901 -0,75 0,451 | 0,000 0,300 0,765
Health status/Cocrosiaue 310poBbs 1215,980 2,39 0,017 | 0,078 3,180 0,001
Education level/Yposenb 06paszoBanus 4097,572 10,36 0,000 | 0,113 13,000 | 0,000
Marital status/Cemeiinsiii cratyc 2249,792 2,41 0,016 | 0,154 2,980 0,003
Number of children/Konuuectso nereii —2422,459 -7,4 0,000 | -0,190 | -8,540 | 0,000
Live in urban or rural/Mecro mpoxuBatus -9231,429 | -11,95 | 0,000 | -0,717 | 15,19 | 0,000
Depression level/Yposens nenpeccun -1851,234 -3,87 0,000 | -0,095 | —-3,950 | 0,000

In order to compare the difference between OLS regression and Poisson regression, we
output the results to Table 3.

The frequency of Internet use has a significant positive correlation with the labor in-
come of the «youngy elderly, that is, the higher the digital literacy of the «young» elderly, the
higher the labor income. Therefore, Hypothesis 1 proposed by the author holds. The gender,
health status, education level, marital status and other personal characteristics of the «young»
elderly cause differences in the frequency of Internet use, and are significantly positively cor-
related with labor income. Therefore, Hypothesis 2 proposed by the author holds. The family
size of the «young» elderly affects their Internet use, showing a negative correlation in gen-
eral. Therefore, Hypothesis 3 proposed by the author holds. There are significant differences
in the frequency of Internet use between urban and rural young people, which leads to the ur-
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ban elderly are more likely to use their own digital literacy higher income. Therefore, Hy-

pothesis 4 proposed by the author holds.

Table 3. Comparison of OLS regression and Poisson regression results

Ta6auya 3. CpasHeHue pe3y1bmamos pezpeccuu MemodoM HAUMEHbWUX K8adpamos
u pezpeccuu IlyaccoHa

Variables
Ilepemennsie

OLS

MeTOZ[ HaMMCHBIINX KBAJPaTOB

Poisson regression
Perpeccus Ilyaccona

Internet usage frequency
Yacrora ucrnonb3oBanus MHTepHeTa

3074,2%%* (-5,16)

0,0881%** (—5,25)

Gender/ITon

3384, 1%**(_3 45)

0,207*** (—4,75)

Age/Bospacr

1371,8 (-0,43)

~0,0745 (-0,56)

Age?/Bospact B KBaapare

8,549 (_0,34)

0,000684 (0,65)

Health status/CocrosiHue 310pOBbsI

1113,3* (-2,26)

0,0721%* (~3,06)

Education level/YpoBens o0pa3oBanus

3929,6%** (_9,86)

0,109*** (~12,5)

Marital status/CemeliHblii cTaTyC

2326,5* (~2,56)

0,149** (-2,89)

Number of children/Konuuectso nereit

—2275,6***(-6,86)

—0,187*** (_8,30)

Live in urban or rural/Mecro npoxxuBatus

8968, 7%**(—11,67)

—0,715%** (_15,12)

Depression level/YpoBsens nenpeccun

—1663,4%**(_3,44)

—0,0909*** (—3,76)

t statistics in parentheses,* p<0,05, **p<0,01, *** p<0,001.
B ckobkax ykazaHa t cmamucmuka, *p<0,05, **p<0,01, *** p<0,001.

In order to better explain the effect of independent variables on dependent ones, we cal-
culated the incidence-rate ratio (IRR) of Internet use frequency on the labor income of the
«youngy elderly, and the results are shown in Table 4.

Table 4. IRR of Internet usage frequency on labor income of the «young» elderly
Ta6auya 4. Koagppuyuenm 3agucumocmu medxicdy 4acmomou Ucno1b308aHuUs

HHmepHema u mpydogbimu 00X00aMU «MO/A00bIX» NOHCUABIX H00Ell

95 % Conf. Interval

o = ut.l - 95%-ii JOBEpUTENbHBIH
. = BlzEig
Variables x5 =2 HE s MHTEPBAIL
X oS HlwoSE z P>|z| -
[epemennsie = Eg2cglaxEE Low High
> S =5 ©
g g|8=E Hwxkassn | Bepxmsis
o o

OLIEHKA OLIEHKA
Internet usage frequency 1,102 0,016 | 6,530 | 0,000 | 1,070 1,135

Yacrora ucnonb3oBanus IHTepHeTa
Gender/ITon 1,258 0,055 5,240 | 0,000 1,154 1,371
Age/Bo3spacr 0,971 0,129 -0,220| 0,826 0,749 1,259
AgeZ/Bo3paCT B KBaJpare 1,000 0,001 0,300 | 0,765 0,998 1,002
Health status/CocrosiHue 310pOBbsI 1,081 0,026 3,180 | 0,001 1,030 1,134
Education level/YpoBens 00pa3oBaHus 1,120 0,010 13,000 | 0,000 1,101 1,139
Marital status/CemeiiHblii cTatyc 1,166 0,060 2,980 | 0,003 1,054 1,290
Number of children/Konunuectso nereii 0,827 0,018 -8,540 | 0,000 0,792 0,864
Live in urban or rural/Mecro mpoxuBatws 0,488 0,023 |-15,19| 0,000 0,445 0,535
Depression level/YpoBens aenpeccuu 0,909 0,022 -3,950| 0,000 0,867 0,953

Table 4 shows: (1) For every unit increase of Internet use frequency of the «youngy el-
derly, their labor income grows by 10,2 %; (2) men of the «youngy elderly have 25,8 % high-
er labor income than women; (3) for each unit of health improvement of the «youngy elderly,
their labor income increased by 8,1 %; (4) for each unit increase in education, its labor in-
come will increase by 12 %; (5) stable marital situation makes the labor income of the
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«youngy elderly 16,6 % higher than unmarried one; (6) for each additional child in the fami-
lies of the «young» elderly, their labor income decreased by 17,3 %. According to the China
Aging Center, more than 60 percent of elderly retirees in China undertake the task of helping
their children and care for their children at home. Perhaps it is this reason that leads to the
more children, hindering the labor participation of the elderly; (7) «young» elderly living in
cities have 51,2 % higher labor income than the ones in rural areas. This may be related to the
abundance of jobs in the city; (8) for every unit increase in the mental depression burden of
the «young» elderly, their labor income decreased by 9,1 %. The mental health of the elderly
is worthy of attention and further research.

Analysis of the robustness

In order to verify the robustness of the model, this paper uses the survey item in
CGSS2017 data coding table «in your week's work, what is the proportion of using the Inter-
net?» (named «Proportion of work online»), replacing the independent variable «Internet use
frequency» selected above with OLS regression and Poisson regression. The regression re-
sults from Table 5 show that all five hypotheses are valid, and the independent variables and
control variables are basically consistent with Table 5. This model is very robust.

Table 5. Robust regression analysis of replacing independent variables
Ta6auya 5. Ycmoiiuueas pezpeccusi 3ameHbl HE3ABUCUMbIX NEPEMEHHBIX

. OLS regression . .
Variables Poisson regression
Perpeccust MeronoM Hau-
IlepemeHHBIE Perpeccus Ilyaccona
MCHBIINX KBAAPAaTOB
Proportion of work online/J{osst onnaiin-3aHsTocTa 661,8* (2,37) 0,00763* (2,49)
Gender/Ilon 3364,5*** (3,37) 0,212*** (4,6)
Age/Bospact 4258,0 (1,25) 0,012 (0,09)
Age’/Bo3pact B KBajpaTe -31,85 (-1,20) —-0,0000305 (-0,03)
Health status/CocrostHue 310pOBbsI 1442,1*%* (2,77) 0,0858***(3,41)
Education level/YpoBens o6pa3oBanust 4915,0*** (10,83) 0,135*** (14,77)
Marital status/CeMeiHOE OIOKEHUE 2158,6* (2,20) 0,163** (2,96)
Number of children/KonnuectBo nereit —2871,3*** (-7,87) —0,217*** (-8,90)
Live in urban or rural/Mecro mpoxuBatus -10627,4*** (-12,72) —-0,760*** (—15,46)
Depression level/Yposens nenpeccun -2066,8*** (-4,17) —-0,110*** (-4,33)

t statistics in parentheses, *p<0,05, **p<0,01, *** p<0,001.
B ckobkax ykazaHa t cmamucmuka, *p<0,05, **p<0,01, *** p<0,001.

Heterogeneity analysis
Heterogeneity of educational attainment

In order to distinguish the digital literacy differences formed by different educational
levels of the «young» elderly, we divided the educational level of the «youngy» elderly into
13 levels, and carried out Poisson regression verification. The regression results from Table 6
showed that the independent variables and control variables remained significant within the
95 % confidence interval, with 11 different levels of education, except for illiteracy and liter-
acy levels, having a significant impact on labor income (P=0,000); in general, the higher the
education level is, the higher the personal labor income is. The labor income of the «young»
elderly with master’s degree and above is 3,47 times higher than that of the «young» elderly
with primary school education. This suggests the authors’ hypothesis 5 holds.
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Table 6. Analysis of educational heterogeneity
Ta6auya 6. AHanu3 Heo0HOpoOHOCMU NO YPOBHIO 06PA308AHUS

IRR
Variables/ITepemenHbIe Buytpennsis HopMa| P>|z|
JIOXOJTHOCTH

Internet usage frequency/Yacrora ucnons3oBanust HTepHeTa 1,104 0,000
Education level/YpoBens o6pa3oBanus
(1) literay class/oCHOBBI FPaMOTHOCTH 0,971 0,926
(2) primary school/nauanbHas mKkosa 1,392 0,000
(3) junior high school/uenonHoe cpeanee obpazoBanue 2,006 0,000
(4) vocational high school/mpodeccnonanbhast cpemsist mKoa 5,691 0,000
(5) normal high school/ onHoe cpejHee 06pa3oBaHue 2,413 0,000
(6) technical secondary school/mpodeccrHoHanbHOE yUHIHIIE 2,827 0,000
(7) technical school/TexHuxym 2,932 0,000
(8) college (adult higher education)/xomnemk 3,220 0,000
(9) college (formal higher education)/xomnemk (Beiciiiee 06pa3oBaHue) 3,996 0,000
(10) undergraduate (adult higher education)/6axanaBpuat 3,033 0,000
(11) undergraduate (formal higher education)/6akanaspuat (Briciiee 0Opa3oBaHue) 4,888 0,000
(12) Master's degree and above/marucrpatypa u BbIie 4,862 0,000

Residence heterogeneity

In order to verify the impact of digital literacy differences between urban and rural el-
derly on the labor income of the «young» elderly, this paper divides the sample data into «ur-
ban group» and «rural group». We performed Poisson regression on these two sets of data
separately. According to the regression results in Table 7, for every one unit increase in the
frequency of Internet use of the «youngy elderly living in cities, their labor income will in-
crease by 9 %. The labor income of the «young» elderly living in rural areas will increase by
20,4 % when the frequency of Internet use increases by 1 unit. This shows that the improve-
ment of digital literacy has more significant impact on the labor income of rural «young» el-
derly. It also confirms that there is a large «digital divide» between urban and rural areas in
China.

Table 7. Analysis of residence heterogeneity
Ta6auya 7. AHaau3 He0OOHOPOOHOCMU Mecma NPOHCUBAHUS

. Urban/Toposckue sxurenu Rural/Censckue xurenn
Variables IRR/B IRR/B
INepemenHsIe HYTPCHIA P>z HYTpCHHA P>z
HOpMa JOXOOHOCTHU HOpMa JTOXOJHOCTHU

Internet usage frequency 1,090 0,000 1.204 0,000
Yacrora ucnionp3oBanus UHTepHeTa
Gender/ITon 0,824 0,000 1,570 0,000
Age/Bospacr 0,968 0,832 1,007 0,976
AgeZ/BOSPaCT B KBajpate 1,000 0,762 1,000 0,971
Health status/CocrosiHue 310pOBbsI 1,046 0,118 1,217 0,000
Education level/YpoBens 00pa3oBaHus 1,116 0,000 1,144 0,000
Marital status/Cemeiinblii ctatyc 1,147 0,019 1,294 0,008
Number of children/Konuuectso nereit 0,768 0,000 0,972 0,421
Depression level/YpoBeHs fenpeccuu 0,922 0,003 0,871 0,001

Analysis of regional heterogeneity

According to the regression results in Table 8, digital literacy has a significant positive
correlation for the labor income of «young» elderly people in eastern, central and western
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China, but there are spatial differences in different regions. Among them, for each unit in-
crease in the Internet use frequency, the labor income of the eastern, central and western el-
derly will increase by 8,5 %, 7,9 % and 14,4 % respectively. The reason for this phenomenon
is that the digital literacy of residents in the eastern and central provinces have relatively high
economic development level, so the income effect of digital literacy on the «young» elderly in
the eastern and central regions is lower than that in the western ones, and the economic devel-
opment level of the western provinces is relatively low, and the digital literacy of their resi-
dents is generally relatively low, which leads to a more significant return on labor for the
young elderly in the west. This reflects that the digital literacy of Chinese residents is still
«high in the east and low in the west», and the regional «digital divide» phenomenon objec-
tively exists in China. This proves the authors’ hypothesis 6 holds.

Table 8. Analysis of regional differences
Ta6auya 8. AHaausz pe2uoHANbHbBIX PasAudull

East Central regions West
Bocrox IlenTpanbHbie pailoHbI 3anan
Variables IRR IRR IRR
IlepemenHbIE BHyTpeHH:As P> BryTpeHH:s P> BayTpen- P>
HOpMa HOpMa HSIsI HOpMa
JIOXOZHOCTH JIOXOJHOCTH JTIOXOJIHOCTH
Internet usage frequency 1,085 | 0000| 1,079 | 0004| 1,144 | 0,001
Yacrora ucnonbs3oBanus MHTepHeTa
Gender/ITon 1,273 0,000 1,329 0,000 1,318 0,009
Age/Bozpacr 1,209 0,267 0,663 0,109 0,835 0,544
Agez/Bo3paCT B KBaIpate 0,999 0,278 1,003 0,102 1,001 0,537
Health status/CocrosiHue 310pOBbst 1,014 0,671 1,167 0,000 1,235 0,000
Education level/YpoBenp 06pa3oBamus 1,103 0,000 1,179 0,000 1,121 0,000
Marital status/Cemeiinblii cTtatyc 1,119 0,050 1,266 0,008 1,056 0,804
Number of children/Konuuectso nereit 0,826 0,000 0,873 0,000 0,985 0,788
Live in urban or rural/Mecro mpoxuBaHus 2,350 0,000 1,505 0,000 1,715 0,000
Depression level/Ypoens nenpeccun 0,928 0,009 0,926 0,053 0,907 0,314

Analysis of the interaction terms

Individual ideas and behaviors are usually limited by their own knowledge and cogni-
tive level, and the degree of education is an important standard to measure individual cogni-
tive level and learning ability. The cognitive level and ability to accept new things of elderly
people are different, and the proficiency of Internet use is not the same. Therefore, the differ-
ence in educational level will affect whether they use the Internet, thus affecting the employ-
ment participation of the elderly. This paper analyzes the interaction between the Internet and
the educational level of the elderly, and the regression results are shown in Table 9. The re-
gression results show that the interaction coefficient between Internet use and educational
level is significantly positive at the level of 1 %, indicating that Internet use has different ef-
fects on the labor income of the «young» elderly with different educational levels. This fur-
ther proves the correctness of Hypothesis 5 of the authors and also indicates that the model is
stable.

On the one hand, economically developed regions have more employment opportunities
than underdeveloped ones, and their wage levels are relatively high; on the other hand, the
differences in Internet access rate, network speed, price and service between different regions
have resulted in differences in the construction level of digital infrastructure between different
regions, thus affecting the Internet use frequency of the «young» elderly in different regions.
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Therefore, under the joint influence of these two aspects, the digital literacy of residents be-
tween regions has obvious differences, and ultimately reflects the difference in labor income.
This paper analyzes the interaction between the Internet and the residence of the «youngy el-
derly, and the regression results are shown in Table 9. The regression results show that the
interaction coefficient between the frequency of Internet use and the place of residence is sig-
nificantly positive at the level of 1 %, indicating that the frequency of Internet use is different
for the labor income of the young elderly living in different regions. This further proves the
correctness of the authors’ hypothesis 6, and again shows that the model is stable.

Table 9. Interaction analysis of internet usage frequency, education and residence
Ta6auya 9. AHanuz 83aumocesi3u Mexcdy yacmomoli uchov3oeaHusi MFHmepHema,
YPOBHEM 06pA308AHUS U MECIMOM NPOHCUBAHUS

Internet usage frequency interacts Internet usage frequency
with education level with residence interaction
Variables BSaI/IMOCBFBL YaCTOThI UCIIOJIL30BAHUA BSBI/IMOCBH3I> Y4acCcTOThbI UCITIOJIb30BaAHUA
WHTtepHera ¢ ypoBHEM 00pa3oBaHUs WHTepHeTa ¢ MeCTOM NPOXKUBAHUS
[lepemennsie
IRR IRR
BHyTpeHHsst HopMa P>|z| BuyTpeHHsst HopMa P>|z|
JOXOJHOCTH HOXOQHOCTH
Interactive term
1,010 0,000 1,084 0,000
ITokazaTenn B3aUMOCBSI3HU
Conclusion

In the digital economy era, digital literacy has become the basic survival skills and es-
sential literacy of citizens. China aging population is becoming more and more serious; re-
employment of retired elderly people is inevitable. This paper uses the data of CGSS2017 to
verify the impact of digital literacy on the labor income of the «young» elderly and confirms
the positive impact. The heterogeneity analysis shows that the digital divide leads to differ-
ences in the labor income of the «youngy» elderly with different education levels and regions,
and the following suggestions are put forward:

1. Government. The first is to improve policy support and institutional supervision on
digital equality, anti-discrimination, digital relief and lifelong education for the elderly, so as
to clear obstacles to the digital divide in re-employment of the «young» elderly; second, im-
prove the rural infrastructure construction, bridge the digital gap between urban and rural are-
as in terms of infrastructure, and comprehensively improve the digital skills of the rural
«youngy elderly, so as to promote the development of digital economy to serve the continu-
ous improvement of income of the rural «young» elderly; the third is to build a digital literacy
education framework from the perspective of lifelong learning, strengthen the digital literacy
education of the «young» elderly, and narrow the labor income gap of the «young» elderly by
improving the quality of digital literacy for the «young» elderly.

2. Market. Promote the aging transformation of digital tools, and narrow the digital gap
between the «young» elderly and other age groups of society. It is suggested to fully consider
the use needs of the «youngy» elderly, accelerate the aging adaptation of intelligent terminal
products such as personal computers and mobile phones, and continuously carry out targeted
digital tool training to ensure the safe and smooth use of digital products and services for the
«young» elderly.

3. Social aspects. Actively create a digital friendly society. Actively integrate commu-
nity resources, relying on community cultural activities center to carry out a variety of digital
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ability and literacy education activities, and actively play the role of community workers, vol-
unteers and peer groups, and actively help the young elderly to improve digital literacy.

4. Family aspects. Improve family digital feedback, improve the digital participation
ability of the «youngy elderly. The younger generation actively conveys digital thinking, digi-
tal skills and network security awareness to the «young» elderly, stimulates the confidence of
the young elderly in using new media, and drives sto >xe npemnoxenus the «youngy elderly
to better adapt to digital life.

5. In terms of the «young» elderly, they should overcome the old-fashioned ideas, up-
date concepts, actively learn various information technologies and knowledge, cross the digi-
tal divide and fully integrate into the digital economy.

The study was supported by the Russian Science Foundation (project no. 19-18-00300-11) «Institutions to
unlock the untapped resource potential of the older generation in an aging economy».
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OINBIT KUTAA

Y:xaH Csaocalz,
282596452@qq.com

HepocnacoBa OJibra I[IaBi1oBHAl,
olgaeconomy@mail.ru

1 HannoHa/JbHBIN UCCIeL0BaTeNbCKUI TOMCKHUY roCyapCTBEHHBIA YHUBEPCUTET,
Poccus, 634050, r. Tomck, np. JlenuHa, 36

2[leparorudyeckut ynusepcuteT Hunza,
Kuraii, 352100, r. Hunpa, np. Croaroans, 1

Y:kaH Csaocsl, acnupaHT MHCTUTYTa SKOHOMUKU U MeHepKMeHTa HallmoHa/bHOTO Mcc/ie0BaTE/NbCKOTO
ToMcKOro rocysapCTBEHHOT0 yHUBEPCUTETA; 3aMeCTUTeJb UcCie[oBaTe s [legaroruyeckoro u xyaoxe-
CTBEHHOI'0 UHCTUTYyTa B HUH 3.

HepocnacoBa Osbra IlaBi0BHA, JOKTOP 3KOHOMHYECKUX HayK, podeccop MHCTUTYTa 3KOHOMUKU U
MeHepxMeHTa HanmoHanbHOro uccejoBaTebckoro ToMCKOro rocyiapcTBEHHOr0 YHUBEPCUTETA.

AKmyaasHOCmMb, YckopeHHoe demozpaguveckoe cmapeHue 8 CO8PeMEeHHOM Mupe npoucxodum Ha goHe
6bicmpozo pazsumus Yyugdpoeoil s3koHoMuKU. B nociedHue 20061 Hatuvue onpedesieHHO20 yposHs Yugposoll
2pamMomHocmu gce vawje cmaHosumcsl 0151 NOXCU/bIX /00ell 6a308blM KA4eCmeoM, onpedeassowuM hep-
CNeKmMuebl COXPaHeHUsl UMU Noc/e 8biXx00d HA NeHCUur mpydoeoli akmugHOCMU, d Makice NpusbIYHO20
YPOBHS U KaYecmed HUu3Hu. B cesi3u ¢ amum npedcmasasiemcst 8axcHbIM uzydeHue MexcdyHaApooHbIX Kelicos,
ompaxcaruux eausHue yu@dpoeoill epamomHocmu HaA mpydosbie 00xX00bl M. H. «MO/100bIX» NONCUABIX
Arodeli — epaxcdaH, HedagHo docmuawux 2paHuybl mpyodocnoco6H020 803paAcmd, NO380AAWE20 UM 8bIUMU
Ha neHcul. B cmamve onucvigaemcs onbim Kumas e amoti cgepe. Lleaw: uzyyums sausiHue yugposbix
KomnemeHyuil Ha doxo0dul 2paxcdad Kumas, HedagHo docmuzwiux neHCUOHHO20 803pacmd, U Nped. 10X cUumso
pekomMeHOAyUU no ux pazeumuro 8 UHmMepecax 8cex cmetikxos10epo8 daHHO20 hpoyecca: 2ocydapcmaa, pa-
6omodamedieti, MECTIHO20 COYUYMQA, CAMUX NOHCUABIX AH00ell U U1eH08 ux cemell. Memodwsl. AHausupyemcs
meopemuyeckasi KoHyenyusl yu@posoli 2pamMomMHOCMU NOHXCU/bIX At00ell U MeXaHu3M ee go3delicmaust Ha
mpydoeoii doxod npedcmasumeell 3motl coyuaibHoll epynnel. C noMowblo Memoda pezpeccuu IlyaccoHa
Ha OCHOBe KUMatickozo coyua/abHozo uccaedosarus 2017 e. (CGSS-2017) nposedeH amnupuvecKull aHAU3
8AUSIHUS YU@Pposoli 2pamMomHocmu Ha mpydosble doxodbl neHcuoHepos. Peayabmamol. [lodmeepicdaemcs
noJioxcumesibHoe 8usiHUe Yugposoll epamMomHocmu Ha mpydosvle 0X0dbl «M0100bIX» NONHCUABIX t00ell,
dokaszaHo eosdeticmaue Yugpoeozo paspwvled y paboMHUKOE8 pA3/IUYHbIX 803PACMHbIX 2pynn Ha mpydosble
doxo0vbl (¢ yuemoM ypogHs 06pa3oe8aHus U Mecmad npoxcusaHusi). Beleodsl. CoxpaHeHue mpydosoll akmue-
HOCMU NONMCU/IBIX 3d CYem paszgumusi Ux Yugposvlx KoMnemeHyull 8axCHO He MOoJIbKO 015 yeeueHust AuY-
HbIx doxodos U nepepachpedesieHuUs1 ceMeliHbIX 6100xcemos Mexcdy nhpedcmagumensmu pasAu4dHbIX NOKoJ1e-
HUll. Mo He MeHee 8ANCHO 0151 MAKPOIKOHOMUKU, NOCKObKY 3AHAMOCMb NONXCUAbIX N0380/5em COKpa-
mums depuyum pabouell cuabl HA pbiHKe Mpyodd, 00YC/A108/1eHHblll U3MEeHeHUeM 803pacmHO020 Npo@duis
mpyoocnoco6H020 HacesaeHusl Ha ghoHe 2106a1bH020 cmapeHust. CoxpaHeHue mpydoeoli akmugHocmu 4es10-
8eKa noce docmusiceHus1 2paHuybl mpydocnocob6Ho20 803pacma ygeauvusaem HaA/10208ble NOCMYNJeHUsl 8
6100xcem, cHUxcaem 20cydapcmeeHHbie pacxodbl HA QONOJIHUMEAbHbIE COYUAIbHbIE 8bINAAMbI NOHCUALIM
JH00SIM C HUBKUMU 00X00aMU, COKpaujaem 3agucumMocms UHOU8UAAa U 0OMAWHUX X039lUcme om coYuaabHbIX
nexcull, He MeHee 8ascHbl U coyuaibHble 8bl200bI 0M COKpaujeHus Yugpoeozo paspulead y hpedcmasume.el
pPasAu4HbIX NOKOJIeHUll. Bbidguzaromcst KoHkpemHble nped10HCeHUs] N0 N08bIWEHU0 YUugdposoli 2pamMomHo-
CMU «M0/100bIX» NOXCUABIX. J]/151 3M020 peKoMeHyem sl pa3sumue cucmeMmyl «nsimb 8 00HOM», OCHOGHbIMU
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cy6seKkmamu Komopol A8A810mcsi 20cy0apcmeeHHble CmpyKmypbl, pabomodamenu, A0KAAbHbIU COYUYM,
noosicuble A10U U Y1eHbl UX cemell.

Kawuessle caoesa: lugpposas zpamomHocms, yugpposass IkoHoMuka, yug@dpoeoli paspwvle, «moa00ble» no-
Jcuavle, mpydogble 0oxo0bl.

HccaedosaHue 8binoiHeHo hpu puHaHcoeoll noddepicke Pocculickozo HayuHoz2o hoHOa 8 pamKax HAYYHO-
uccaedosamesibcko2o npoekma « MHcmumymul peaausayuu pecypcHo20 NOmeHyuaad cmapuie2o NoOKoAeHusl
8 IKOHOMUKe cmapeHust» (npoekm Ne 19-18-00300).

Jlama nocmynnenusn: 19.03.2022 e.
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