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Executive Summary

This paper investigates if workers’ ICT use intensity helps to improve their labor
market outcomes in the early stage of the COVID-19 pandemic using real-time
survey data produced in Korea. We first find that the impacts of the pandemic on
labor market outcomes are different across workers’ socio-economic characteristics
and industries where they are employed: workers in service or construction industries,
temporary workers, and workers who had experienced unemployment before the
pandemic are more likely to be unemployed, be furloughed, work less hours, and
have earnings reduced in the early stage of the pandemic. We measure workers’ ICT
use intensity by weekly computer, mobile, and internet usage hours and find that
workers who belong to a group with high ICT use intensity tend to mitigate the
adverse effects of the pandemic on their labor market outcomes, while controlling
for skill-fixed, industry-fixed, and region-fixed effects as well as for individual

characteristics.

Keywords: COVID-19, digitalization, employment stability, ICT, labor
JEL Classification: ]23, J63, J70
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Does digitalization help employment
stability during the COVID-19 pandemic?:
Evidence from Korean survey data

Seongman Moon'

l. Introduction

The widespread outbreak of the COVID-19 virus has caused a severe global
recession whose nature and evolution are quite different from previous recessions.
The COVID-19 pandemic has forced economic agents, in particular workers and
consumers, to take significant infection risks in participating in economic and social
activities that rely heavily on face-to-face interactions, resulting in reductions in the
labor supplies and declines in demand for goods and services. More importantly, to
mitigate the rapid spread of the coronavirus in the eatly stage of the pandemic,
governments have enforced social distancing restrictions that resulted in closing most
businesses and thus making numerous workers unemployed, furloughed, or at least
accepted reductions in working hours. On the other hand, the pandemic has
accelerated digital transformation that might otherwise face much resistance from

stakeholders because digital technology enables economic agents to avoid the risks

1 Department of Economics, Jeonbuk National University, 567 Baekje-daero, deokjin-gu, Jeonju-
si, Jeollabuk-do 54896, Republic of Kotea. Email: nopasanada0501@gmail.com. Tel: +82-63-
270-3005.
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from face-to-face interactions and thus to overcome difficulties from the traditional
ways of economic and social activities during the pandemic. As shown in Figure 1,
employment in wholesale, retail, trade, hotel, and restaurants industries had declined
significantly between March and April, 2020 when the first wave of COVID19
peaked in Korea, while that in information and communication industries had
increased. The figure vividly shows that social distancing restrictions in the early stage
of the pandemic adversely affect the economic activities in the former industries
mainly providing services that rely on face-to-face interactions between suppliers and
their customers. On the other hand, the impacts were less severe in the latter

industries who have remote work capabilities.
Figure 1. The pattern of employment by industry
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This study asks the following two questions. First, we examine how differently
the pandemic shock affects labor market outcomes of workers. Previous studies
provide empirical evidence that the effects of the pandemic on vulnerable groups are
much more severe than those on the other groups (For example, see Adams-Prassl

et al. (2020), Coutch ¢ al. (2020), and references therein). Specifically, these studies
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find that the negative effects of the COVID-19 pandemic are different across
industries, occupations, and socio-economic groups. Following these studies, we also
identify the differential impacts on workers’ labor market outcomes by gender, age,
work experience, work status, and industries. Estimating these heterogeneous effects
precisely is important in the sense that vulnerable groups are more likely not only to
have negative labor market outcomes but also to lack savings and wealth to mitigate
the negative shock, making inequality in our society more severe.

Second, we investigate if workers’ digitalization can contribute to mitigating the
adverse impacts of the pandemic shock on their labor market outcomes. The
COVID-19 has sped up digital transformation to avoid tisks and difficulties from
the traditional ways of economic and social activities based on in-person interactions.
One vivid example is that firms, public institutions, and schools are widely
implementing work-from-home system and having virtual meetings for their
businesses. We predict that workers that use ICT devices and the internet more
intensively are likely to improve their employment status in the early stage of the
pandemic since workers’ ICT use intensity at work may reflect their job
characteristics to be petformed remotely. Asking this question is the main
contribution of our paper.

We measure digitalization by several dimensions: ICT use intensity, ICT skills,
and various internet activities. ICT use intensity is measured by workers” computer
usage hours for both work and nonwork activities, mobile usage hours including the
use of smart phones for both work and nonwork activities, and internet usage hours
for both work and nonwork activities, respectively. We distinguish the use of ICT
devices and the access to the internet between work and nonwork activities because
these two activities may capture different information about workers’ digitalization:
computer, mobile, and internet usage hours for work reflect workers’ job
characteristics, while those hours for nonwork activities reflect workers’ preferences.
Our method of measuring workers” ICT use intensity focuses on quantitative aspects
of digitalization. To complement this approach, we consider its qualitative aspects

and measure ICT skills and internet activities by covering various types of ICT skills
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and activities via internet.

We conduct empirical analysis for answering the two main questions mentioned
above using real-time survey data produced in Korea between June 30 and July 6,
2020. We first estimate the differential effects of the pandemic on workers’ labor
market outcomes such as unemployment, furloughed, reduction in working hours,
and wage cuts. We find the heterogeneous consequences of the pandemic. For
example, workers who had experienced unemployment before the pandemic are
more likely to be unemployed, furloughed, to work less hours, and to accept wage
cuts in the early stage of the pandemic. Temporary workers are also affected more
adversely than permanent workers. And workers in service and construction
industries are affected more adversely than in the other industries. These results ate
consistent with empirical evidence reported by previous studies.

Then, we estimate the effects of workers’ ICT use intensity and skills on their
labor market outcomes, while controlling for skill-specific, industry-specific, and
region-specific fixed effects as well as controlling for individual characteristics. We
find that workers who spend high fractions of both working and non-working hours
in using computers, mobiles, and internet tend to reduce the probabilities of being
unemployed, furloughed, dealing with reductions in labor hours, and accepting wage
cuts. We further find that both ICT skill and various activities on internet help to
reduce the probabilities, although their statistical significance is much less than that
of ICT use intensity.

The composition of this paper is as follows. Section II reviews the literature on
the differential impacts of COVID-19 on workers’ labor market outcomes in the
eatly stage of the pandemic. Section I1I describes the design of producing real-time
survey data and its description and Section IV presents various models for our
empirical analysis. Section V discusses the estimation results about the heterogenous
labor market outcomes and Section VI discusses the estimation results on the role of
workers’ ICT use intensity and skills in mitigating the negative impacts of the
coronavirus shock. Section VII suggests policy implications of our study and

concludes.
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1. Related Literature

COVID-19 has enormous effects on our economy and society. In this section,
we review previous studies that have concerned with the labor market effects of
COVID-19. Those studies include Adams-Prassl ¢ 2/ (2020), Couch e al (2020),
Montenovo ez al. (2020), Kikuchi ef a/. (2020), Crossly ez al. (2021), von Gaudecker ez
al (2020), and references therein. One of the key questions that these studies have
asked is how differently the COVID-19 shock affects the outcomes of labor market
participants within a country as well as across countries. Certainly, this question
intends to identify the groups that are most adversely atfected by the pandemic shock
and thus is crucial for policymakers who design policy responses to mitigate its
negative labor market consequences.

These studies, specifically, investigate who are more likely to lose their jobs, to be
turloughed, to work less hours, and to have earnings loss in the face of the pandemic
shock. Further, the studies classify workers in the labor markets by their demographic
characteristics, skill levels, industry or occupation attributes to measure more
precisely the heterogenous effects of the shock. These studies also search for the
reasons why the heterogeneous effects of the COVID-19 on labor market outcomes
occur based on job characteristics, individual characteristics, and different labor
market policies.

Adams-Prassl e# al. (2020) examine the eatly effects of COVID-19 on labor
market outcomes such as job loss probabilities and earnings loss probabilities using
real-time survey data produced in Germany, the UK, and the U.S,, respectively. They
find that workers reporting that they can do a large share of tasks from home tend
to keep their jobs more likely. And workers on permanent contracts tend to have a
higher probability of keeping their jobs than workers on temporary contracts. They
further find that the COVID-19 shock affects differently labor markets between
these three countries and mainly attribute this result to different labor market policies
in response to the shock: the job loss probability is much lower in Germany where

the short-time work compensation scheme is well established as well as in the UK

Il. Related Literature 13



where the Coronavirus Job Retention Scheme is introduced than in the U.S. where
Pandemic Unemployment Compensation supplements additional flat amounts to
the usual unemployment insurance benefits. The Germany and UK labor market
policy responses to the coronavirus shock aim at reducing unemployment in expense
of significantly increasing the number of workers being furloughed by providing
financial supports for those workers. On the other hand, the US labor market policy
responses provide additional financial supports for unemployed, making national
unemployment rates very high in the early stage of the pandemic.

Couch ¢ al. (2020) examine the heterogeneous impacts of the COVID-19 shock
on unemployment by race using data from the U.S. current population sutvey (CPS)
and difference-in-difference (DID) estimation methods. Specifically, they study how
the impacts of the COVID-19 shock on unemployment gaps between races evolve
from April to June. They find that the gap in unemployment between African-
Americans and whites in February has little changed in April but expanded in May
and June two months after the pandemic shock hits. They relate this result to the fact
that the unemployment of whites starts to decline in May, while that of Aftrican-
Ameticans does not change over the months, suggesting that the recovery of the
Afftican-Americans workers is slower than the whites workers. They also find that
the unemployment gap between Latinx and whites expanded in April one month
after the shock hits and the expansion has remained in both May and June. They
relate this result to the fact that the unemployment of both whites and Latinx
similarly declined in both May and June.

Montenovo ¢ al. (2020) estimate the differential impacts of the COVID-19 shock
on unemployment by socio-demographic groups using the CPS data between
February and May 2020 and constructing remote work and face-to-face indexes
based on occupation characteristics. Vulnerable populations to the adverse shock are
identified by race, gender, education level, age, matital status, and parent status. The
two indexes are constructed based on the 2019 Occupation Information Network
work context module, which summarizes the types of the tasks that workers perform

in a particular occupation. They show that the decline in employment is on average
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greater in vulnerable groups such as women, young, Black, Hispanics, and high
school graduates. They further show that these populations tend to work in
occupations that rely heavily on face-to-face contacts and that are difficult to be
petformed remotely.

Kikuchi ez a/. (2020) study the impacts of COVID-19 on earnings inequality in
the early stage of the pandemic crisis using data from Japanese Employment Status
Survey. They identify workers who are more severely affected by the pandemic crisis
using two critetia following Kaplan et al. (2020). One is the degree of face-to-face
dependence and the other is the flexibility of performing tasks remotely. They find
that vulnerable groups who rely on more on face-to-face interactions and are not
likely to work from home have earnings losses in the early stage of the pandemic
more proportionally than the other groups.

The main difference between these studies and our study is that our study
investigates the role of workers’ ICT use intensity and skills in mitigating the negative
effects of the pandemic on their labor market outcomes. The main reason for asking
this question is related to the fact that digitalization may enable them to facilitate
remote work capability and to avoid the risks originated from face-to-face

interactions.
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lll. Real-Time Survey Data

3.1. Survey Design

We use real-time survey data produced by a professional opinion polling agency
in Korea to study the differential impacts of the pandemic shock and the role of
workers” ICT use intensity in mitigating the effects of the negative shock. Participants
must be between 15 and 64 years old to participate in the survey. The sample of the
survey participants was drawn to be nationally representative along age, gender, and
region. Computer Assisted Web Interview-a survey method using internet- was
conducted to avoid risks from face-to-face interactions: Participants in the survey
access a web page and respond to the questionnaires. This means that all individuals
participated in the survey had the equipment and ability to access the web page.2
The final sample obtained through the survey includes 576 workers.

The survey is designed to collect information on participants’ labor market
outcomes at the early stage of the pandemic, work history, and digitalization. The
questionnaire on labor market outcomes consists of 4 questions: 1) Have you been
unemployed after the coronavirus broke?; 2) Have you been furloughed after the
coronavirus broker; 3) Have you been dealing with reductions in working hours after
the coronavirus broke?; 4) Have you experienced wage cuts after the coronavirus
broker.3 Regarding work history, we obtain information about years of work
experience. The survey also asks if workers had experienced unemployment before
the COVID19 pandemic.

Regarding participants’ digital use, we obtain detailed information on workers’

ICT use intensity, vatious intetnet activities, and ICT skills. The questionnaire on

2 In this sense, our sample may overrepresent the population who can access to digital technology.
This may affect our estimates on the effects of ICT use intensity on labor market outcomes.,

3 Our survey questions ask whether or not the participants had experienced negative labor market
outcomes during the early stage of the pandemic. But they do not ask how long the negative

impacts persist.
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workers’ ICT use intensity consists of questions about workers’ weekly computer
usage hours for work and nonwork activities, workers” weekly internet usage hours
for work and nonwork, workers’ weekly mobile usage hours for work and nonwork.
Here, computers include desktop, notebook, and smart pads and mobiles include
smart phones. The questionnaire on workers’ various internet activities consists of
several parts: They include communication activities, data and information
acquisition, leisure activities, education and learning activities, job search activities,
banking, sales or purchase of goods or services, and reservation and use of travel-,
transportation-, and accommodation-related services using the internet. The
questionnaire on workers” ICT skills consists of 8 specific questions that intend to
capture workers’ level of digital skills. Those questions ask about whether workers
can do software-related and internet-related activities and use functions of digital
devices: For example, the survey asks if workers can connect and install new digital
devices or if workers can produce presentations using presentation software such as
Power Point.

The survey also collects information about workers’ socio-economic
characteristics such as age, gender, and education level as well industry classification.

It also collects information about workers’ geographical region.

3.2. Summary Statistics

Table 1. Summary Statistics

Variables Mean Std. Dev. Minimum Maximum Obs
Unemployed 0.17 0.37 0 1 576
Furloghed 0.20 0.40 0 1 576
Reductions in hours 0.45 0.50 0 1 576
Wage cuts 0.40 0.49 0 1 576
Male 0.51 0.50 0 1 576

Age 42.26 11.93 17 64 576

Years of experience 14.43 10.56 0.17 43.5 576
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Table 1. Continued

Variables Mean Std. Dev. Minimum Maximum Obs

College education or higher 0.80 0.40 0 1 576

Unemployment experience 0.52 0.50 0 1 505

Computer usage hours for work | 14.13 17.31 0 100 576

Computer usage hours for 6.76 088 0 70 576
nonwork

Mobile usage hours for work 7.85 12.62 0 100 576

Mobile usage hours for nonwork | 14.28 16.64 0 100 576

Internet usage hours for work 12.88 17.27 0 126 576

Internet usage hours for 13.48 15.13 0 100 576
nonwork

Table 1 displays summary statistics of key variables constructed based on the
survey data and used in our empirical analysis. In the early stage of the pandemic, the
fraction of workers who experienced job loss, being furloughed, reductions in labor
hours, and wage cuts is 17, 20, 45, and 40 percentage points, respectively. The
fraction of male workers in our sample is 51 percentage points and the average
experience of workers is 14.43 years.

The sample average of weekly computer usage hours for work is 14.13 hours,
while the average for nonwork is 6.76 hours, indicating that workers in our sample
tend to use computers for work about two times more than for nonwork. On the
other hand, the sample average of weekly mobile usage hours for work is 7.85 hours,
while the average for nonwork is 14.28 hours, indicating that workers tend to use
mobiles for nonwork about twice more than for work. These statistics suggest that
individuals tend to use mobiles much more than computers for activities outside
work, while they tend to use computers more than mobiles for work. The sample
average of internet usage hours for nonwork is 13.48 hours, implying that individuals

are likely to access internet using mobile phones.
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IV. Empirical Models

4.1. AModel for Different Impacts of COVID-19

The following model is used to estimate the heterogeneous consequences of the

COVID-19 pandemic in Korean labor markets:

P; = male; + age; + college; + expe; + unemp,y; +
ind; + work_status; + R + u;. o

We consider 4 different types of labor market outcomes such as unemployment,
unpaid leave of absence (furloughed), reduction in working hours, and wage cuts.
P; is a dummy variable that indicates the employment status of worker i in the early
stage of the coronavirus pandemic. P; is 1 if the worker experiences unemployment
and 0 otherwise. We apply the same rule for unpaid leave of absence, reduction in
working hours, and wage cuts, respectively. male; is a dummy variable that
indicates the gender of worker I. The value of the variable is equal to 1 if the worker
is male and O otherwise. age; includes several dummy variables such as age29,
age3049, age5059, and age6064. For example, age29 is equal to 1 if a worket’s age is
less than or equal to 29 and 0 otherwise. college; is a dummy variable that indicates
the educational attainment of worker i. The value of the variable is 1 if the worker
has college education or higher and 0 otherwise. expe; is years of experience for
worker i. unemp_ex; is equal to 1 if worker { had experienced unemployment
before the pandemic and 0 otherwise. ind; includes two dummy variables that
classify industries by the degree of the damage. One variable includes wholesale and
retail trade, accommodation and food services, educational services, att,
entertainment, recreation, and construction. In general, these industries are most
adversely affected in the eatly stage of the pandemic due to social distancing
restrictions. The other variable includes information and communication industties.
These industries are in general much less adversely affected. work_status; includes

dummy variables that classify workers by work status such as permanent, temporary,
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and self-employed. Finally, R includes dummy variables that control region-specific
fixed effects.

We consider female workers, young workers, workers with high school graduate
or lower, inexpetienced workers, workers who had experienced unemployment
before the pandemic, and temporary workers as vulnerable groups. We then predict
that those workers are likely to have higher probability of being unemployed,
furloughed, dealing with reduction in working hours, or having to accept wage cuts.
We also predict that workers in information and communication industries will be
less likely to suffer from being unemployed or furloughed than workers in the
industries that are most severely affected by the pandemic shock. This is mainly
because workers in the former industries depend less on face-to-face
interactions and can perform their tasks from home more easily than in the

latter industries.

4.2. Models for the Role of Digitalization

We now consider empirical models to study the role of workers” ICT use intensity
and skills in mitigating the negative pandemic shock. Since there has been no unified
definition of digitalization and previous studies on the effects of digitalization have
not reached a consensus, we intend to measure digitalization from various aspects™:
ICT use intensity, ICT skills, and vatious internet activities. ICT use intensity
emphasizes quantitative aspects on the use of ICT devices and the internet, while the
other two measures emphasize qualitative aspects.

The following empirical model is used to estimate how much workers” ICT use
intensity helps to mitigate the negative effects of the pandemic on their labor market

outcomes:

+ See, for example, Evangelista ¢7 2/ (2014) and references therein.
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where ICT; includes various dummy variables that represent the intensity of ICT
use by worker i. We view that workers” ICT use intensity has non-linear effects on
their labor market outcomes. Unlike to the cases of measuring ICT use intensity at
the aggregate (country) level, it is very hard to identify the effects of ICT use intensity
linearly on the labor market outcomes at an individual worker level. That is, the
relation between ICT use hours and employment stability at a worker level is likely
nonlinear: For example, workers who use computers for their tasks at work for a
large fraction of their working hours may have higher labor productivity than those
for a very small fraction of their working hours. Or they are likely to perform
different tasks. However, it is unlikely that workers who use computers for 11 hours
have higher labor productivity than those for, say, 12 hours, other things being equal
in real world. Considering this, we construct various dummy vatiables for ICT; to
capture the nonlinear effects of ICT use intensity. For example, using data for
“weekly computer usage hours for work”, we construct two dummy variables: one
is computer_work_low and the other is computer_work_high. computer_work_low
is equal to 1 if a worker’s weekly computer usage hours for work is less than or equal
to 1 hour and 0 otherwise. Here, the threshold value of 1 hour is the 20th percentile
of the distribution for weekly computer usage hours for work in the sample.
computer_work_high is equal to 1 if a worker’s weekly computer usage hours for
work is greater than or equal to 30 hours and 0 otherwise. Here, the threshold value
is the 80th percentile of the distribution for weekly computer usage hours for work
in the sample. We compare how differently workers in these two groups mitigate the
negative effects of the pandemic and predict that workers in the latter group will be
much less adversely affected in the sense that they can perform their tasks at home
more likely. In this sense, workers’ computer usage hours for work reflects their job
characteristics and the two dummy variables can capture the role of workers’ ICT
use intensity in mitigating the negative pandemic shock.

For compatison, we consider workers’ computer usage hours for nonwork which
may reflect their preference on the use of ICT devices as well as on the internet

activities. Applying the same rule above and using the data for “weekly computer
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usage hours for nonwork activities”, we construct two dummy variables:

computer_nonwork_low is 1 if weekly computer usage hours for
nonwork is less than or equal to 1 hour (20 percentile of the sample)
computer_nonwork_high is 1 if weekly computer usage hours for
nonwork is greater than or equal to 10 hours (80" percentile of the

sample)

To the extent that workers’” computer usage contributes to improving their digital

skills, workers’ computer usage hours for nonwork activities can also capture the

additional information on workers’ ICT use intensity. We predict that workers in

the latter group are less negatively affected by the pandemic by conjecturing

that workers using more computers for nonwork activities, holding other things

constant, will be likely to have high digital skills and can better adapt to the changing

demands of new technologies caused by the widespread of the coronavitrus.

We also construct 4 dummy variables for mobile usage hours for both work and

nonwork applying the same rules above:

mobile_work_low is 1 if weekly computer usage hours for work is less
than or equal to 1 hour (20 percentile of the sample)
mobile_work_high is 1 if weekly computer usage hours for work is
greater than or equal to 10 hours (80 percentile of the sample)
mobile_nonwork_low is 1 if weekly computer usage hours for nonwork
is less than or equal to 2 hour (20™ percentile of the sample)
mobile_nonwork_high is 1 if weekly computer usage hours for
nonwork is greater than or equal to 21 hours (80 percentile of the

sample)

We also construct 4 dummy variables for internet usage hours for both work and

nonwork applying the same rules above:

internet_work_low is 1 if weekly computer usage hours for work is

less than or equal to 1 hour (20" percentile of the sample)
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* internet _work_high is 1 if weekly computer usage hours for work is
greater than or equal to 20 hours (80 percentile of the sample)

* internet_nonwork_low is 1 if weekly computer usage hours for
nonwork is less than or equal to 2 hour (20 percentile of the sample)

* internet_nonwork_high is 1 if weekly computer usage hours for
nonwork is greater than or equal to 21 hours (80" percentile of the
sample)

In general, we predict that workers with more digital experiences and higher
digitial skills will be better able to respond to the economic crisis caused by the spread
of the coronavirus. For example, teachers, professors, personal fitness trainers, and
others who provided their services offline must be connected via the internet and
provide them online during the coronavirus crisis. Therefore, proficiency in digital
technology can affect their productivity.

X; includes control variables such as gender, age, unemployment experience of
worker i before the pandemic. § includes dummy variables that control the effects

of workers' skill level which is measured by their education level and years of

experiences. We consider two education levels: One is college graduate or higher and
the other is high school graduate or lower. We classify 7 different levels of
expetiences by years of experience. Combining them results in 14 different skill levels.
Obviously, workers’ skill level is related to the probability of being unemployed,
furloughed, dealing with reduction in working hours, and accepting wage cuts in the
early stage of the pandemic. Therefore, controlling for this effect can contribute to
minimizing biases in the estimation.

R includes dummy variables that control region specific effects. We classify
regions based on administrative divisions in Korea which consist of 8 metropolitan
cities and 9 provinces. The degree of spread of the coronavirus varied by region in
Korea. Therefore, the economic damage caused by the coronavirus shock may also
vary across regions. I includes dummy variables that control industry specific fixed
effects. Controlling for industry fixed effects is important in our study because the
impact of the COVID-19 pandemic varies by industry. For example, due to the
widespread of the COVID-19 virus, the sales of food and lodging businesses
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decreased significantly, but information and communication industties are much less
adversely affected. Therefore, it is necessary to reduce the bias of the estimates by
controlling for the industry-specific effect. Industry-specific dummy variables are
created based on the two-digit Korean Standard Industrial Classification Codes.

To investigate the role of workers’ digitalization in improving their labor market
outcomes, we have so far examined their ICT use intensity which is closely related
to the quantitative aspects of digitalization. We now consider its qualitative aspects
to complement the quantitative approach. The following empirical model is used to
study how workers” ICT skill helps to mitigate the negative effects of the pandemic

on their labor market outcomes:

where ICT_Skill; includes two dummy variables that indicates worker ’s ICT
skill level: ICT_H_Skill; and ICT_L_Skill;. To measure workers’ ICT skill level, the

survey asks if workers can do the following 8 tasks:

* connecting and installing new devices (e.g. 2 modem, camera, printer)

* sending messages (e.g. e-mail, messaging service, SMS) with attached
files (e.g. document, picture, video)

* finding, downloading, installing and configuring software and apps

*  creating presentations with presentation software (e.g. Word, Power
Point)

*  using basic arithmetic formulae in a spreadsheet (e.g. Excel)

*  processing data using software

*  programming or coding in digital environments

* producing and editing video files.

ICT_H_Skill; is 1if workers can do 7 or greater out of the 8 tasks and 0 otherwise.
The threshold value of 7 is the 80th percentile of the distribution in our sample.
ICT_L_Skill; is 1 if workers can do 4 ot less out of the 8 tasks and 0 otherwise. The
threshold value of 4 is the 20th percentile of the distribution in our sample. We
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predict that workers with high ICT skill can respond better to the pandemic crisis.
Although it is difficult to define digitalization in a way that most people accept it
unanimously, the digital economy generally includes mobile, social networking (SNS),
cloud computing, and big data analysis as its important components. These ICT-
related applications can be used as important tools to improve the productivity of
firms, households, and governments. One common factor in these components is
the use of internet. We use the following empirical model to study how workers’
various internet activities are related to the probability of avoiding bad labor market

outcomes in the early stage of the pandemic:

P; = a + BiInternet_Act; +yX; + § + R+ 1 + y; 4)

where Internet_Act; includes two dummy variables that represent the intensity
of vatious internet activities by worker i: Internet_H_Act; and Internet_L_Act;.
The vatiables are constructed by counting answers of 31 questions asked by the
survey about workers’ various internet activities such as communication activities,
data and information acquisition, leisure activities, etc. Internet_H_Act; is 1 if a
worker answers yes for 26 or greater out of 31 questions and O otherwise. The
threshold value of 26 is the 80th percentile of the distribution for the number of
answers with “yes” in our sample. Internet_L_Act; is 1 if a worker answers yes for
19 or less out of 31 questions and 0 otherwise. The threshold value of 19 is the 20th
percentile of the distribution. We predict that workers with experiencing more
internet activities can respond better to the pandemic crisis than workers
participating less variety of internet activities. One possible reason is that workers
doing in more internet activities are likely to use more sophisticated ICT applications

which may require higher ICT skills and high speed internet access.
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Table 2. Heterogeneous Consequences of COVID-19 by Socio-Demographic Groups

Gender Education
College High school
Male Female or higher or lower
Unemployment 0.16 0.17 0.16 0.18
Furloughed 0.17 0.23 0.20 0.20
Reduction in hours 0.41 0.50 0.45 0.47
Wage cuts 0.38 0.42 0.38 0.46
Unemployment experience Work experience
No Yes Higher than 5 Up to 5 years
Unemployment 0.05 0.31 0.16 0.20
Furloughed 0.17 0.25 0.20 0.19
Reduction in hours 0.41 0.53 0.45 0.45
Wage cuts 0.32 0.51 0.41 0.37
Age29 Age3049 Age4059 Age6064
Unemployment 0.16 0.17 0.16 0.15
Furloughed 0.17 0.23 0.18 0.13
Reduction in hours 0.44 0.47 0.43 0.43
Wage cuts 0.31 0.40 0.48 0.35
Industries Work status
Benefit Damage Permanent Temporary

Unemployment 0.13 0.20 0.07 0.30
Furloughed 0.04 0.26 0.16 0.26
Reduction in hours 0.22 0.56 0.32 0.62
Wage cuts 0.13 0.49 0.24 0.51
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V. Heterogeneous Impacts of COVID-19

This section presents the heterogeneous impacts of COVID-19 on labor market
outcomes. We first compare different labor market outcomes in the early stage of
the pandemic between workers in vulnerable groups and in the other groups. Then,
we present the estimation results of equation (1).

The analysis by individual characteristics in Table 2 shows that the impacts of the
pandemic on the outcomes of workers' labor markets differ across socio-economic
groups. Overall, workers who had experienced unemployment before the pandemic,
and were working in temporary jobs and in industries that are most severely affected
by the pandemic are more likely to be affected negatively. On the other hand, we do
not find any significantly different impacts of the pandemic on workers in differences
in gender, age, or work experience.

Specifically, the fraction of being unemployed in the early stage of the pandemic
is 26 percentage points greater for workers who had experienced unemployment
before the coronavirus crisis than for those who did not. The fractions of being
furloughed, dealing with reductions in working hours, and having wage cuts are 8,
12, and 19 percentage points greater for the former than for the latter, respectively.
Looking at the effects of the pandemic by work status, the fractions of being
unemployed, being furloughed, dealing with reductions in working hours, and having
wage cuts are 23, 10, 30, and 27 percentage points greater for temporary workers
than for permanent workers, respectively. These results suggest that vulnerable
groups are more likely to be affected negatively by the pandemic crisis, which is
consistent with previous studies. Obviously, workers in service and construction
industries have greater probabilities of being affected negatively than those in
information and communication industries because the latter can perform their task
at home more likely than the former: the fractions of being unemployed and
furloughed, dealing with reductions in working hours, and having wage cuts are 7,
22, 34, and 36 percentage points greater for the former than for the lattet.

Table 3 shows the estimation results from regression model (1), while controlling
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for region fixed effects. The results show the marginal differences in the impacts of
COVID-19 across groups and confirm its heterogeneous consequences as reported
in Table 2. Specifically, the results confirm that people who had experienced
unemployment before the pandemic, people who are working in service industries,
or people who are working in temporary jobs are most severely affected by the
pandemic. That is, the estimates for these variables are positive and statistically
significant in most cases. On the other hand, the estimates for male workers and for
workers with college graduation or higher are not statistically significant, although
the sign of the estimates is negative. Further, the estimates for Age3049 are positive
for all cases and statistically significant for the cases of reduction in working hours
and wage cuts, suggesting that the workers whose ages are between 30 and 49 are

more severely affected than the other workers.

Table 3. Heterogenous consequences of the pandemic on employment stability

(1) 2 3) ()
Hour Wage
Unemployment Furloughed reduction reduction
-0.012 -0.053 -0.024 -0.017
Male
(0.033) (0.034) (0.041) (0.040)
0.001 -0.063 0.081 0.151
Age29 below
(0.079) (0.080) (0.101) (0.093)
0.031 0.087 0.170** 0.252***
Age3049
(0.065) (0.066) (0.082) (0.075)
-0.008 0.056 0.051 0.226***
Ageb059
(0.062) (0.062) (0.081) (0.073)
Unemployment 0.238*** 0.081** 0.102** 0.135***
experience (0.031) (0.034) (0.042) (0.040)
-0.008 0.008 -0.008 -0.053
College
(0.041) (0.044) (0.053) (0.052)
-0.002 -0.003 0.002 0.006**
Years of experience
(0.002) (0.002) (0.003) (0.003)
0.008 0.094** 0.137*** 0.132***
Service industries
(0.032) (0.037) (0.044) (0.042)
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Table 3. Continued

Q)] 2 3) ()
Hour Wage
Unemployment Furloughed reduction reduction
0.017 -0.074 -0.119 -0.132
ICT industry
(0.078) (0.063) (0.107) (0.086)
=0.117*** 0.011 -0.092* -0.237***
Permanent
(0.038) (0.041) (0.050) (0.048)
0.086* 0.062 0.175%** 0.033
Temporary
(0.048) (0.046) (0.054) (0.053)
Observations 572 572 572 572
R-squared 0.172 0.085 0.119 0.156
region fixed effects Y Y Y Y

Table 4. Computer use intensity and employment stability

m @ (3) ) @ ©)

Panel A. Unemployment Panel B. Furloughed

-0.029 -0.025 -0.030 -0.061 -0.055 -0.060

Male
(0.038) (0.038) (0.039) (0.040) (0.040) (0.040)
A 0.005 0.005 0.005 0.020 0.022 0.020

e
9 (0.015) (0.015) (0.015) (0.016) (0.016) (0.016)
-0.000 -0.000 -0.000 -0.000 -0.000 -0.000

Age*Age
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Unempolyment 0.257*** | (0.268*** | (.259%** 0.075** 0.073* 0.076**
experience (0.034) (0.035) (0.035) (0.038) (0.039) (0.039)
; | -0.046 -0.040 -0.027 -0.024
computer_work_low
puter-wore 0.044) (0.045) | (0.050) 0.051)
‘ « hiah -0.092** -0.096** | -0.126*** —0.123***
computer_work_hi
puter- -9 (0.039) (0.040) (0.042) (0.045)
-0.030 -0.030 -0.026 -0.031
computer_nonwork_low
(0.040) (0.041) (0.046) (0.047)
) < hih -0.017 -0.001 -0.053 -0.031
computer_nonwork_hi
pter -9 (0.043) (0.043) (0.046) (0.047)
Observations 505 505 505 505 505 505
R-squared 0.221 0.213 0.222 0.152 0.142 0.154
Panel C. Hour reduction Panel D. Wage reduction

-0.062 -0.054 -0.060 -0.050 -0.044 -0.049

Male
(0.051) (0.051) (0.051) (0.048) (0.048) (0.048)
A 0.003 0.006 0.004 0.015 0.020 0.016

e
¢ (0.019) (0.019) (0.019) (0.018) (0.018) (0.018)
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Table 4. Continued

(1) V) 3 (1) v Q)
Panel C. Hour reduction Panel D. Wage reduction
Ace*Ade -0.000 -0.000 -0.000 -0.000 -0.000 -0.000
9o (0.000) | (0.000) | (0.000) | (0.000) | (©.0000 | (0.000)
Unempolyment 0.118** 0.114** 0.117** 0.189*** | (0.182*** | (0.191***
experience (0.048) (0.049) (0.048) (0.045) (0.046) (0.045)
; C -0.018 -0.020 0.061 0.066
computer_work_low
puter- - (0.060) (0.061) (0.058) (0.059)
X & high -0.132** -0.118** | -0.183*** —0.175***
computer_work_hi
puter_work_ig (0.058) 0.059) | (0.053) (0.054)
-0.020 -0.026 -0.036 -0.059
computer_nonwork_low
(0.055) (0.056) (0.054) (0.053)
¢ v high -0.098* -0.076 -0.109** -0.070
computer_nonwork_hi
putel- -9 (0.056) (0.057) (0.055) (0.056)
Observations 505 505 505 505 505 505
R-squared 0.132 0.128 0.135 0.197 0.177 0.200
skill fixed effects Y Y Y Y Y Y
industry fixed effects Y Y Y Y Y Y
region fixed effects Y Y Y Y Y Y
Table 5. Mobile use intensity and employment stability
(M 2 3 (1 vl 3
Panel A. Unemployment Panel B. Furloughed
-0.029 -0.030 -0.035 -0.056 -0.063 -0.064
Male
(0.038) (0.038) (0.038) (0.040) (0.040) (0.040)
A 0.004 0.002 0.002 0.021 0.018 0.018
e
9 (0.015) (0.015) (0.015) (0.016) (0.016) (0.016)
-0.000 -0.000 -0.000 -0.000 -0.000 -0.000
Age*Age
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Unempolyment 0.244*** | 0.257*** | (.244*** 0.070* 0.070* 0.067*
experience (0.034) (0.034) (0.034) (0.038) (0.039) (0.039)
) -0.136*** —0.142%** -0.032 -0.037
mobile_work_low
(0.039) (0.039) (0.045) (0.045)
) ) —0.129*** -0.113** -0.051 -0.033
mobile_work_high
(0.044) (0.046) (0.046) (0.047)
. -0.004 -0.014 0.032 0.029
mobile_nonwork_low
(0.048) (0.047) (0.050) (0.050)
. ) -0.085* -0.081* -0.065 -0.063
mobile_nonwork_high
(0.045) (0.046) (0.050) (0.052)
Observations 505 505 505 505 505 505
R-squared 0.237 0.218 0.242 0.141 0.144 0.145
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Table 5. Continued

(1 2 3 (1 vl 3
Panel C. Hour reduction Panel D. Wage reduction
-0.061 -0.078 -0.088* -0.047 -0.063 -0.063
Male
(0.051) (0.051) (0.051) (0.048) (0.049) (0.049)
A 0.006 -0.003 -0.003 0.018 0.013 0.013
e
¢ (0.019) (0.018) (0.018) (0.018) (0.018) (0.018)
-0.000 0.000 0.000 -0.000 -0.000 -0.000
Age*Age
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Unempolyment 0.112** 0.103** 0.097** 0.177*** | 0.174*** | 0.169%**
experience (0.049) (0.048) (0.048) (0.046) (0.046) (0.047)
bl | -0.039 -0.049 -0.061 -0.068
mobile_work_low
T (0.056) (0.055) (0.056) (0.056)
) . 0.031 0.085 -0.118** -0.086
mobile_work_high
(0.058) (0.060) (0.055) (0.056)
. 0.149** 0.1671%** 0.092 0.083
mobile_nonwork_low
(0.061) (0.061) (0.059) (0.060)
bil v high -0.097 -0.135** -0.102* -0.090
mobile_nonwork_hi
- -9 (0.062) (0.064) (0.061) (0.062)
Observations 505 505 505 505 505 505
R-squared 0.124 0.141 0.149 0.178 0.182 0.187
skill fixed effects Y Y Y Y Y Y
industry fixed effects Y Y Y Y Y Y
region fixed effects Y Y Y Y Y Y

Table 6. Internet use intensity and employment stability

(1) 2 3) (1) v (©)
Panel A. Unemployment Panel B. Furloughed
-0.027 -0.028 -0.030 -0.057 -0.058 -0.059
Male
(0.038) (0.038) (0.038) (0.040) (0.040) (0.040)
A 0.005 0.004 0.004 0.020 0.020 0.020
e
o (0.015) (0.015) (0.015) (0.016) (0.016) (0.016)
-0.000 -0.000 -0.000 -0.000 -0.000 -0.000
Age*Age

(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Unempolyment 0.255%** 0.259*** | 0.257*** 0.072* 0.079** 0.077**
experience (0.034) (0.034) (0.034) (0.038) (0.039) (0.039)
. -0.049 -0.054 -0.026 -0.027

internet_work_low
(0.044) (0.044) (0.051) (0.052)
. . -0.060 -0.049 -0.077* -0.071

internet_work_high
(0.040) (0.041) (0.044) (0.044)
. 0.011 0.010 -0.035 -0.043

internet_nonwork_low

(0.045) (0.045) (0.049) (0.050)
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Table 6. Continued

(1) v 3 (1) v 3)
Panel A. Unemployment Panel B. Furloughed
. . -0.048 -0.044 -0.075 -0.062
internet_nonwork_high
(0.046) (0.047) (0.047) (0.047)
Observations 505 505 505 505 505 505
R-squared 0.217 0.215 0.219 0.145 0.144 0.148
Panel C. Hour reduction Panel D. Wage reduction
Mal -0.058 -0.062 -0.061 -0.046 -0.051 -0.046
ale
(0.051) (0.051) (0.051) (0.048) (0.049) (0.049)
A 0.003 0.003 0.002 0.015 0.017 0.015
e
9 (0.019) (0.019) (0.019) (0.018) (0.018) (0.018)
-0.000 -0.000 -0.000 -0.000 -0.000 -0.000
Age*Age
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
Unempolyment 0.115** 0.118** 0.117** 0.184*** 0.187*** 0.187***
experience (0.048) (0.049) (0.048) (0.045) (0.046) (0.046)
. -0.002 -0.006 0.042 0.040
internet_work_low
(0.060) (0.061) (0.059) (0.060)
. . -0.100* -0.091 -0.153*** -0.153***
internet_work_high
(0.056) (0.057) (0.052) (0.054)
. 0.018 0.005 0.064 0.036
internet_nonwork_low
(0.060) (0.061) (0.059) (0.059)
. . -0.059 -0.040 -0.014 0.024
internet_nonwork_high
(0.060) (0.061) (0.058) (0.059)
Observations 505 505 505 505 505 505
R-squared 0.128 0.124 0.129 0.189 0.172 0.189
skill fixed effects Y Y Y Y Y Y
industry fixed effects Y Y Y Y Y Y
region fixed effects Y Y Y Y Y Y

32 Does digitalization help employment stability during the COVID-19 pandemic?: Evidence from Korean survey data



VI. Workers’ ICT Use and Impacts of COVID-19

This section presents the estimation results for the role of workers’ ICT use in
mitigating the negative impacts of the pandemic on their labor market outcomes. We
first discuss the results about how much workers’ ICT use intensity contributes to
mitigating their negative labor market outcomes in the eatly stage of the pandemic.
Then, we show the results about how workers’ ICT skill and various internet

activities help to improve their labor market outcomes.

6.1.ICT Use Intensity

Table 4-6 shows the estimation results on the effects of workers’ computer use
intensity, mobile use intensity, internet use intensity on their labor market outcomes,
respectively. Both computer and mobile use intensities are related to how many hours
workers spend in using ICT devices or ICT capital, while internet use intensity is
related to how many hours workers spend in doing various activities via the internet.
We present the estimations results for the role of each of these three measures in
improving workers’ labor market outcomes, separately, due to the following two
reasons. First, none of these three measures can completely replace the functions of
the other variables for workers’ ICT use intensity. Second, empirical studies have not
yet provided evidence about which of those measures best represents workers” ICT
use intensity.

We begin with the estimation results for workers” computer use intensity in Table
4 and find that workers in the group with high computer usage hours are more likely
to maintain their labor market status in the early stage of the coronavirus pandemic,
while controlling for workers’ skill specific, region specific, and industry specific fixed
effects. We also find that for those workers with high computer usage hours, the
labor market effects of computer use intensity for work are statistically stronger than

those for non-work activities.
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Specifically, the estimates for the dummy variable of “computer_work_high” are
negative and statistically significant for all cases. For example, the unemployment of
workers in the group with high computer usage hours for work is 9.2 percentage
points less than in the other group as presented in column (3) in panel A. The fraction
of workers being furloughed in the former group is 12.6 percentage points less than
in the other group [column (3) in panel BJ. The fraction of workers dealing with
reduction in their working hours in the former group is 13.2 percentage points less
than in the latter group [column (3) in panel C] and the fraction of workers accepting
wage cuts in the former group is 18.3 percentage points less than in the other group
[column (3) in panel D]. On the other hand, the estimates for “computer_work_low”
are not statistically significant in all cases, although their sign is negative in most cases
and the estimates are close to zero in some cases. These results confirm the nonlinear
effects of computer usage hours for work and suggest that workers spending high
fraction of their working hours in using computers have higher probability of
maintaining their labor market status in the early stage of the pandemic than other
workers. This interpretation is reasonable in the sense that workers in the former
group are likely to perform their tasks from home and to depend less on face-to-face
interactions with their customers and colleagues.

Regarding the effects of computer usage hours for non-work activities, the
estimates for the dummy variable of “computer_nonwork_high” are negative for all
cases but statistically insignificant for most cases. There are two exceptions: the
fraction of workers dealing with reduction in their working hours in the group with
high computer usage hours for nonwork activities is 9.8 percentage points less than
in the other group [column (2) in panel CJ. Further, the fraction of workers accepting
wage cuts in the former group is 10.9 percentage points less than in the latter group
[column (2) in panel D]. However, even these estimates are not statistically significant
when the dummy variables of computer usage hours for both work and non-work
are included together in specification (2) [column (3) in panel C and D]. These results
indicate that computer usage hours for nonwork activities may not significantly

contribute to improving workers’ digital skills and thus maintaining their
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employment stability. These results further suggest that the distinction of computer
usage hours between work and nonwork activities is important to identify its their
impacts on labor market outcomes.

We now discuss the estimation results for workers’ mobile use intensity in Table
5 and internet use intensity in Table 6. We find that the estimates for
“mobile_work_high” and “internet_work_high” are negative in almost all cases but
are not statistically significant in several cases. These results suggest that for workers
spending high fraction of hours in using ICT devices and internet at work, computer
use intensity has statistically stronger impacts on improving labor market outcomes
than do both mobile use intensity and internet use intensity.

The estimates for “mobile_nonwork_high” are negative and statistically
significant in most cases, while the estimates for “internet_nonwork_high” are not
statistically significant in all cases. For example, the fraction of workers dealing with
reduction in their working hours in the group with high mobile usage hours for
nonwork is 13.5 percentage points less than in the other group [column (3) in panel
C in Table 5]. These results suggest that for workers spending high fraction of hours
in using ICT devices and internet for nonwork activities, both computer use intensity
and mobile use intensity have statistically stronger impacts on improving labor
market outcomes than does internet use intensity.

In short, the effects of workers’ ICT use on their labor market outcomes atre
nonlinear and different across various measures. The results on the role of ICT use
intensity using individual level data in this study are distinguished from the previous
studies using aggregate (country) level data. That is, previous studies using country-
level aggregate data in general found similar economic impacts of computer use,
mobile use, and internet use intensity, while workers’ computer use intensity has
strongest effects on maintaining their labor market outcomes stable in our study.> In
addition, previous studies using country-level data found strong linear effects of ICT

use on economic growth and employment at the aggregate (country) level, while our

5 See, for example, Oliner and Sichel (1994), Brynjolfsson and Hitt (2000), van Reenen et a/. (2007), and Kolko (2012).
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study shows that the effects of ICT use intensity are likely to be nonlinear at the

individual worker level.

Table 7. ICT skill and employment stability

)

@

(©)

@

Unemployment | Furloughed | Hours reduction | Wage cut
Mal -0.021 -0.052 -0.054 -0.040
ale
(0.038) (0.040) (0.051) (0.048)
A 0.005 0.020 0.004 0.017
e
¢ 0.015) 0.016) 0.018) 0.018)
-0.000 -0.000 -0.000 -0.000
Age*Age
(0.000) (0.000) (0.000) (0.000)
experience (0.034) (0.038) (0.048) (0.045)
-0.085 -0.064 -0.096 -0.172**
High ICT skill
(0.061) (0.064) (0.082) (0.080)
-0.034 0.044 -0.006 0.003
Low ICT skill
(0.063) (0.068) (0.081) (0.080)
Observations 505 505 505 505
R-squared 0.217 0.151 0.129 0.194
skill fixed effects Y Y Y Y
industry fixed effects Y Y Y Y
region fixed effects Y Y Y Y

6.2. ICT Skills

We now discuss the estimation results for the impacts of workers’” ICT skills on

their labor market outcomes in the eatly stage of the pandemic reported in Table 7.

Overall, we find that workers in the group with high ICT skills tend to reduce the

probabilities of resulting in bad labor market outcomes, although statistical

significance is somewhat weak. That is, the estimates for high ICT skills are negative

for all cases but statistically significant only for the case of wage cuts. For example,
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workers with high ICT skills have 17.2 percentage points lower probabilities of
accepting wage cuts than the other workers. On the other hand, the estimates for
low ICT skills are close to zero and not statistically significant. These results appear
to be inconsistent with those about ICT use intensity. However, these results do not
mean that ICT skills do not much contribute to improving workers’ labor market
outcomes. Rather, they suggest that the ICT skill variables used in this study are not
effective to discriminate workers” skill differences. In fact, all the survey questions
regarding ICT skills in our study focus on basic or middle levels of ICT skills and do
not cover high level of ICT skills such as software and hardware related skills, artificial
intelligence, robotics, etc. Consequently, the variation of ICT skill level measured in

our study is low and may not capture workers’ ICT skill differences effectively.

6.3. Internet Activities

Table 8 shows the estimation results about the impacts of workers’ various
activities via the internet on their labor market outcomes in the early stage of the
pandemic. Overall, we find that workers who engage in less variety of activities via
the Internet tend to have higher probabilities of being unemployed, furloughed,
dealing with reductions in labor hours, and accepting wage cuts, respectively. That is,
the estimates for the dummy variable for low vatiety of internet activities are positive
for all cases and statistically significant for the cases of being furloughed and
accepting wage cuts. For example, workers with low variety of internet activities have
14.1 percentage points higher probabilities of being furloughed than the other
workers. On the other hand, the estimates for the dummy variable for high variety

of internet activities are close to zeto and not statistically significant.
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Table 8. Various internet activities and employment stability

(1 @ (©) M
Unemployment Furloughed Hours reduction Wage cut
Mal -0.026 -0.054 -0.058 -0.046
ale
(0.038) (0.040) (0.051) (0.048)
A 0.004 0.020 0.003 0.016
e
g (0.015) (0.016) (0.018) (0.018)
-0.000 -0.000 -0.000 -0.000
Age*Age
(0.000) (0.000) (0.000) (0.000)
Unempolyment 0.257*** 0.068* 0.113** 0.176***
experience (0.034) (0.038) (0.048) (0.045)
-0.043 0.003 -0.041 -0.038
High internet activities
(0.064) (0.066) (0.104) (0.091)
0.031 0.141** 0.094 0.174**
Low internet activities
(0.061) (0.061) (0.097) (0.086)
Observations 505 505 505 505

R-squared 0.217 0.160 0.134 0.200

skill fixed effects Y Y Y Y

industry fixed effects Y Y Y Y

region fixed effects Y Y Y Y
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VII. Policy Implications and Concluding Remarks

This paper investigates if workers’ ICT use intensity and digital skill help to
improve their labor market outcomes in the early stage of the COVID 19 pandemic
using real-time survey data produced in Korea. Based on empirical evidence of the
Korean case, we now draw several policy implications to APEC economies.

First, our empirical results imply that the impacts of the pandemic are different
across soclo-economic characteristics and industries: We find that vulnerable groups
are more severely affected. Specifically, temporary workers, workers in service or
construction industries, and workers who had experienced unemployment before the
pandemic are more likely to be unemployed, be furloughed, work less hours, and
have earnings reduced in the early stage of the pandemic. Considering that these
groups do not have sufficient savings and wealth to mitigate its impacts, the
coronavirus pandemic would make inequality in our society further severe. Our
results imply that one of the priorities of government policies related to the
coronavirus pandemic is to identify vulnerable groups precisely and help them to
recover their damages and to return their daily lives as soon as possible.
Unfortunately, the coronavirus pandemic has not been ended yet and traditional
economic activities over the APEC economies have been still restricted due to the
persistent and widespread outbreak of the coronavirus. Therefore, in contrast to
implementing policies against previous disasters, governments in the APEC
economies should take into account additionally the following two questions: (1) how
long their policies aiming at helping those vulnerable groups can continue; (2) who
has been negatively affected by the pandemic shock. One way to “how to help them”
in the course of recovery can be related to our results on workers’ ICT use intensity.

Second, we follow a multidimensional approach for measuring workers’” ICT use
intensity and construct several variables for our empirical analysis using weekly
computer, mobile, and internet usage hours, respectively. We also distinguish the use
of ICT devices and internet between work and nonwork activities: ICT use intensity

for work reflects workers’ job characteristics, while ICT use intensity for nonwork
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activities reflects workers’ preference. We find that workers with high ICT use
intensity tend to mitigate the adverse effects of the pandemic on their labor market
outcomes, while controlling for skill-fixed, industry-fixed, and region-fixed effects as
well as for individual characteristics. We further find that workers using computers
for a large fraction of their working hours can mitigate most effectively the negative
impacts of the pandemic. These results indicate that workers with high ICT (in
particular, computer) use intensity for work are capable of doing their work remotely
and can keep their employment status stable more likely. Our results further imply
that government policies for human capital development as well as for vocational
education and training should aim at not only building ICT infrastructure but also
encouraging ICT use by providing equitable access to ICT infrastructures and equal
opportunities in digital education. Considering the rapid increasing trends in remote
work and e-commerce that COVID-19 brought, the increase in workers” ICT use
will eventually help them to work from home as well as to enable occupational
mobility. This can be one of possible policy agendas that Korean government may
propose for policy cooperation with the APEC economies, given the persistent and
diverse impact of the COVID19 pandemic on households and firms in the
economies.

Third, digital transformation has been accelerated since the coronavirus
pandemic broke out. In the process of digital transformation, however, differences
in digital capabilities and adaptation rates can cause social and economic disparities.
This is because digital divide or inequality occurred in the rapid process of digital
transformation increases the risk of displacement of jobs that has employed many
workers particulatly in vulnerable groups. According to McKinsey Global Institute
(2021), a large fraction of workers might need to switch occupations due to rapid
increasing trends in remote work, e-commerce, and automation. Our empirical
findings also imply that workers with higher digital use intensity and digital skills are
more likely to retain employment in the economic crisis as they can flexibly substitute
for changes in production and sales methods caused by the pandemic, but workers

who are excluded from digital technology are more likely to lose work opportunities.
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Ironically, in the process of digital transformation accelerated in response to the
pandemic, the digital disparity between individuals in education and the labor market
can exacerbate income inequality and polarization, and may intensify social rifts and
conflicts. Therefore, it is important to systematically identify and help those who are
excluded or lagging behind in the digital transformation process. This will contribute
to developing inclusive policy proposals for policy cooperation with the APEC

economies.
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