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Abstract. To alleviate the shortage of labor force and reduce the burden of pensions, it has become an
important global trend to advocate labor participation of the young elderly (55-70 years old). However,
the rapid development of Internet information technology not only brings digital dividends but also
leads to the digital divide among the elderly. In the context of the dual era of digitalization and aging,
it is of great significance to study the impact of the digital divide on the labor participation of the
elderly. This paper analyzes the three Llevels of the digital divide (access gap, use gap, knowledge gap)
and theoretically analyzes the impact of these three levels of the digital divide on the labor participa-
tion of the elderly. Since China is a typical representative country under the intertwined influence of
the digital economy and population aging, this paper selects China as the research object. This paper
uses the data set released by the China General Social Survey in 2017 (CGSS-2017) and adopts the probit
model to empirically analyze the impact of the three-level digital divide on labor participation of the
young elderly. The results show that the three levels digital divide has a significant impact on the labor
participation of the young elderly, and individual characteristics and family characteristics also lead to
significant heterogeneity of labor participation of the young elderly.
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OPUTMHAJIbHAA CTATbA

BJIMAHUE «LIUDPOBOI0 PA3PbIBA» HA YYACTME MOJIOAbIX MOXWNbIX B TPYOOBOW
AOEATE/IbHOCTU: OMbIT KUTAA

C. YkaH, ToMCKuMIM rocyaapCTBeHHbIN YHMBEpcUTeT, ToMck, Poccus; Meparormyeckuin yHusepeuteT HuHas, HuHas, Kutai
0O.M. HepocnacoBa, TOMCKMIA roCyAapCTBEHHbIN YHMBEPCUTET, TOMCK, Poccus

AHHOTauusa. MnobanbHOe aemMorpaduyeckoe CTapeHme CHUXaeT YNCNEHHOCTb rpaXkaaH Tpyaocnoco6-
HOro BO3pacTa U YCMIIMBAET NEHCUOHHOE BpemMs Ang 3KOHOMMUKW. [M03TOMY BaXKHOW rno6anbHOM TeH-
OeHunen IBNSeTca co3aaHne ycnoBun oas NpoaNeHNs y4acTus Ha PbiHKE Tpyaa, Tak Ha3biBaeMbIX, MO-
NoAbIX NOXWUNbIX (noaen B Bospacte 55-70 ner). MNpu 3TOM BaXKHO y4nUTbIBaTb BAUSIHME, OKa3blBaemMoe
Ha TPYAOBYI aKTUBHOCTb rpaxkgaH ctapluiero Bo3pacta, MHMOPMaUUOHHbIMU TeXHONOrNAMU U UHTep-
HeToM. C O4HOM CTOPOHbI, OHU MPUHOCAT LMD POBbIE ANBUAEHALI HAMGOEE yBEPEHHBIM NOJSIb30BaTENIM
COBpEMEHHbIX TEXHOJNIOMUI, HO, C APYron, — CO34al0T, TaKk Ha3bliBaeMble, «UMMPOBbIE pPa3pbiBbl» Ha
pblHKe TpyAa Ans paboTHUKOB 6€3 YyCTOMUYMBBIX LM(MPOBbIX KOMMETEHLMIN, HE UMEIOLWUX AO0CTYNa K CO-
OTBETCTBYHOLLEN MHDPACTPYKType U (unu) pabounM MectaM. B ctaTtbe aHann3MpyroTcs Tpm ypoBHS Ta-
KOro uMdpoBOro paspbiBa (paspbiB B 4OCTYyNe, pa3pbiB B UCMOIb30BAaHMW, Pa3pbiB B 3HAHUAX) U BAUS-
HWEe 3TUX Tpex ypoBHeN LMEOPOBOro paspbiBa Ha y4acTUe MOXWUIbIX NOAEN B TPYAOBOMN AEATE/IbHOCTU.
B kauecTBe 06beKTa nccnenoBaHua BbibpaH Kutanm Kak TUNUMYHas cTpaHa, UCMbITbiBatoLLasa B3auMOCBS-
33aHHOE BAnSHUE UndpoBmU3aLmmM 3KOHOMUKU U AeMorpaduryeckoro ctapeHus. B ctatbe ncnonb3yerca
AaHHble Obuwero coumanbHoro nccnegosaHna Kutasa 2017 r. (CGSS-2017). ABTOpbl IPUMEHUAN NPOBUT-
MoAenb AN 3MNMPUYECKOro aHanmsa BAUSHUSA TPEXYPOBHEBOro LMGPOBOro paspbiBa Ha yyactue B
TPYAOBOW AEATENBHOCTM MOJIOAbIX MOXWU/bIX. Pe3ynbTaTbl MOKa3bIBAOT, YTO KaXKAblA U3 yPOBHEN LUnd-
pOBOro HeEpPaBEHCTBA OKa3blBAET 3HAUYMUTE/IbHOE B/IMSHUE Ha TPYAOBYK aKTUBHOCTb NOAEN CTapLluero
BO3pacTa, Npu 3TOM MHAUBUAYAJIbHbIE XapaKTEPUCTUKN YENOBEKA, a TaKXKe XapaKTePUCTUKN CEMbU OT-
pakatoT HEOAHOPOAHOCTb UX TPYA0BOMN OEATENbHOCTHU.

KnioueBble cnosa: paspblB B A[ocCTyne, uu@poBOr paspbiB, UUMPpPoOBas 3KOHOMUKA, uUudpposas
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rpamMOTHOCTb, Pa3pblB B 3HaHUSAX, y4acTue B TPyAOBON AEATENbHOCTU, MOSOAbIE MOXWU/ble, paspbiB B

Mcnonb3oBaHUN

bnaroaapHoOCTb: MCCea0BaHME BbIMOJMHEHO NMpuU noanepxke POCCMMCKOro Hay4yHoro ¢oHaa B paMKax
MCCnenoBaTenbCkoro nNpoekta «MHCTUTYTbl PacKpbITUS HEUCMONBb30BAaHHOIO pecypCcHOro noTeHuuana
CTapLiero noKoseHUS B YCI0BUSAX CTapetoLwe 3KOHOMUKM» (NpoekT N2 19-18-00300-11)
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Introduction

The United Nations “World Population Prospects
2019: Highlights” research pointed out that the el-
derly population in most countries in the world is
increasing year by year, and the world is gradually
entering an aging stage. Population aging has be-
come the most important social trend and severe
challenge in the 21t century [1]. In the future, the
elderly population will significantly increase the so-
cial burden [2, 3]. To ease the shortage of labor force
and reduce the burden of pensions, many countries
have implemented active aging policies, many
countries have implemented active aging policies.
Because the younger age group (55-70 years old) has
relatively good physical fithess and professional
skills, advocating labor participation of the young
elderly has become an important global trend.

At the same time, since the financial crisis swept
the world in 2008, the global economic growth in
2019 is still weak, the growth rate of developed
countries has slowed down, and the growth momen-
tum of emerging economies has been insufficient.
In this context, the sustained and rapid growth of
the digital economy has made great contributions
to alleviating the downward pressure on the econ-
omy and promoting the recovery of the global econ-
omy [4, 5]. Entering 2020, the new coronary pneumo-
nia suddenly appeared, and the digital economy
that uses digital knowledge and information as the
main production factor has not fallen into a severe
recession like other industries. With the support of
Internet information technology, traditional indus-
tries have accelerated their transformation and up-
grading to digital, networked, and intelligent indus-
tries, and the scale of the digital economy, the pro-
portion of GDP, the growth rate, the proportion of
the industrial structure, and the industrial penetra-
tion rate have all continued to expand (China Insti-
tute of Information and Communications, 2021) [6].
However, the rapid development of Internet infor-
mation technology not only brings digital dividends,
but also leads to significant differences in people’s
access to Internet information (access gap), use (use
gap), and knowledge profit (knowledge gap), namely
the digital divide. Restricted by technology, system,
culture and the elderly themselves, the ability of the
elderly to acquire, use, and identify Internet infor-
mation technology is much weaker than that of
other groups, which seriously affects the labor par-
ticipation of the young elderly [7, 8]. In the context
of the dual era of aging and digitalization, the

digital divide for the elderly and its governance has
become a new problem in the process of social de-
velopment, which requires extensive attention from
all walks of life [9]. Therefore, this paper studies
from the perspective of the impact of the digital di-
vide on the labor participation of the young and el-
derly, and empirically analyze the impact of the
three-level digital divide on the labor participation
of the young elderly.

With the impact of population aging and declin-
ing birthrate, the labor force participation rate of the
elderly population in most countries in the world is
increasing. OECD statistics show that the average la-
bor participation rate among people aged 55-64 in
OECD members increased from 50.0% in 2000 to
64.4% in 2019 and for the elderly population aged 65
and over increased from 11% in 2000 to 15.8% in
2019 [10]. With the rapid development of digital in-
formation, many scholars believe that the mastery
and application of Internet information technology
has a positive effect on the labor participation of the
elderly [11-14]. However, according to the “49th Sta-
tistical Report on the Development of China's Inter-
net” [15], as of December 2021, the number of Chi-
nese Internet users was 10.32 billion, of which the
elderly aged 60 and above accounted for only 11.5%,
much lower than the proportion of the elderly in the
total population of 18.9% in the same period, indi-
cating that many elderly people in China have not
been able to catch the informatization express in
time. It is worrying that the elderly in the digital
economy era, how to adapt to the digital transfor-
mation of economic society? What is the impact of
digitalization on the elderly with employment
needs? Based on these problems, scholars proposed
the concept of “Digital Divide” in the 1990s and con-
firmed that the difference in accessibility (Have or
Not Have) and use (Use or Not Use) of the Internet
among different groups in society led to the digital
divide [16]. With the deepening of research, re-
searchers divide the digital divide into levels : ac-
cess gap, use gap, and knowledge gap.

First-level digital divide: access gap. The United
States National Communications and Information
Administration (1999) defines the digital divide as
the “digital access gap” [17], “demographic differ-
ences between telephone, personal computers, and
Internet owners and non-owners”. Access gap
mainly reflects the material access inequality based
on economic and social development, which is
mainly affected by national economic strength,
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government decision-making, network infrastruc-
ture construction, and information technology
standards and norms [18, 19]. For the elderly, the
digital access gap is mainly reflected in two aspects:
one is the age structure difference in Internet ac-
cess; the second is the regional difference in Inter-
net access [20]. Therefore, the authors propose Hy-
pothesis 1:the digital access gap affects the labor
participation of the young elderly.

Secondary-level digital divide: use gap. Having
the same hardware access conditions does not
mean that people use the Internet in the same way.
This difference in digital skills and functionalities is
the second level of the digital divide. Internet pay-
ment, appointments, paperless offices, and online
social communication, these new ways of life and
production have highlighted the plight of the el-
derly who are not used to using smart devices. On
the one hand, the ability to use the Internet is a ma-
jor difference in the digital divide among the elderly
[21], Therefore, the author proposes Hypothesis 2:
the digital use gap affects labor participation of the
young elderly.

Third-level digital divide: knowledge gap. With
the rapid development of information technology,
the new media represented by the Internet have
profoundly changed the old way of information dis-
semination, the system has reshaped the way and
method of information dissemination, people's ex-
isting knowledge structure for the access and use of
digital technology There is a significant difference
in the effect [22]. The knowledge gap has gradually
evolved into the third digital divide. The knowledge
gap focuses on the impact of the Internet on
knowledge acquisition, that is, the social conse-
quences of differences in Internet access and use
[23]. Based on the differences in the digital literacy
of the elderly, the author proposes Hypothesis 3: the
digital knowledge gap affects the labor participa-
tion of the young elderly.

The digital divide of these three levels is inter-
connected and progressive, in which the access gap
is the foundation, the use gap is the process, and the
knowledge gap is the result. In the process of the
rapid development of digital information technol-
ogy, restricted by technology, system, culture, and
the factors of the elderly themselves, there are great
differences between the elderly and other groups in
the degree of information technology ownership
and application, which eventually leads to many in-
formation gaps [20]. The elderly are actively or pas-
sively divorced from the information age, excluded
from the digital society, and are reduced to “digital
refugees”. Therefore, it is of great significance to
study the impact of the digital divide on the labor
participation of the young elderly.

But judging from the current research results,
scholars generally do most of the research on the
access gap and the use gap, but little on the

work AI = ﬁldlwdei +,82Xi + &

knowledge gap. Therefore, this paper empirically an-
alyzes the impact of access gap, use gap, and
knowledge gap on labor participation of the young
elderly.

Results and Discussion

China is a typical representative country under
the influence of the digital economy and population
aging. Its digital economy and the degree of aging
also develop rapidly and have a huge impact on eco-
nomic and social development, so the author
chooses China as the research object. This paper se-
lects the Chinese General Social Survey (CGSS) as the
data source, which is a national, comprehensive, and
continuous social survey project of Renmin Univer-
sity of China since 2003. CGSS 2017 database con-
tains comprehensive, detailed survey data of resi-
dents' Internet use, a total of 12582 valid samples,
including 783 variables. Because China has not yet
implemented a delayed retirement policy, the offi-
cial provisions of the 55-year-old retirement for
women and 60-year-old retirement for men. The
samples selected in this paper are all young elderly
aged 55 to 70 years old. After eliminating the miss-
ing values and invalid samples, a total of 3377 valid
samples are obtained.

Dependent variable. Because this paper wants to
verify the impact of the digital divide on the labor
participation of the young elderly. First of all, ac-
cording to the survey item “Which one is more in line
with your current work situation?” in the CGSS2017
database, we merged the 8 types of work conditions
into binary data (1 for work, 0 for no work), and name
it “work”.

Independent variable. The academic circles be-
lieve that the “access gap”, “use gap” and “knowledge
gap” of the Internet are the three levels of the digital
divide in front of the elderly. Therefore, we selected
relevant survey item data as independent variables in
the database of CGSS2017. The survey item data
“Does your home have Internet access?” was named
“access gap’; the survey item data “How often did you
use the Internet in the past year?" named “use gap”
and named the “use gap”; The interaction term of
data multiplication used by “access gap” and “use
gap” is named “knowledge gap’.

Control variables. From a micro perspective, indi-
vidual characteristics and family characteristics are
important factors affecting the labor participation of
the elderly. Therefore, we select the personal char-
acteristics and family characteristics of the respond-
ents as the control variables in the CGSS2017 data-
base, as shown in 7able 1.

Model settings. This paper investigates the im-
pact of the digital divide on the willingness to work
for the young elderly. Since the dependent variable
“work” is a dummy variable for binary selection, the
probit model is selected for regression analysis, and
its function expression is (1):

Gi=1---,n) (1)
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In formula (1), “work_A/ represents the willing-
ness to work, which is the explained variable.
“divide/ is the core explanatory variable, “X/ is the

control variable, “e/” is the disturbance term, “Bs, 2"

“ 5

are the parameters to be estimated, and “/ is the in-
terviewed household. After substituting the control
variable into the formula, its function is expressed
as (2):

work_Ai = ﬁ’ldlwdei +,829enderi +,83healthi +ﬂ4mar|tali +,85educat|oni +

,BGChildreni +ﬁ7areai + &

(i=1,---,n) 2)

Table 1/ Tabnmya 1

Variable Description / OnucaHMe nepeMeHHbIX

Variable / MlepeMeHHbie Obs / Konuuecl'so Mean / Std. Dev. / CraHaapT- Min / Max /
HabaaeHun 3Ha4yeHue HOEe OTKJ/IOHEHUe MUHUMYM Makcumym
Access gap 3351 1.521 0.738 0 1
Use gap 3351 1.866 1.415 1 5
Knowledge gap 3351 1.707 1.542 0 5
Work 3351 0.625 0.484 0 1
Gender 3351 0.488 0.500 0 1
Age 3351 62.458 4.262 55 70
Health status 3351 3.067 1.080 1 5
Marital status 3351 0.807 0.395 0 1
Education level 3351 3.912 2.336 1 13
Number of children 3351 1.986 1.095 0 8
Living place 3351 1.421 0.494 1 2

Source: compiled by the authors based on data from [25] / AcTo4YHMK: NOCTPOEHO aBTOPaMM Ha OCHOBE AaHHbIX [25]

This paper uses data 16 software to carry out re-
gression analysis on the above variables, and the
results show (7able 2).

(1) The P-value of the digital access gap for the
labor participation of the young elderly is 0.008, and
its marginal effect is 0.026, that is, the young elderly
with family access to the Internet are 2.6 % more
likely to participate in labor than those without ac-
cess to the Internet. So, hypothesis 1 holds.

(2) The P-value of the digital use gap for labor
participation of the young elderly is 0.042 and its
marginal effect is 0.013, this shows that the possi-
bility of labor participation of the young elderly who
use the Internet is 1.3% higher than that of those
who do not use the Internet. So, hypothesis 2 holds.

(3) The P-value of the digital knowledge gap for
labor participation of the young elderly is 0.004, and
its marginal effect is 0.009, that is, the probability of
labor participation of the young elderly with a certain
degree of digital knowledge is 0.9% higher than that
without digital knowledge. So, hypothesis 3 holds.

To verify the robustness of the model, the authors
select the survey data (named income) in the data-
base of CGSS-2017 “What is your annual personal in-
come?” to replace the previous dependent variable
(work). Since the new dependent variable "income” is
a count variable, the main value is {0, 1, 2, ... n}, which
belongs to the Poisson distribution, so the Poisson re-
gression model is used for regression analysis. labor
income also had a significant impact (7able 3).

Table 2 /Tabanya 2

Summary of Regression Results / Pe3ynbTatbl perpecCMOHHOro aHanusa

Access Gap / Use Gap / Knowledge Gap /
Variables / Pa3pbiB B focryne Pa3pbiB B UCNONb30BaHUKU Pa3pbiB B 3HaHUAX
Marginal Effects P value / Marginal Effects | P value / Ypo- | Marginal Effects P value /
MepemMeHHblE
/ MapXuHanb- | YpoBeHb 3Ha- | / MapXXuHanb- | BEHb 3Ha4Yu- / MapXXuHanb- YpoBeHb
Hble 3pPeKTbl 4yMMoOCTH Hble 3 PeKTbl MOCTU Hble 3 PeKTbl 3HAYUMOCTU
Work 0.026 0.008 0.013 0.042 0.009 0.004
Gender -0.159 0.000 -0.160 0.000 -0.160 0.000
Age 0.025 0.000 0.025 0.000 0.025 0.000
Health status -0.055 0.000 -0.055 0.000 -0.056 0.000
Marital status -0.034 0.085 -0.034 0.086 -0.035 0.077
Education level 0.013 0.001 0.010 0.017 0.010 0.021
Number of children -0.031 0.000 -0.030 0.000 -0.030 0.000
Living place -0.296 0.000 -0.293 0.000 -0.289 0.000
Source: compiled by the authors based on data from [25] / #cTo4HMK: NOCTPOEHO aBTOPaMMn Ha OCHOBE AaHHbIX [25]
Table 3/ Tabimua 3

Robustness Analysis Results / PesynbTaTtbl aHanusa ycToMuMBoOCTH

Variables / NepemeHHble Access Gap / Use Gap / Knowledge Gap /
Pa3pbiB B Aoctyne PaspbiB B UCNONb30BaHNMU Pa3pbiB B 3HAHMAX
Income 0.273** 0.103*** 0.0999***
Gender 0.235** 0.229*** 0.231**
Age 0.00938 0.0114 0.0120*
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Variables / MlepeMeHHbie Access Gap / Use Gap / Knowledge Gap /
PaspbiB B AocTtyne PaspblB B UCMOSIb30BaHUMU PaspblB B 3HAHUAX
Health status 0.118** 0.107*** 0.107***
Marital status 0.174* 0.165** 0.164**
Education level 0.138*** 0.116*** 0.116***
Number of children -0.230"** -0.205*** -0.208***
Living place -0.765*** -0.726*** -0.717***

* p<0.05, **p<0.01, *** p<0.001

Source: compiled by the authors based on data from [25] / AcTo4HmK: NOCTPOEHO aBTOPaMM Ha OCHOBE AaHHbIX [25]

Conclusion
The previous empirical analysis, this paper has
the following conclusions.

1)

2)

3)

4)

5)

6)

7)

The three digital divides do have a significant
impact on the labor participation of the young
elderly, and the digital “access gap” and digi-
tal “use gap” have more marginal effects than
the digital “knowledge gap”.

The young male elderly are more likely than
the young female elderly to participate in la-
bor under the influence of the digital divide.
This may be related to employment discrimi-
nation today.

Age is an important threshold for the young
elderly to participate in social activities. In-
creasing their digital literacy while increasing
their age will help them participate in labor.
Although some scholars believe that the
young elderly’s participation in work is con-
ducive to physical and mental health, the fact
that the young elderly’s physical health is
weakening is irreversible, so the elderly’s
health is very likely to reduce the possibility
of their labor participation.

Accepted education is an important means to
improve human capital. The higher the de-
gree, the higher the possibility of acquiring
knowledge from the Internet and converting
it into income.

The retirement age of the elderly in China is
just the rise of their children's careers. Due to
the imperfection of China's s social security
policy, many young elderlies need to help
their children raise grandchildren, do house-
work, and do other activities, so the more chil-
dren, the lower the possibility of labor partic-
ipation of the elderly.

The young elderly living in cities have more
labor opportunities than the rural young el-
derly. This is closely related to the obvious ur-
ban-rural dual differences in China.

Combined with the impact of the digital access
gap, the use gap, and the knowledge gap on the la-
bor participation of the young elderly, the authors
have the following suggestions.

1)

In terms of the Access gap, to eliminate the
young elderly digital information technology
access threshold. First, improve the digital ac-
cess infrastructure and network information
technology aging construction. Enhance the
accessibility of digital technology for the el-
derly and the young elderly in rural and

2)

3)

remote areas, improve the aging adaptability
of intelligent equipment and services, and en-
able all the young elderly to effectively enjoy
digital dividends. The second is to construct
the framework of digital literacy education
from the perspective of lifelong learning,
strengthen the digital literacy education of
the young elderly, and improve the labor par-
ticipation ability of the young elderly by im-
proving the quality of the young elderly.

In terms of the Use gap, promote the aging
adaptation of digital tools and reduce the dig-
ital divide between the young elderly and so-
ciety. It is necessary to fully consider the
needs of the young elderly, accelerate the ag-
ing transformation of intelligent terminal
products such as personal computers and mo-
bile phones, and continuously carry out tar-
geted digital tool training to ensure the safe
and smooth use of digital products and ser-
vices for the young elderly.

In terms of the Knowledge gap, strengthen
family and social digital feedback, and pro-
mote intergenerational transmission of digi-
tal skills. Improve family digital feedback and
improve the digital participation ability of the
young elderly. The younger generation ac-
tively conveys digital thinking, digital skills,
and network security awareness to the young
elderly, stimulates the confidence of the
younger elderly in using new media, and
drives the young elderly to better adapt to
digital life. At the same time, actively inte-
grate community resources, relying on com-
munity cultural activities center to carry out a
variety of digital ability and literacy education
activities, actively play the role of community
workers, volunteers, and peer groups, and ac-
tively help the young elderly to improve digi-
tal literacy.
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