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Abstract 
 
This research analyzed South Korean companies’ adoption of remote work during the COVID-19 
pandemic, by focusing on the dual labor market structure comprising of the primary (large 
corporations) and the secondary sectors (small and medium enterprises (SMEs)). Companies in the 
dual labor market were classified as per firm size. We used Statistics Korea’s August supplementary 
data from the Economically Active Population Survey, covering 2017–2020. This empirical study 
analyzed the factors affecting remote work in 2020, after the outbreak of the pandemic. The results 
showed that the probability of large corporations introducing remote work during the pandemic 
increased by a significantly larger margin than for small and medium-sized firms. This suggests that 
the polarization within the dual labor market structure between large corporations and SMEs also 
spilled over into companies’ adoption of remote work, which was initially introduced to prevent the 
spread of the pandemic. Additionally, the polarization in the use of digital technology is likely to 
persist even after the pandemic. Hence, based on our analysis of remote work adoption in the dual 
labor market, this study examined the system and factors of labor-management relations contributing 
toward such polarization and presented policy directions for the current labor market structure. 
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1. Introduction  
After the outbreak of the COVID-19 pandemic, businesses worldwide have increased the use of 
remote work to continue corporate activities during this period. Although the use of remote work is 
expected to continue even in the post-pandemic era, the extent of its adoption is likely to vary 
depending on the countries’ labor environment and the characteristics of its economic entities. This 
difference is likely to lead toward variations in the effects of remote work on the labor market [1].  
The pandemic has been present for more than a year now, producing the largest economic suspension 
the world has ever experienced in modern history. Each nation has had to face various challenges, 
such as the fear of infection from the virus, suspension of production in plants, interruption of business 
trips, travel, and accommodation services, as well as obstacles in providing essential services offline. 
Consequently, various national governments have developed and implemented both short and long-
term measures to cope with these issues.  
The lockdown, regarded as one of the most stringent measures to combat the spread of the virus, 
resulted in the halt of production and services. Consequently, remote work has emerged as a new 
mode of work in response to the suspension of production and services. In Denmark, Netherlands, and 
Sweden, approximately 30% of the workers relied on remote work before and after the pandemic-
induced lockdown [2]. Over half the workers in Netherlands and Denmark, and approximately 40% of 
the workers in Sweden worked from home [2]. In the United States, employees working from home 
more than doubled the number compared to the number in 2017 and 2018 [3]. Due to the rapid and 
global increase in remote work, in July 2020, the International Labor Organization(ILO) prepared and 
distributed a practical guide addressing the need for special legal protections and caution about various 
types of remote work, while noting that remote work has blurred the boundaries between paid work 
and the personal lives of the workers [4]. 
In South Korea (henceforth, simply Korea), although remote work had already been adopted before 
the pandemic, only 3% of the companies implemented it in 2016 [5]. A Ministry of Employment and 
Labor survey in 2019 regarding the intention of firms to introduce remote work showed that only 4% 
of the respondents intended to adopt remote work, indicating that the reluctance of Korean businesses 
to implement this policy [6]. However, remote work has emerged as a prominent temporary measure 
to maintain a certain level of production and services amidst setbacks and as a measure to prevent the 
spread of COVID-19 [7].  
In mid-February, due to the rapid increase in COVID-19 cases in Daegu, the Korean government 
implemented restrictions on local movement and promoted social distancing between the people in 
Daegu and its neighborhood. Nevertheless, the sudden adoption of the remote work system was ill-
equipped to sustainably tackle the economic crisis at home and abroad. Therefore, many businesses 
eventually began reverting to the offline mode of work [8]. However, with the resurgence of new cases, 
the government decided to reinstate remote work and started a social distancing campaign to prevent 
the spread of the infection [9]. Realizing that the pandemic would not end in the near future, Korean 
businesses have started building remote work infrastructure [10] for the future, thus relying on offline 
work when the pandemic slowed down and implementing remote work when the cases surged. Some 
scholars have argued that polarization, one of the major issues facing the Korean labor market, could 
be a likely cause affecting the adoption of remote work by firms during the COVID-19. Conversely, 
the companies’ use of remote work to overcome the impact of the pandemic is expected to further 
deepen the polarization of the labor market. Therefore, the impact of polarized labor market on remote 
work implemented during the pandemic needs to be analyzed for devising measures to address this 
issue. To this end, this research analyzed the use of remote work amidst the pandemic with a focus on 
the dual labor market structure, which is comprised of the primary sector (large corporations) and 
secondary sector (small and medium enterprises (SMEs)). 
Using the 2020 August supplementary report by the Economically Active Population Survey (EAPS), 
which was conducted after the outbreak of the pandemic, this study analyzed the variation in the rate 
of remote work adoption by firm size. It empirically examined how the use of remote work—adopted 
as a means of preventing the spread of the infection—has evolved depending on the size of the 
business. Based on the empirical analysis, this study identified the significant and urgent measures 
required to overcome the effects of the pandemic in a dual labor market structure. Moreover, as remote 
work is likely to continue in the post-pandemic era, this study sought to identify the factors of dual 
labor market structure that are likely to hinder the spread of remote work while presenting some 
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suggestions to address these factors. 
 
2. Literature on remote work during COVID-19 and the labor market polarization 
2.1 COVID-19 outbreak and deepening of the labor market polarization 
COVID-19 has severely and adversely affected countries’ economies, industries, and the daily lives of 
citizens. Although the pandemic’s impact on the labor market varied from country to country, it 
accelerated the polarization that existed even before its outbreak. Numerous recent studies have 
predicted the possibility that the pandemic may further intensify polarization in the local labor market. 
The OECD announced that COVID-19 would especially impact low-wage and unstable jobs, and 
workers from these types of jobs would be more seriously affected by the social distancing rule and 
lockdown measures in the service sectors such as restaurants and hotels [11]. Furthermore, the OECD 
maintained that due to the coronavirus, self-employed, temporary workers, and part-time laborers were 
significantly exposed to risk of unemployment and income loss, and that the lockdown measures taken 
by the European members of the OECD could adversely affect nearly 40% of the jobs in such 
vulnerable sectors [12]. 
The World Bank has also stressed the importance of support in hiring and maintaining the productivity 
of vulnerable, informal economy workers and small firms to cope with the negative effect of COVID-
19 [13]. Additionally, the ILO also highlighted the pandemic’s negative impact on SMEs, and small 
business owners, the self-employed, informal economy workers, temporary workers, and new types of 
workers working in the gig economy. COVID-19 is expected to further aggravate labor poverty and 
inequality because its negative effect is more damaging to small business owners and workers who 
were already vulnerable [14]. An IMF Working Paper also warned that the COVID-19 outbreak could 
deepen inequity in Asia, especially related to gender-based income inequality and economic imbalance 
between cities and rural areas [15]. 
Empirical studies reporting about the pandemic-induced polarization in the local labor market also 
presented similar predictions. A US-based study on the effect of COVID-19 on job markets argued 
that the reduction in hiring due to the pandemic was the most prominent in low-income communities 
and areas with a wide income gap. The study also found that a fall in hiring was the most severe in 
industries with a high unionization rate and in local service sectors such as education, public health, 
retail, and construction [16].  
Some studies reported that the coronavirus pandemic particularly adversely affected the female 
workers. They found that in the United States, married women was more likely to have experienced 
reduced work hours or job loss due to COVID-19, suggesting its long-term effect on female 
employment and the deepening of gender inequality [17]. In addition, other studies found that whereas 
cyclical economic downturns had a more significant impact on male jobs, social distancing rules 
amidst COVID-19 had greater impact on the employment of female workers than males [18]. 

 
2.2 Working from home amidst COVID-19 pandemic and labor market polarization  
Working from home is necessary for reducing economic loss while maintaining economic activity 
during the pandemic, and can also potentially improve other social and economic indicators such as 
productivity, employee welfare, and reduce local income inequality [19]. In most countries, work from 
home has been largely induced by the coronavirus pandemic. Nevertheless, although the OECD has 
cited the advantages of working from home as a response to the pandemic, in reality, its use has been 
confined to only a limited number of workers. In fact, in the UK and Europe, prior to COVID-19, 
remote work was only allowed to high-paying employees such as managers, professionals, public 
administrators, and other senior business staff [20]. In contrast, after the pandemic, low-income 
workers are more likely to lose their jobs because they are ill prepared for remote work and are 
pessimistic about continuing earning income through remote work, whereas people in high-income 
positions are 50% more likely to work remotely [21]. Furthermore, the COVID-19 crisis is prompting 
employers to extend remote working opportunities where possible, leading to greater investment in 
remote work infrastructures, which could bring some long-term benefits. However, these measures 
would not help frontline workers who cannot work remotely and are more exposed to infection [22]. 
An International Monetary Fund Working Paper reported that after the COVID-19 outbreak, hiring 
was most severely hit in sectors where remote work is not possible, such as service sector jobs in 
hospitality and tourism industries. In addition, workers from industries where remote work is not 
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affordable are more likely to earn lesser average income than those in other industries. Thus, overall, 
the pandemic would exacerbate income inequality in sectors where remote work is not possible [23]. 
Empirical studies have found that the COVID-19 pandemic will further deteriorate the labor market 
inequality between workers who can work remotely and those who cannot. Studies that analyzed the 
practice of remote work in the UK, the US, and Germany after the pandemic found that in all three 
countries, workers who can work from home during the pandemic are far less likely to lose their jobs, 
whereas workers exposed to the risk of infection are more likely to become unemployed. Moreover, in 
the United States and the UK, workers who work remotely for fewer hours are more likely to 
experience a decrease in income [24].  
In Germany, a study that assessed employment inequality during the lockdown from the first wave of 
the pandemic found that while low-income workers seriously suffered from unemployment, 
employees with superior qualifications could afford to work remotely. Employees who continue to 
work from home are much less concerned about their job security than those who cannot their change 
work hours or workplaces. Additionally the infection risk only increased for individuals who began 
working on-site after being laid-off [25]. In addition, some researchers analyzed the impact of 
increased remote work opportunities on the labor market in Italy during the pandemic, which has the 
lowest rate of remote work among the European countries. They found that the rise of remote work 
benefited males, the elderly, and workers with good education and high income, which could most 
likely reinforce wage inequality that had existed prior to the pandemic [26]. 
The probability of safe working environments through measures such as remote work stems from two 
factors. The first factor is technology intensity. The second factor is the work conditions before the 
pandemic. For instance, those who earned high income prior to the pandemic and could afford to work 
even during lockdowns are more likely to work safely at home. Hence, remote work indicates the 
possibility of an increase in income polarization [27].  
Working from home during the pandemic is slated to help maintain economic activities, reduce 
economic loss, as well as potentially boost or improve social and economic indicators such as 
productivity and employee welfare, while reducing local inequality. Developing countries that have an 
inadequate digital infrastructure must focus on introducing or modifying policies, laws, and 
regulations in many sectors to reap the benefits of remote work, including digitalization and other 
related practices [28]. 
 
3. The impact of Korea’s dual labor market structure on remote work during COVID-19 
3.1 Trend of COVID-19 spread in Korea 
Figure 1 shows the spread of COVID-19 cases in Korea. The X axis represents the timeline from 
January 20, 2020, when the first COVID-19 case occurred in the country, to February 2020. The Y 
axis on the left indicates daily cases, while the y axis on the right refers to the cumulative cases. The 
solid line shows the number of cases per day, and the dashed line indicates the cumulative number of 
cases. Figure 1 confirms that Korea had three massive outbreaks during this period. 
The first wave happened in February and March 2020, which spread due to large-scale religious 
gatherings in Daegu and Gyeongbuk areas, attended by coronavirus-infected individuals who had 
earlier visited China. During the first wave, people’s fear of coronavirus infection was at its peak; 
therefore the Korean government took strong measures such as a ban on movement between regions, 
social distancing, and remote work to nip the rapid spread of the contagion. Owing to these efforts, by 
April 2020, cases dropped sharply, and Korea’s efforts to contain the pandemic received praise from 
around the world. 
The second wave occurred after a rally in downtown Seoul held around the National Liberation Day 
on August 15, 2020. Seoul and metropolitan areas surrounding the capital city had the highest spike in 
cases. Consequently, the government took a stern measure by banning the meeting of five or more 
persons in the Seoul metropolitan area and reducing the service hours of restaurants and supermarkets. 
The third wave of the pandemic began due to the sharp rise in cases in November 2020. The daily 
cases surpassed the record number of 1,200, and the accelerating infection rate revived the citizens’ 
fear of infection. By February 2021, the cases had dropped to around 400, easing an upward trend; 
however, because the daily cases have failed to fall further, the country still is likely to experience a 
fourth wave of COVID-19 cases. 
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Figure 1. Status of COVID-19 cases in Korea 

 
 
3.2 Impact of dual labor market structure on labor market polarization in Korea 
The Labor market polarization in Korea was already present prior to the coronavirus pandemic. In 
general, Korea’s labor market polarization is synonymous with its dual labor market structure [29], 
which is comprised of the primary sector, including large corporations and regular employees with 
labor unions, and the secondary sector representing SMEs and non-regular workers without the union 
support.  
Table 1 shows the number of workers, average monthly wages, and their work years in the primary 
and secondary sectors of labor market. As of 2018, the primary sector and secondary sector 
represented 7.2% (1,452,000) and 27.4% (5,489,000) of the total wage earners in Korea, and both 
sectors had a significant gap in their working conditions. The average monthly income of workers in 
the primary sector was 2.79 times that of the secondary sector workers. The primary sector workers 
worked six times the number of years worked by the secondary sector workers. The large wage gap 
between the two sectors can be attributed to difference in earnings to the pay-out between large 
corporations and SMEs, and the differences in their wage practices. That is, in Korea, large businesses 
increase employees’ wages in proportion to the number of years worked, following a seniority-based 
wage system. 
 

Table 1 Dual labor market structure of Korea  

Category  

Primary labor market 

(large corporations; unionized 
workers; regular position) 

Secondary labor market 

(SMEs; non-unionized workers; non-
regular positions) 

Share of total number of salaried 

workers (%) 
7.2 27.4 

Number of workers 1,452,000 5,489,000 

Average monthly wage KRW 4,240,000 KRW 1,520,000 

Number of years worked 13.7 2.3 

* Source: revised excerpts of data from the Korea Labor Institute (2019; p. 24) 
* Original source: Statistics Korea, August supplementary survey of Economically Active Population Survey in August 2020 
 
In Korea, educated male workers are likely to occupy the primary sector [30]. Regular positions 
mostly involve white-collar jobs employing disproportionate number of male workers with a 
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Bachelor’s degree. Additionally, the primary sector offers a highly automated and digitalized working 
environment. Hence, the workers in the primary sector can easily adapt to remote work during the 
pandemic. Moreover, 62.9% of the large companies in the primary sector have labor unions; therefore, 
workers in the primary sector are free from the risk of losing jobs and hardly experience significant 
variation in wages and salaries [31].  
Meanwhile, the secondary sector comprises of non-regular workers in SMEs, of which only 10% are 
unionized. That is, companies in the secondary sector have fewer earnings to pay for wages and 
because their employees are not unionized, they are less likely to protect their employees’ jobs or 
build the infrastructure required to achieve digitalization. 
 
3.3 Polarization in the use of remote work among Korean firms 
In Korea, remote work saw a sharp increase as a temporary measure in several companies to maintain 
business activities that were suspended due to COVID-19. However, the use of remote work in Korea 
is highly limited by its dual labor market structure, which further intensified during the coronavirus 
pandemic, showing that dual labor market structure and remote work influence each other reciprocally. 
Remote work is mostly prevalent among large corporations [32], whereas nearly half the SME 
employees reported to work on-site amidst the polarization between the two types of companies[33]. 
In addition, public institutions reported double the rate of remote work use compared to SMEs [34]. 
Most of the workers in the secondary labor market are least likely to have an option to work remotely. 
Additionally, companies in the secondary labor market have insufficient financial resources to pay out 
employees’ wages compared to those in the primary sector, and thus cannot afford to continue paying 
wages to employees working from home. Consequently, due to its inability to offer remote work 
opportunities, workers in the secondary sector have a higher chance of unemployment during the 
pandemic than the primary sector.  
 
4. Empirical analysis  
4.1 Data  
To analyze the characteristics of Korean workers who worked from home before and after the 
outbreak of the pandemic, we require pre- and post-outbreak remote work data. The August 
supplementary survey by the Economically Active Population Survey (EAPS) of Korea Statistics 
(https://mdis.kostat.go.kr/) provides us with such data. The EAPS focuses on the labor supply data 
collected through household visits each month, which is used as a base data to investigate the monthly 
employment and unemployment rates. In addition to the monthly EAPS, the August supplementary 
survey divides workers into salaried and non-salaried workers depending on the respondents’ labor 
type, and collects additional information about labor quality through data on labor contracts, labor 
hours, and employment insurance by labor type. Thus, since 2001, the EAPS August supplementary 
survey has been providing detailed information on approximately 35,000 households by economic 
activity and labor type, as of August. This survey also offers data on the use of flexible work 
arrangements by salaried workers, including remote work. Thus, it is useful to analyze the trends and 
characteristics of employees working remotely before and after the outbreak of the pandemic.  
This study analyzed the characteristics of the workers who worked remotely before and after the 
outbreak of the coronavirus pandemic and measured the effect of the dual labor market structure on 
remote work. This study considered employees who reported receiving flexible work opportunities 
from their employers a week before the survey, and identified the use of remote work as respondents 
(samples) answering “work from home” or “remote work” in response to the question “Which type of 
flexible work do you employ?”. The samples did not include salaried workers who are engaged in 
agriculture, forestry, and fishery; those engaged in domestic activities; and instances of self-
consumption and production activities that are not classified into any specific category. In addition, to 
compare the pre- and post-outbreak data, the analysis period covered every August from 2017 to 2020, 
where August 2020 belongs to the period after the coronavirus outbreak. Among the samples 
satisfying these conditions, we eliminated those containing missing values in the explanatory variables 
and finally included 100,136 samples in our analysis. 
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4.2 Basic statistical analysis  
Figure 2 shows the proportion of salaried workers who worked remotely out of the total number of 
salaried workers, based on the EAPS August supplementary survey. The share of remote workers 
steadily surged from 0.30% in 2017 to 0.40% in 2018, and 0.47% in 2019. In 2020, after the outbreak 
of COVID-19 pandemic, the share of workers attending companies that implemented remote work 
soared by five times to 2.49% from 2019. 
 
Figure 2 Share of salaried workers working in companies that introduced remote work 
(share) 

 
 
Table 3 presents the annual statistics of salaried workers working for companies that implemented 
remote work. Specifically, it shows that among the salaried workers employed in companies with the 
remote work option, the share workers residing in dong (urban areas) exceeded that of salaried 
workers living in eup/myeon (regions). In 2020, regardless of the region, the share of salaried workers 
attending companies with remote work rose sharply; however, the share of 2020 relative to 2019 
surged by about six times in dong (urban) areas, far outranking the increase in eup/myeon areas. There 
was no significant difference between male and female workers working in companies with the remote 
work option. Additionally, the higher the education level, the higher the share of workers with 
companies allowing remote work. In particular, the share of workers with a Master’s degree in remote-
based roles rose to 6.9% in 2020. Meanwhile, on an average, during the survey period, only 0.5% of 
the workers who graduated from a technical college or lower were employed by companies that 
offered a remote work option. However, irrespective of the education levels, the share of workers with 
remote-based jobs rose by seven times during 2019 to 2020, showing the most prominent increase for 
all educational levels. In 2017, the share of employees working remotely did not vary significantly 
with marital status: unmarried persons 0.1%, married persons 0.3%, and the divorced/widowed 0.2%; 
however, in 2020, the share of both married and unmarried persons rose to 2.2% while that of 
divorced/widowed workers climbed to 0.5%, representing a substantial change. 
Regarding job characteristics, managers constituted the most significant figure (1.7%), followed by 
clerical workers (1.3%) and sales workers (0.9%). The share of managers who attended companies 
offering remote work has steadily risen since 2017. The share of clerical workers in 2018 and 2019 
showed a change from 0.4% and 0.6%, indicating less steady growth than the managers; however the 
ratio showed a six-fold increase from 2019 to 2020. In terms of industry type, the share of remote 
workers was higher in finance, insurance, real estate, public social service, personal service, and others. 
Sectors such as finance, insurance, real estate, transportation/communication, public social service, 
personal service, and others showed a sharp increase in the share of workers working remotely from 
2019 to 2020. An organization’s size was found to be positively related to the share of workers 
engaged in remote work. The share for companies with 1–4 employees was 0.2%, 5–29 employees 
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was 0.5%, 30–299 employees was 1.0%, and those with 300 plus employees was 1.9%. Large 
companies employing more than 300 workers saw the share of workers engaging in remote work 
soaring by ten times from 0.6% in 2019 to 6% in 2020. 
 
Table 3 Annual statistics on workers employed in companies offering remote work 

Main 
category 

Middle 
category 

Variables 2017 2018 2019 2020 Mean 

Personal 
characteristics

Region 
Dong 0.003 0.004 0.004 0.023 0.008 

Eup/myeon 0.001 0.001 0.002 0.008 0.003 

Gender 
Male 0.002 0.003 0.004 0.020 0.007 

Female 0.003 0.005 0.004 0.020 0.008 

Education 

High school or lower 0.001 0.001 0.001 0.004 0.002 

Technical college or lower 0.002 0.003 0.002 0.014 0.005 

University or lower 0.004 0.006 0.007 0.036 0.014 

Master’s degree or higher 0.006 0.012 0.012 0.069 0.025 

Marital 
status 

Unmarried 0.001 0.002 0.004 0.022 0.007 

Married 0.003 0.004 0.005 0.022 0.009 

Divorced /widowed 0.002 0.002 0.001 0.005 0.002 

Job 
characteristics

Occupation

Manager 0.004 0.007 0.010 0.045 0.017 

Clerical workers 0.004 0.006 0.006 0.038 0.013 

Service workers 0.000 0.001 0.001 0.003 0.001 

Sales workers 0.005 0.005 0.005 0.020 0.009 

Technicians 0.000 0.001 0.000 0.003 0.001 

Workers of simple labor 0.000 0.000 0.000 0.001 0.000 

Industry 

Manufacturing 0.001 0.002 0.004 0.012 0.004 

Construction, other 
manufacturing 

0.001 0.002 0.002 0.004 0.002 

Wholesale and retail, food, 
accommodation  

0.002 0.003 0.003 0.011 0.004 

Transport, communication 0.004 0.000 0.000 0.014 0.005 

Finance, insurance, real estate 0.005 0.004 0.004 0.035 0.012 

Public social and personal 
services 

0.001 0.004 0.004 0.033 0.010 

Education, healthcare, social 
service, arts 

0.002 0.004 0.003 0.020 0.008 

Others 0.005 0.007 0.009 0.041 0.015 

Number of 
employees 

1–4  0.001 0.001 0.002 0.003 0.002 

5–29  0.003 0.003 0.004 0.010 0.005 

30–299  0.002 0.005 0.005 0.029 0.010 

300 or more 0.004 0.006 0.006 0.060 0.019 

Total 0.002 0.003 0.004 0.020 0.007 

 
Figure 3 shows the trends for the share of salaried workers working in companies implementing 
remote work by firm size and year, based on data from Table 2. The X axis indicates the year, and the 
Y axis indicates the share of salaried workers working in companies with remote work opportunity. 
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The dotted line with a triangle marker indicates the share of salaried workers working in companies 
with 1–4 employees. The dashed line with a diamond marker represents firms with 5–29 employees, 
the dash-dotted line with an X marker indicates firms with 30–299 employees, and the solid line with a 
circle marker shows the share of workers attending large companies with over 300 employees. 
Regardless of the number of employees, we found that the share of workers working from home 
steadily rose from 2017 to 2020. Notably the share in 2020 climbed sharply in proportion to the firm 
size.  
 
Figure 3. Share of salaried workers employed in companies offering remote work 

 
 
4.3 Analysis methods 
This study used the linear probability model (LPM) to analyze the use of remote work among salaried 
workers. The LPM is used when the dependent variable is not continuous and discrete. Therefore, this 
paper used LPM to address problems of interaction effect in a non-linear model [35].  
The dependent variable, which is the focus of this study, is a binary variable indicating whether a 
company offers remote work. During the analysis period, salaried workers’ use of remote work is 
indicated as 1, and non-use of remote work is labeled as 0.  

𝑦௜௧ = ൜
1, 𝑖𝑓 𝑧௜௧ > 0
0, 𝑖𝑓 𝑧௜௧ ≤ 0

 

𝑤ℎ𝑒𝑟𝑒 𝑧௜௧ =  𝛽଴ + ෍ 𝛽௞𝑥௞௜௧ + 𝑢௜௧   (1)

௄

௞ୀଵ

 

In formula (1), the subscript i is an individual, and t is time. 𝑥௜௧ indicates the explanatory variables 
related to the personal characteristics and job characteristics of individuals i during t time. The 
explanatory variables included age, residence area, gender, education, marital status, position at 
workplace, occupation, number of employees (firm size), and the year dummy variable. 
In formula (1), 𝑧௜௧ represents the sum of a linear combination of the constant and explanatory 
variables and the error term. Considering 𝐸(𝑢௜௧) = 0 to provide an unbiased estimate, 𝐸(𝑦௜௧|𝑋௜௧), 
which is a conditional expectation of 𝑌௜௧ given 𝑋௜௧, is a conditional probability of 𝑖𝑋௜௧, 𝑦௜௧ = 1, 
expressed below as formula (2) [36]. 
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Furthermore, to determine the impact of the firm size on the use of remote work after the outbreak of 
COVID-19, the total number of employees and the year 2020 were added as interaction terms. In 
formula (3), the expected values were added to both sides of the regression equation to interpret 
interaction effect. 
 

𝐸[𝑦௜௧|𝑋௜௧] = Pr(𝑦௜௧ = 1|𝑋௜௧)

=  𝛽଴ + ෍ 𝛽௝ ∙ 1{𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒𝑠௜௧ = 𝑗} + ෍ 𝛽௞ ∙ 1{𝑡 = 𝑘}

ଶ଴ଶ଴

௞ୀଶ଴ଵ௝

+ ቌ෍ ෍ 𝛿௝௞ ∙ 1{𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑒𝑚𝑝𝑙𝑜𝑦𝑒𝑒௜௧ = 𝑗} × 1{𝑡 = 𝑘}

ଶ଴ଶ଴

௞ୀଶ଴ଵ௝

ቍ + 𝑋௜௧
ᇱ 𝛼 (3) 

 
In formula (3),  is the total number of employees of a firm where an individual i works. The total 
number of employees is a categorical variable with four groups: 1–4 persons (base), 5–29 persons, 30–
299 persons, and 300 persons or more.  is a categorical variable that divides the analysis period into 

four: 2017 (base), 2018, 2019, and 2020.  is a variable that represents the personal and job 
characteristics of an individual (i), which also represent the explanatory variables used in formula (2).  
 
4.4 Analysis results  
Table 4 presents the result of the analysis from considering “companies’ adoption of remote work for 
salaried workers” as the dependent variable. The results were derived by using the Linear Probability 
Model, which included the variables likely to affect the companies’ introduction of remote work. 
Results of Table 4 are similar to the results of the basic statistics in Table 3. Specifically, regarding the 
personal characteristics variables, employees with a Master’s degree are more likely to work for 
companies with remote work system by 1.09 percentage points. Meanwhile, regarding the variables 
related to marital status, divorced/widowed employees are less likely to work remotely than unmarried 
persons. The positive coefficients for divorced/widowed employees given in Table 4 may be explained 
by high correlation to age variable.  
Regarding job characteristics-related variables, the number of employees within a firm is particularly 
relevant. Employees in large companies with over 300 employees are 1.28 percentage points more 
likely to work remotely than employees working in small companies with 1–4 employees. For the year 
variable, salaried workers are increasingly more likely to work for companies offering remote work 
opportunities as the year approached 2020, compared with 2017. Additionally, the coefficient of the 
correlation was prominent in year 2019 and 2020 and the probability of workers engaged in remote 
work was higher by 1.78 percentage points in 2020 than in 2017.  
 
Table 4 Results of analysis of the dependent variable (whether companies offer remote work) 

    Status of introduction of remote work 

    Coef. 
Robust  

Std. Err. 

Personal 
characteristics 

Age Age -0.0001** 0.000 

Residence area 
Base: Cities (dong)   

Regions (eup/myeon) -0.0012** 0.001 

Gender 
Base: Male   

Female 0.0029*** 0.001 

Education 

Base: High school or lower   

Technical college -0.001 0.001 

University 0.0040*** 0.001 

Master’s degree or higher 0.0109*** 0.002 

Marital status Base: Unmarried   
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Married 0.0033*** 0.001 

Divorced/widowed 0.0027*** 0.001 

Job 
characteristics 

Employment 
status 

Base: Regular positions     

Temporary, day laborers -0.0021*** 0.001 

Occupation 

Base: Service workers   

Managers and professionals 0.0097*** 0.001 

Clerical workers 0.0061*** 0.001 

Sales workers 0.0054*** 0.001 

Technicians 0 0.001 

Workers engaged in simple labor -0.0012* 0.001 

Industry 

Base: Manufacturing   

Construction and other 
manufacturing 

0.0012 0.001 

Wholesale and retail trade, food, 
accommodation 

0.0034*** 0.001 

Transportation/communication 0.0026** 0.001 

Finance, insurance, real estate 0.0042*** 0.002 

Public social service, personal 
service 

0.0040*** 0.001 

Education, healthcare, social 
service, arts 

-0.0021** 0.001 

Others 0.0091*** 0.001 

Number of 
employees 

Base: 1–4 persons   

5–29 persons 0.0031*** 0.001 

30–299 persons 0.0070*** 0.001 

300 or more persons 0.0128*** 0.001 

Log (average wage of recent three months) 0.0020*** 0.001 

snumber of working hours -0.0001*** 0 

Year 
Year 

dummy 

Base: 2017     
2018 0.0008 0 

2019 0.0013** 0.001 

2020 0.0178*** 0.001 

Constant -0.0145*** -0.003 
Sample Size 100,136 
R-squared 0.019 

Note 1) statistically significant at significance level of *** 1%, ** 5%, * 10%. 
 
Table 5 lists the results of the analysis of whether the companies’ adoption of remote work was 
influenced by firm size after the outbreak of the pandemic. That is, by checking the interaction term 
between the number of employees in a firm and the COVID-19 period variable, we measured the 
variation in the probability of companies’ introduction of remote work after the COVID-19 depending 
on its number of employees. As in Table 4, our analysis considered the dependent variable as a 
dummy variable with value 1 if companies with salaried workers provide remote work opportunities, 
and value 0 if not. The explanatory variables of employees’ personal characteristics and job 
characteristics remained the same as in Table 4. We then measured the interaction effect of the number 
of employees in a firm and year variables using the year dummies. 
Our analysis found that, considering firms with 1–4 employees for the year 2017 as the base, in 2020, 
employees from companies with 5–29 employees were 0.56 percentage points more likely to work 
from home, and employees from companies with 30–299 employees were 2.51 percentage points more 
likely to work remotely compared to the base case. For companies with 300 employees, the probability 
of employees working from home in 2020 rose by 5.40 percentage points from the base case. Similar 
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to Table 4, Table 5 shows that workers attending companies with a size larger than 1–4 employees 
after the outbreak of COVID-19 are proportionately more likely to work from home. 
 
Table 5. Interaction term analysis using the number of employees in a firm and year variables 

    Status of introduction of remote work 

    Coef. 
Robust  

Std. Err. 

Job 
characteristics 

Status of 
employment 

Base: Regulated employees     

Temporary, day laborers -0.0016** 0.001 

Number of 
employees 

Base: 1–4   

5–29  0.0017** 0.001 

30–299  -0.0004 0.001 

300 or more -0.0016 0.001 

Period Year dummy 

Base: 2017    

2018 0.0001 0.001 

2019 0.0005 0.001 

2020 0.0015* 0.001 

Interaction 
term 

Number of 
employees  

X Year  

Base: 1-4 employees X 2017   

5–29 employees X 2018 -0.0003 0.001 

5–29 employees X 2019 0.0001 0.001 

5–29 employees X 2020 0.0056*** 0.001 

30–299 employees X 2018 0.0021* 0.001 

30–299 employees X 2019 0.0019 0.001 

30–299 employees X 2020 0.0251*** 0.002 

300 employees X 2018 0.0013 0.002 

300 employees X 2019 0.0008 0.002 

300 employees X 2020 0.0540*** 0.004 

Control 
variables 

Personal characteristics O 

Occupation O 

Industry O 
 Log (average wage in the past three months) -0.0016** -0.001 
 Actual hours of employment in a major job -0.0002*** 0 

Sample Size 100,136 
R-squared 0.026 

주1) statistically significant at significance level of *** 1%, ** 5%, * 10% 
 
5. Implications of increased use of remote work in Korea in the post-pandemic era 
5.1 Procedure of labor relation laws governing remote work in Korea  
As discussed earlier, the remote work system in Korea was introduced mostly as a temporary measure 
after the outbreak of the pandemic to stem the spread of the coronavirus, and was adopted without any 
adjustment process. This conclusion stems from the variation in the level of remote work depending 
on the fluctuations of COVID-19 caseloads in Korea. The decision to establish a remote work system 
is not expected to receive any opposition from the employees if it is implemented while keeping intact 
the current task assessment and remuneration schemes. 
However, the first challenge of allowing remote work is to devise methods to measures the remote 
workers’ work attitude and task performance. Because of the difficulties in controlling the employees’ 
work status on a real-time basis while they work from home, companies would need to modify their 
performance assessment and compensation system. This would hardly be supported by employees 
because unlike a temporary use of remote work during the pandemic, a long-term system would 
involve a strict assessment of employees working status and performance, as well as wage reduction.  
Introducing a remote work system in Korea involves two legal procedures. The first is to revise the 
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collective agreement between companies and employees. Whether employees agree to the introduction 
of remote work proposed by employers would be determined by collective bargaining. Trade unions 
and employers may decide whether to introduce remote work after an adjustment of the companies’ 
performance assessment and compensation system.  
The second procedure for introducing remote work involves an amendment to the employment rules. 
Employment rules are rules about working conditions unilaterally prescribed by employers to control 
the employees’ working conditions systematically and consistently. According to the current laws, the 
employment rules cannot breach the provisions of a collective agreement [37]; however, unless a 
collective agreement specifically bans the use of remote work, the employment rules can be revised to 
introduce remote work. Meanwhile, in case the amendment of the employment rules is favorable to the 
employees, obtaining the consent of the trade unions or the majority of the employees is not necessary. 
However, if the employment rules are amended in a way that disadvantages the interests of the 
workers, the amendment must obtain the consent of the trade union or the majority of workers [38]. 
For instance, if while establishing a remote work system the employers wish to impose a strict 
performance evaluation or wage adjustments that might deteriorate the current working conditions of 
the workers, the amendment would require the consent of the majority of workers.  
Furthermore, recently the Supreme Court of South Korea established a precedent that even after 
obtaining a majority consent, an amendment to the employment rule that puts workers at a 
disadvantage would have no effect for a certain worker unless a labor contract with the said individual 
worker is revised accordingly [39].This implies that even if the introduction of remote work was 
decided through the difficult process of amending the employment rules, the use of remote work 
cannot be finalized in case the amendment requires an additional procedure of revising the labor 
contract with individual workers. This suggests that the current legal environment makes it difficult to 
introduce remote work at workplaces.  
 
5.2 Rigidity in collective bargaining in the primary sector  
In Korea, the primary sector labor market saw an increase in the adoption of remote work after the 
outbreak of the COVID-19; however, depending on the fluctuation of caseloads, the use of remote 
work and the return to office-based work occurred without an adjustment in the working conditions. 
That is, due to the unique circumstances during the pandemic, companies implemented remote work 
without applying special procedures such as obtaining a majority consent of the workers. However, 
going forward, in the post-pandemic era, the continued use of remote work in the primary sector may 
not be easily accommodated by labor organizations if the existing performance assessment and 
remuneration schemes are modified.  
In Korea, a trade union representing two-thirds or more workers of a particular workplace, can sign a 
union shop clause that would allow the trade union to force an organization to meet its demands [40]. 
For example, trade unions of large companies who have signed the union shop provision can make all 
eligible employees to become members of the trade unions. Hence, the high prevalence of trade unions 
within large primary sector companies in Korea implies that companies cannot implement a remote 
work policy without a collective agreement that such a policy. Even when a collective agreement does 
not have a provision that prohibits the introduction of remote work, an amendment to the employment 
rules for the insertion of a remote work system requires the consent of the trade union or a majority 
votes of the workers. Therefore, with good cooperation between labor organizations and the 
management regarding corporate competitiveness and productivity is essential for the insertion of 
provisions on the use of remote work into collective agreement or employment rules. However, the 
negotiation culture between labor organizations and the management in Korea has not been 
cooperative, so much so that the national competitiveness in terms of the labor-management relations 
is a major source of concern. In fact, among 140 countries, Korea ranked 135th in 2016 and 2017, 124th 
in 2018, and 130th in 2019 in the World Economic Forum’s labor-management relations assessment 
[41].  
Nevertheless, remote work is likely to continue in the post-pandemic era in a way that benefits both 
employer and employees. Accordingly, companies that anticipate the use of remote work need to 
establish improved systems and conditions allowing employees to choose a remote work. This is 
because remote work requires companies to modify their existing business performance and 
compensation framework, which is currently suitable only for the existing mode of work. 
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5.3 Rigidity in revising unfavorable employment rules for secondary sector workers  
The secondary sector faced considerable obstacles for implementing remote work during the pandemic. 
SMEs with non-regular workers in the secondary sector reduced workforce instead of offering remote 
work opportunities due to a lack of financial resources to pay wages to the workers. While the primary 
sector driven by large corporations, responded to the pandemic by suspending hiring and reducing 
costs, the secondary sector mostly comprised of SMEs, had to lay off even their skilled workers [42]. 
However, after the pandemic even the SMEs would need to consider introducing remote work.  
In case the secondary sector intends introduce remote work, similar to the primary sector, the workers 
are unlikely to accept the policy easily if it involves modifications to the existing task performance 
evaluation and compensation methods. As the secondary sector pays workers a smaller compensation 
amount, it cannot afford to adjust performance assessment and remuneration schemes implementing 
remote work. Nevertheless, the use of remote work in the primary sector is likely to influence its 
adoption in the secondary sector.  
In Korea’s secondary labor market, only 12.3% of middle market enterprises with 122– 299 
employees and 2.7% of medium-sized companies with 30–99 employees have trade unions (National 
Economic Advisory Council, 2020). Moreover, most of the trade unions in the secondary sector are so 
small that they are poorly equipped to use their collective bargaining power to have their demand 
accepted through labor strikes and other means. Therefore, the secondary sector companies are more 
likely to consider introducing remote work through revision of the employment rules instead of 
collective bargaining. Even so, the introduction of remote work by amending the employment rules 
requires the consent of the majority of employees, which could pose a challenge. As mentioned earlier, 
even with the consent of the majority of the employees, if a concerned employee requires a revision of 
a labor contract, companies must make such a revision. Therefore, overall, the introduction of remote 
work in the secondary labor market in Korea is not easy under the current legal system. 
 
6. Conclusion  
This research conducted an empirical analysis of the changes in the companies’ use of remote work by 
firm size after the outbreak of COVID-19 using the August supplementary survey of the EAPS 
released by Statistics Korea. Focusing on determining whether the gap in the use of remote work by 
firm size narrowed in an effort to combat the coronavirus, we found that the probability of large 
corporations implementing remote work after the pandemic’s outbreak in 2020 surged more rapidly 
than small companies, thus widening the gap in the labor market. 
Given Korea’s dual labor market structure, companies require customized support to establish a 
remote work system after the pandemic. The secondary sector, which faces greater difficulties in 
implementing remote work requires rapid, targeted, and intensive support. Without the appropriate 
support, SMEs in the secondary sector cannot overcome the obstacle of insufficient financial resources, 
which can hinder their survival and lead to massive unemployment, resulting in a sharp increase in the 
cost of unemployment benefits. In a country like Korea, where there is a clear distinction between the 
primary and secondary sectors of labor market, a timely support needs to be provided to the eligible 
targets, without which the disparity in the dual labor market structure will further intensify. 
The Korean government’s recent efforts to support [43] the establishment of remote work 
infrastructure in SMEs may be considered as a policy reflecting the country’s dual labor market 
structure. Additionally, during the pandemic, the Korean government designated the workers engaged 
in coronavirus prevention efforts; services employees working on-site, including parcel delivery; 
frontline workers protecting the safety of ordinary citizens and the socially vulnerable sections; and 
care-based workers as “essential workers,” and implemented policies ensuring safety and social 
protection for these people [44]. Such policy is similar to the protective measures for essential workers 
in the UK [45], and the Essential workers’ protection and the HEROES Act in the United States [46, 
47]. 
Meanwhile, the country seriously requires a long-term policy to address the labor market polarization 
[48]. In Korea’s dual labor market structure, primary sector companies introducing remote work face 
challenges such as negotiating with non-cooperative trade unions, whereas the secondary sector faces 
challenges from making employment rule changes under the current laws that are unfavorable to the 
employees. The root cause of difficulties in introducing remote work in Korea is the seniority system, 
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which considers the length of service to calculate wages, among other elements of dual labor market 
and outdated work hour system, which is applied to factory workers. As a member of a global 
economy, the promotion of remote work is essential to Korea; therefore the country must be willing to 
modify its inflexible work hour system and wage system that emphasizes on seniority, which also 
obstructs innovative modes of work [49, 50]. Flexible work hours are essential to ensure sufficient rest 
for workers, similar to the work hour policy implemented by Germany. Additionally, the outdated 
seniority-based wage system should be improved to reflect employees’ performance and the type of 
tasks. In particular, current laws that make amending employment laws difficult must instead focus on 
resolving the issue of unfavorable amendments to the employment rules in a way that maximizes 
workplace efficiency while allowing workers to cope with the changing environment provided that 
unilateral deterioration of working conditions by employers can be avoided.  
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