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Reemployment during the Covid-19 pandemic in
Indonesia: What kinds of skill sets are needed?

Teguh Dartanto™*, Hera Susanti’, Eldest Augustin® and Kania Fitriani?

Abstract: The COVID-19 pandemic has disrupted the labor market leading to
significant unemployment. This study explores the 2019, 2020, and 2021 National
Labor Force Survey (Sakernas) to examine the labor market changes and the
relationship between workers’ skill sets, such as hard skills (vocational education),
soft skills, and digital literacy and reemployment during the COVID-19 pandemic.
Our descriptive statistics analysis confirms that the scarring effect exists as the
share of the informal sector increases by around 4.5 percentage points during the
COVID-19 pandemic. Moreover, our estimations using the Bivariate Probit Model
show that social skills and digital literacy are important determinants for reem-
ployment at the national level. In contrast, vocational education and problem-
solving skills are statistically insignificant. Workers with social skills tend to have a
higher probability of being reemployed, by 41% in 2020 and 27% in 2021, compared
to workers without any. Our study also finds a heterogenous relationship between
skill sets and reemployment. Social skill is significantly correlated with reemploy-
ment in an urban area, Java-Bali, and young workers in the 15-24 age group. In
addition, vocational education is crucial for reemployment, especially among young
workers during the economic recovery period in 2021. Our study suggests that the
government should focus on preparing the correct and relevant skill sets for young
workers aged 15-24 to respond to the significant demand changes in the post-
pandemic labor market.

Subjects: Economics and Development; Population & Development; Economics

Keywords: Covid-19; reemployment; hard skill; soft skill; digital literacy; bivariate probit

1. Introduction

Since the COVID-19 pandemic was declared in early 2020, most governments worldwide imple-
mented restrictions on economic activities and people mobility, resulting in significant disruptions
to the labor market, leading to job losses and unemployment as many workers struggled to find
new employment opportunities. The International Labour Organization (2020) reported that con-
finement measures impacted nearly 81% of the global workforce, and 38% remain at high risk of
experiencing adverse employment outcomes such as unemployment and reduced working hours.
Evidence from Germany, the UK, and the US also show that labor market shocks magnify dispa-
rities within the workforce, mainly among women and young workers with lower skills (Adams-
Prassl et al., 2020). While recent studies have seen a return in rural to urban migrations, the
COVID-19 pandemic in India saw a mass exodus of migrant workers from major urban centers to
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their native villages (Misra, P & Gupta, J, 2021). As mobility restrictions have eased, recovery has
begun. Still, historical experience warns for caution: the unemployment rate following the 1980
recession in the US remained high even almost a decade after the recession (Elsby et al., 2011).

Indonesia’s own National Labor Force Survey (Sakernas) shows that the unemployment rate was
7.07% in August 2020 (2.56 million), increasing by 2.13 percentage points from 4.94% in February
2020. Around 24 million workers experienced a decline in working hours, while the share of those
working in the informal sector increased from 56% (August 2019) to 60.5% (August 2020)
(Statistics Indonesia, 2020, 2021). This unprecedented spike in unemployment was accompanied
by an increase in the poverty rate, which saw 1.63 million people living in poverty and 5 million
people losing their health protection as of March 2020 (Sparrow et al., 2020). Data from the Social
Security Agency for Employment (BPJS Ketenagakerjaan-SSAE) also showed a 3% decrease in its
Old-Age Program’s membership numbers. 2021 saw gradual economic recovery as the Sakernas
showed a decline in the national unemployment rate from 7.07% (August 2020) to 6.49% (August
2021), and a decrease in the share of those working in the informal sector by around one
percentage point (which remains higher than pre-pandemic levels). These two conditions indicate
reemployment and an early indication of a scarring effect in the labor market.

As reemployment is an essential factor in leveraging household welfare toward the nation’s
economic recovery, reemployment has become a central concern for governments worldwide, and
numerous policy packages have been implemented to encourage reemployment. These policies
have emphasized the need for workers to have a range of skill sets to meet the changing demands
of the job market during the pandemic. The OECD (2021) and European Commission (2020) high-
light that those workers who can adapt quickly to new situations, acquire new skills, and embrace
remote work and digital tools are in high demand. They note that the fundamental skills necessary
for reemployment during the pandemic include digital literacy, technical skills, soft skills, language
skills, creative skills, and health and safety skills.

International consensus underlined that education (hard skills) positively and significantly impacts
labor market outcomes during economic shocks. However, Deming (2017) argued that soft and social
skills also contribute to the probability of employment and higher incomes, complementing existing
hard skills. Furthermore, problem-solving skills are also argued as soft skills that should be possessed
in the twenty-first-century workplace (OECD, 2013a, 2013b), alongside digital skills, which have
become prominent as social distancing due to the pandemic, have ushered drastic changes in the
work landscape. In the time of Covid-19, social distancing drives the contactless economy, and those
businesses pursuing digital technology are most able to thrive and recover.

Therefore, there is an urgent need to explore the relationships between the role of skill sets and
reemployment during the pandemic, especially in developing countries such as Indonesia, where
evidence is less available for policy formulation. This evidence is urgently required to help workers
navigate the current job market and prepare for the future. By identifying the skills in demand and
the most effective training programs, policymakers and employers can help ensure that workers
have the skills they need to succeed in the post-pandemic job market.

This study will then empirically test three hypotheses using Indonesia’s National Labor Force
Survey. First, workers with higher hard skills (vocational education) should be more likely to be
reemployed than workers with lower hard skills. This study investigates whether workers with
vocational education are more likely to reemployment. Second, workers with soft skills, including
social and problem-solving skills, should be more likely to be reemployed than workers who do not
have soft skills. Third, workers with digital skills should have a higher probability of being reem-
ployed than workers who do not have digital skills.

The rest of this paper is structured as follows. Section 2 depicts the economic and labor market
condition in Indonesia. Section 3 reviews the literature on Covid-19, reemployment, hard skills, soft
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skills, and digital literacy. Section 4 explains our data and econometric method. Section 5 describes
our analysis and discusses the result. Last, section 6 concludes the paper.

2. Labor market condition in Indonesia

Economic transformation can lead to changes in the types of jobs available in the labor market, as
well as the skills in demand. For example, as economies transition from agricultural to manufac-
turing or service-based economies, the demand for workers with technical, digital, or soft skills
may increase. This can lead to a shift in the training and education programs needed to prepare
workers for these jobs.

Dartanto et al. (2018) confirm that Indonesia experienced an agriculture—service transition
before the industrial sector matured. The labor market has also undergone a fundamental transi-
tion, with the growth of employment occurring in the services sector while agricultural employ-
ment is on a decline. Yet, although the country’s economic structure has become more service-
oriented (see Table 1), the labor market remains dominated by workers in agricultural sectors:
although the services sector contributes the highest share of GDP, almost one-third of Indonesia’s
workforce is employed in agriculture.

Like many developing economies, informality is high in Indonesia: almost 63% of all workers in
Indonesia belong to the informal sector (see Table 2). However, Suryahadi et al. (2018) noted that
formal sector employment in Indonesia is on the rise, particularly in urban, industry, and services,
supported by the employment of younger, more educated workers, primarily new entrants to the
labor market. On the labor supply side, the size and quality of Indonesia’s workforce are influenced
by moderately fast growth in the working-age population, the “demographic bonus” which is
expected to last until around 2030, urbanization that has been quite rapid, a relatively high female
participation rates in the workforce, and low in average years of schooling (Manning & Pratomo,
2018). Hence, the transformation of the country’s economic structure, the evolution of labor
market conditions, and the ramifications of the COVID-19 pandemic are poised to shift the skills
required for job demand and reemployment in Indonesia.

3. Literature review

3.1. Covid-19 and reemployment

The impact of the COVID-19 pandemic on the labor market has been severe and fast-paced. Due to
social distancing and mobility restrictions, governments, private offices, and companies have partially
or fully implemented work from home (WFH) policies. This has led some companies to reduce their
activities, forcing many to close. The resulting unemployment has created scarring and habituation
effects (Clark et al.,, 2001). The scarring effect in the labor market refers to the negative long-term
impact that a person’s early experiences of unemployment and/or underemployment in the job
market can have on their future career prospects and earning potential. This includes difficulties in
finding stable, well-paying jobs later in life. Unemployed workers may enter the informal sector or low-
paid jobs after losing a career in the formal sector (Cruces et al.,, 2012). If an individual has been
unemployed for some time, they become accustomed to the situation: a condition called “habitua-
tion”. This habituation can lead to lower incentives to change one’s labor force status, including the
duration of their unemployment. Thus, the worker has difficulties returning to work, then, in the end,
they should be released from the labor market (Cockx, 2000; OECD, 2002).

The impact of job loss varies according to income levels, job skills, education, and age. Belotti et
al. (2021), reviewing the various COVID-19 and work-related aspects studies, found that the most
affected were low-income, low-skill jobs, and temporary workers. Still, they are also able to get
back to work quickly. Fewer older workers lose their jobs, but it is more difficult to find a new job
(Belotti et al., 2021). In Indonesia, where there is no unemployment insurance, people who have
lost their jobs are forced to be reemployed as soon as possible. However, the reemployment
process during the pandemic is challenging. Therefore, this calls for a holistic exploration of skills
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among job seekers as structural changes in working conditions demand improving their skills
(Wanberg et al.,, 2002). Once job seekers have the skills preferred by work environments, their
employment probability will also increase (Voogt & Roblin, 2012).

3.2. Worker’s skill sets

The pandemic has created a need for workers to have diverse skills, including hard skills, soft skills,
complex problem-solving skills, and digital literacy, to be reemployed in the current job market.
Heckman et al. (2006) showed that a higher level of hard skills has a positive relationship with
productivity, while OECD (2020) showed that cognitive skills had become an essential skill in the
current era of automation. Education, often characterized as a tool for assessing hard skills,
remains critical. The positive impacts of higher education levels on labor market outcomes are
well-documented and include a lower unemployment rate and a shorter length of unemployment
(Grossman, 2005; Hanushek & Woessmann, 2008).

During the pandemic and its resulting recession, workers with lower education levels have
generally experienced the brunt of the impact of the economic downturn. However, evidence
shows that the demand for higher education has increased following the recession. This is echoed
in history: during the recovery from the Great Recession, the requirement for bachelor’s degrees
and college degrees in the job demand reached almost 67%, and the need for those with a high-
school degree or lower fell to only 1%. (Carnevale et al., 2016).

Despite solid evidence that the relationship between education and reemployment is positive and
significant, this study posits that soft skills, defined as a cluster of capabilities that enable workers to
work productively (Eyster et al., 2013), also play an essential role in the transition process of
reemployment following the pandemic. In addition, this study posits that problem-solving skills,
defined as a process of acquiring new knowledge and a set of acts to investigate the problem,
identify the possible alternative solutions, and provide an action to be taken (Funke, 2010; Gonzalez
et al,, 2005; Greiff et al, 2013), have become crucial in affecting the dynamics of reemployment
despite low-skill jobs not taking advantage from problem-solving skills (Athanasou, 2012)

Meanwhile, social skills have risen in importance in the workplace (Lonnides & Datcher-Loury,
2004). Social skills are described as the ability to conduct networking to gain job opportunities (Van
Hoye et al,, 2009; Wanberg et al., 2000). They have been shown to positively and significantly
affect labor market success (Beaman, 2012; Hulshof et al., 2020; Van Hoye et al, 2009).
Information gathered from social networks, and colleagues play an essential role in reemployment
(Giles et al., 2006), although some studies have found a negative relationship between social skills
and the job-finding rate (McArdle et al., 2007; Saks, 2006).

One final skill to consider as global trends accelerated by the pandemic continue to transform
the workplace is digital literacy. Digital technology has become a necessity of the workplace
(Coibion et al., 2020; Van Laar et al.,, 2017, Shkalenko & Fadeeva, 2020), disadvantaging most of
those with the least education (Dingel & Neiman, 2020; Espinoza & Reznikova, 2020; Sostero et al.,
2020). Their greater difficulties in utilizing technologies threaten to worsen inequalities in the labor
market, especially as recent trends have pushed businesses of all sizes to be increasingly depen-
dent on digital technologies. However, as digital technologies help companies to survive, Lane and
Conlon (2016) have concluded that digital technologies can benefit even low-educated workers so
long as they are effectively managed.

4. Data and methodology

4.1. Data dan measurement

We employ the Sakernas to explore the relationship between skill sets, including hard skills, problem-
solving skills, social skills, digital skills, and reemployment during the COVID-19 pandemic in Indonesia.

The Sakernas records employment characteristics, unemployment, and underemployment, and
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documents the working-age population regardless of their labor force participation status. Moreover,
the Sakernas also records comprehensive demographic, gender, age, education, residence, digital
literacy, and soft skills data. The Sakernas is regularly conducted twice yearly, in February which is only
possible for analysis at the provincial level and in August which allows an analysis at the district level.
As this study aims to investigate the labor force condition following the COVID-19 pandemic, we
mainly utilize the more granular data available in August 2019, August 2020, and August 2021
Sakernas, which allows us to compare labor market conditions before, during, and during the recovery
from the COVID-19 pandemic.

Figure 1, 2, and 3 shows the sample chart of 2019, 2020, and 2021 Sakernas. The 2019 Sakernas
collected data from 782.8 thousand respondents representing 197.9 million people in Indonesia’s
working-age population. Around 34.3 thousand respondents experienced job losses; however,
approximately 48% have been reemployed. The number of respondents in the 2020 and 2021
Sakernas does not vary much from the 2019 Sakernas, with only the main difference being that the
share of workers experiencing job losses in 2020 was lower (16%) and even lower in 2021 (15.4%).

Although the Sakernas may not be the most appropriate dataset to answer the relationship
between skill sets and reemployment during the COVID-19 pandemic, the Sakernas is the most
comprehensive, nationwide, and accessible secondary data on the labor force in Indonesia.
Therefore, given the limitations of the Sakernas, we conduct only a baseline assessment on how
skill sets influence reemployment in Indonesia during the pandemic. The main challenge of using
the Sakernas is to classify the existing sample because not all respondents were asked the same
questions. Questions related to social and problem-solving skills are only asked respondents still
looking for a job. Therefore, respondents to these questions can be both those unemployed and
those currently having a job but still searching for another job.

We measure hard skills based on formal education and highlight formal vocational education to
focus on respondents who are prepared to work immediately. We create an indicator variable
taking the value 1 for those who graduated from either vocational schools (SMK-Sekolah Menengah
Kejuruan) or diploma programs (graduated from polytechnics) and the value 0 for those who
graduated from other institutions. We control for this as evidence finds that people with vocational
education tend to find employment sooner after school than those with a general education
qualification (Forster et al., 2016).

Digital literacy is also constructed as a binary variable and is measured based on internet
utilization in the workplace. Hence, we use the “use of the internet” variable as a proxy to extract
a digital literacy variable. The value 1 represents those who use the internet for work, and the
value 0 is assigned to respondents who do not use the internet for work. The Sakernas only asks
working respondents this question. Therefore, we apply the “use of the internet of the head of
household for unemployed respondents” as a proxy for the digital literacy variable for respondents
who are not working. We also take a similar approach to construct the problem-solving skill binary
variable using proxy questions in the Sakernas (questions can be seen in appendix 1). To capture
reemployment in our sample, we similarly use binary data, with the value 1 for workers who
previously lost a job but are currently employed and 0 for workers who previously lost a job but are
still unemployed.

This study further uses other indicators and data: (i) GDP data from Statistics Indonesia, (ii) cases
of positive COVID-19 cases up to August 2020 from the Kawal Covid dataset, (iii) poverty level data
from the National Socio-Economic Survey (Susenas), and (iv) data on the number of BTS, the
number of cellular operators, elevation levels, soil ruggedness, rainfall, and cooperation participa-
tion in each city and district from the Village Potential survey (PODES). To complement our
quantitative analysis, we interviewed a small sample of those who lost their jobs due to the
pandemic. Interviews were conducted in Pemalang and Tegal, two areas contributing to labor in
Jakarta.
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4.2. Methodology of bivariate probit model

This study quantitatively estimates skill sets’ effect on reemployment during the COVID-19 pan-
demic. We suspect that the relationship between skill sets and reemployment may suffer from
endogeneity and reverse causality as reemployed workers tend to have higher skill sets, and
simultaneously those with higher skill sets tend to be reemployed. In addition, sample selection
bias may be present as all respondents were not asked the same questions, and we use only a
subsample with complete information about skill sets. This will result in erroneous conclusions
when we use these non-random-selected samples to estimate behavior relationships (Heckman,
1974). Heckman (1979) suggests a two-stage estimation method to correct for endogeneity bias
which can be a sample selection bias.

As our outcome variable is binary, we use Probit models to estimate our relationships of interest.
The IV Probit and Bivariate Probit models are the two main approaches used to estimate the
probability of reemployment. The Bivariate Probit is a technique that is commonly used when two
related binary outcome variables are jointly determined (Wooldridge, 2010 p. 477). For example,
education and employment may be endogenous, meaning that unobserved factors may affect
both education and employment outcomes. In sample selection bias, the bivariate probit can
correct for selection bias if the selection process is based on one of the binary variables being
analyzed (Wooldridge, 2010, p. 477). The method allows for the joint estimation of the selection
process and the outcome of interest, leading to more accurate estimates of the relationship
between the variables of interest (Holm & Jaeger, 2011). Meanwhile, the IV Probit is appropriate
when the binary outcome variable is potentially endogenous due to omitted variables. In this case,
the explanatory variable of interest is correlated with the error term in the model, which requires
using an instrumental variable that is correlated with the endogenous explanatory variable but is
not directly related to the outcome variable (Wooldridge, 2010, p.472). Moreover, the IV probit
assumes that the endogenous covariates are continuous variables.

Grappling with sample selection bias, binary endogenous covariates, two related and jointly
determined binary outcome variables, and not strictly focused on causal inference, this study
applies the Bivariate Probit to estimate the relationship between skill sets and reemployment in
Indonesia. The general Bivariate Probit model is as follows:

Yi = g1 Xi + 6B + ul;
B = pyXi + aZij + u2; E[ul] =Eu2] =0
Varjul] = Varju2] = o

Covlul, u2] =p

where Y is the dependent variable of reemployment; B is skill sets; X is a vector of exploratory
variables; Z is a vector of exogenous covariate/instrumental variables. p is the correlation between
B (the endogenous variable) and Y (the dependent variable). The Wald test (significance of p) can
be applied to test the endogeneity of Y and B: if p#0,then the relationship is endogenous.
Meanwhile, we apply the first stage F-statistic (Sandersons-Windmeijer, Stock-Yogo, and Wald)
to test the correlation between the instrument and our endogenous independent statistics (Stock
& Yogo, 2005 pp. 80-108; Windmeijer, 2005). A strong fit must exist between an endogenous
regressor and the instrument variable. Weak instruments are a threat due to their asymptotic
biases, increasing with the instrument’s weakness (Bascle, 2008).
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Table 3. Description of variables

Dependent Variable Data Type
Reemployment Value 1 for a respondent who does | Binary

reemployment process, O

otherwise

Variables of Interest

Digital Literacy Value 1 for respondents who use | Binary
the internet, 0 otherwise

Problem-solving Value 1 for a respondent who has | Binary
a problem-solving skill, O otherwise

Social Skill Value 1 for a respondent who has | Binary
social, O otherwise

Vocational Education Value 1 for a respondent who has | Binary
vocational education and Diploma
Degree, 0 otherwise

Control Variable

Gender Value 1 for male and 2 for female | Binary

Age Current respondent age Continuous

Unemployment rate Unemployment rate based on Continuous
province

Poverty rate Poverty rate based on province Continuous

Covid case Number of covid cases up to Continuous

august 2020 based on province

GRDP Ln from GRDP based on district/city | Continuous

Instrumental Variables

Mutual cooperation % mutual cooperation in the Continuous
district/city

Rainfall % rainfall in the district/city Continuous

Ruggedness % ruggedness in the district/city Continuous

BTS (Base Transceiver Station) number of BTS in the district/city | Continuous

Operator Number of operators in the district/ | Continuous
city

Elevation Elevation level in the district/city Continuous

Source: Authors

Following Heckman (1979), we run a two-stage estimation method to correct for endogeneity
bias, which can be a form of sample selection bias. Our Bivariate Probit equation is as follows:

First Equation

L M M
Skillk = o+ py X Z + B, Y IndChar™ + , 3 RegChar” + ¢;
=1 n=1

m=1

Second Equation

— M M
Reemploy; = &y + §Skill + 6m Y, IndChar™ + 8, Y RegChar] + p;

m=1 n=1
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Figure 1. 2019 sakernas
sample.

Source: Statistics Indonesia
(2022)

where Skill refers to several skill sets, including vocational education as a proxy for hard skills,
problem-solving skills, social skills and digital literacy skills; IndChar is individual characteristics
including age and gender; RegChar is regional characteristics including unemployment rate, pov-
erty rate, COVID-19 cases, and Gross Regional Domestic Product (GRDP); Z is instrumental variables
including cooperation, rainfall, ruggedness, BTS, operator, and elevation®; i refers to the working
individual; € and p are error terms. Table 3 describes each variable, and Appendix 1 describes how
skill sets and reemployment are extracted from the Sakenas dataset.

5. Results and discussion
5.1. Descriptive analysis

5.1.1. Reemployment

During the COVID-19 pandemic, many companies struggled to keep their businesses afloat. Some
companies left the industry, and others were forced to lay off their employees. The unemployment
rate increased by 1.79 percentage points from 5.28% in 2019 to 7.07% in 2020. Figures 1, 2, and 3
compare reemployment in 2019, 2020, and 2021, showing the growing trend of reemployment.
Despite the struggling business climate, three possibilities can explain the growing reemployment
during the COVID-19 pandemic. First, an increased number of people laid off and temporarily out
of work during Covid-19, in turn, increased job seekers who will continuously seek jobs to be
reemployed. Second, unemployment is a luxury for low-income groups without social protection,
especially those without unemployment insurance. Third, as the business sector readjusts, they
require employees either by recruiting new employees or reemploying old ones.

Table 4 shows that in 2019, reemployed workers were almost evenly split across the formal and
informal sectors, 54% and 46%, respectively. In 2020, around 65% of reemployed workers were in
the informal sector, indicating a scarring effect on the labor market. A lack of employment
opportunities in the formal sector drove workers to seek informal employment through self-
employment. This is in line with the results of our qualitative interviews. Generally, those who
have lost their jobs have turned to selling in the market or opening food stalls with a much-
reduced income from their previous job. The increasing number of sellers in the local market,
alongside the reduced purchasing power of consumers, has exacerbated the already reduced
income of local traders. However, interviewees note that some well-established companies have

Sakernas 2019

782,802
[ [ ]
v v
Workforce Not in the workforce
532,213 250,589
I
‘ v v
Did not experience job loss experience job loss* Not asked**
293,260 34,289 455,253
[
] v
re employed no- re employed
16,428 (48%) 17,861 (52%)
Formal Informal Still at workforce Out of workforce
8,284 (50%) 8,144 (50%) 5,472 (31%) 12,389 (69%)

*period: aug 2018 — aug 2019
** having no job previously
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Figure 2. 2020 sakernas
sample.

Source: Statistics Indonesia

(2022)

Figure 3. Sakernas Sample

2021.

Source: Statistics Indonesia

(2022)

Sakernas 2020

Sakernas Data (2020)
793,202
[ l ]
v v
Workforce Not in the Workforce
541,655 251,547
|
‘ v )
Did not experience job loss experienced job loss* Not asked**
275,893 51,555 465,754
[
‘ v
re employed no- re employed
30,195 (59%) 21,360 (41%)
Formal Informal Still at workforce Out of workforce
9,654 (32%) 20,541 (68%) 10,060 (47%) 11,300 (53%)

*period: aug 2019 — aug 2020
** having no job previously

Sakernas 2021
Sakernas Data (2021)
777,982
[ I ]
L2 v
Workforce Not in the Workforce
531,978 246,004
[
: v I
Did not experience job loss experience job loss* Not asked**
305,956 55,530 416,496
[
¢ )
Re-employed no- re employed
31,515 (57%) 24,015( 43%)
Formal Informal Still at workforce Out of workforce
10,831 (34%) 20,684 (66%) 6,065 (25%) 17,950 (75%)

*period: aug 2020 — aug 2021
** having no job previously

begun operating again and are re-hiring, opening up hope for more reemployment opportunities in
the formal sector.

Yet, the 2021 Sakernas shows that the condition of reemployment in the informal sector did not
change a year into the pandemic. Workers who are reemployed in the informal sector remained at
59.5% in 2021. The formal sector is still recovering and struggling to return to its previous level of
operations. However, with assistance programs from the government, such as “Kartu pra-Kerja,”
unemployed workers can improve their skills to work independently. Working through self-employ-
ment or in the informal sector can help provide livelihoods, but it offers little, if any, in terms of a
social safety net. The deteriorating prospect for the labor market can be called the “scarring
effect,” which also applies to workers in the informal sector. The impact of the scarring effect is
the propensity for higher unemployment and lower earnings (Pritadrajati et al., 2021).
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Surprisingly, the number of workers not reemployed who are “still in the workforce” category in
2020 (54%) is higher than those in 2019 (37%). This is likely due to the early pandemic stage,
where people still hope that the pandemic will pass soon and hold out for job opportunities.
Indeed, in 2021, 70% of those who have not been reemployed shifted out of the workforce. This
reflects the striking habituation effects a year into the pandemic. Indonesia’s economy has not
fully recovered: scarce job opportunities have pushed the unemployed out of the workforce.

5.1.2. Heterogeneous characteristics of reemployment

Table 4 describes reemployment by gender, rural-urban, regional, education, and age. Before the
pandemic, in 2019, youth workers (15-24 years) dominated almost 30% of the reemployed work-
ers, but during the pandemic years of 2020 and 2021, youth workers had the lowest reemployment
rate, 18.6%, and 18.9%, respectively. Employers need workers who have more experience in hard
times. In 2020 and 2021, workers aged 25-40 years had the highest reemployment rate at roughly
42%. Thus, the limited experience of youth workers has become a barrier to having decent work
with good incomes. Disruptions in education and training further compound the issue as those
who recently graduated during the pandemic experienced learning loss.

Vocational education has played a role in the reemployment process: it is the education category
with the highest proportion of workers reemployed in 2019. Yet, this has changed during the pan-
demic: the highest proportion of reemployed workers is entitled to only those with a primary school
background, 25.2% in 2019 and 24.8% in 2020. During the pandemic, having a vocational education
background did not significantly affect reemployment outcomes, and people with lower education
were more easily reemployed. In this situation, workers are forced to work in the more flexible sector,
or informal sector or are self-employed, so vocational education is no longer valued as highly.

The pandemic has also affected the proportion of people who stopped working and are reemployed
based on their geographic location. In 2019, the urban-rural proportion of reemployed workers was
62.5% and 37.5%. Following the pandemic, the proportion of those reemployed in urban areas remains
higher than those in rural areas, 56.8% in 2019 and 55.4% in 2021. Indeed, the impact of the pandemic
is more pronounced in rural areas. This is aligned with Mueller’s (2020) results that rural areas are
dominated mainly by a single industry, such as agriculture, making them more vulnerable and
disproportionately impacted by the pandemic. The low rate of reemployment in rural areas may
also be either directly due to a decrease in the purchasing power of the local community or indirectly
due to the decline in demand from other regions, including urban areas. However, the rural-urban
proportion trend has seen the share of rural reemployment rise from 43.2% in 2020 to 44.6% in 2021.
This reflects a negative aspect of rural employment: employment in rural areas is generally more
flexible, causing migration back into villages to seek informal reemployment.

5.1.3. Reemployment by skills

As explained in the literature review section, digital technology has become necessary in the
workplace. However, Table 5 shows that, among the total who are reemployed, the share of
those without digital literacy skills is higher than those with digital literacy skills. This is reasonable
as higher reemployment occurs in the informal sector, which tends to be more traditional and thus
does not require digital skills (La Porta & Shleifer, 2014).

Regarding problem-solving and social skills, our respondents already have a job but are still
looking for another job. The table shows that, in the reemployment process, the share of people
with problem-solving skills is lower than those who don’t have those skills. The same reasoning as
digital literacy is applied here; more reemployment occurs in the informal sector, which tends to
absorb low-skill workers who do not require problem-solving skill qualifications.

Different findings are found in social skills. People who have social skills and are still looking for
another job take up a higher share of those reemployed than people who do not have those skills.

Even before the pandemic in 2020, social skills were already needed in the reemployment process.
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These skills have become more critical during the pandemic: the share of people among the
reemployed with social skills rose from 87,2% in 2019 to 92,4% in 2020 and 91,6% in 2021.
Networking is essential; people prefer to hire someone they know or have good references.
According to a LinkedIn global survey, almost 80% of professionals consider professional network-
ing important to career success. Career networking involves personal, familial, or professional
contact to assist with a job search. This is consistent with the increase in the number of reem-
ployed people with social skills in both the formal and informal sectors.

5.2. Estimation results of the bivariate probit model

Table 6 shows the marginal effect of the different skills on reemployment. In 2019, hard skills,
proxied by vocational education, positively correlated with reemployment outcomes, but not in
2020 and 2021. While previous research show education is an important predictor during the
recession (Isengard, 2003), this study provides the opposite result. This potentially hints that
vocational education does not impact the Indonesian labor force during crisis periods as the
highest reemployment occurs in the informal sector, which tends to employ less educated workers
(Ginting et al., 2018). In 2020, the effect of vocational education turned negative in rural areas:
having vocational education reduces the chances of reemployment. This is likely due to reemploy-
ment being dominated by the informal sector and by those with low levels of education.

Another possible explanation is the competencies of graduates of vocational education, which
focus on occupations (OECD/ADB, 2020). The OECD stated that the Indonesian National Work
Competency Standards (INWCS) and the Indonesian National Qualification Framework (INQF) are
the standards that should be fulfilled to ensure harmonization between vocational education and
each employment outcome. However, during the pandemic, the demand for competencies flex-
ibility is high as people must work only based on limited job availability. Furthermore, nearly 30%
of graduates with vocational education backgrounds are absorbed in manufacturing industries
(Khurniawan & Erda, 2019). The growth of the manufacturing sector turned negative in the third
quarter of 2020, resulting in many vocational education graduates becoming unemployed
(Miftahudin, 2021). However, in 2021, vocational education again had a positive and significant
correlation with reemployment outcomes, specifically for those in the 15-24 age group. Having
vocational education background increased reemployed chances in the second pandemic year by
8.9%, with a 99% confidence level. This suggests that the Indonesian economy’s manufacturing
sector has gradually recovered.

Furthermore, this study suggests that digital literacy has significant and positive associations
with reemployment outcomes in 2020. This implies that having digital literacy increases the
probability of worker reemployment during the pandemic, but with a lower in 2020 (2.2%) than
in 2019 (8%). It is plausible as almost all non-essential industries must be closed during the
pandemic, so having digital literacy might not positively influence the reemployment outcome.
This finding is consistent with prior expectations., and Zarska (2020)’s findings

However, this effect varies by age: digital literacy is significantly and positively associated with
reemployment among youth workers (those aged 15-24). This indicates that youth workers are
more aware of the demand for IT in employment. Following the COVID-19 pandemic, business
closures dampened the need for IT expertise, but as recovery continues, the demand for workers in
the IT sector continues to increase even as the shortage of IT professionals continues. This higher
demand for IT thus increases the need for digital literacy (Vukmirovi¢ et al., 2021).

This study also provides an exciting finding that digital literacy in 2020 significantly predicts the
reemployment outcome in rural areas. In addition to various government policies related to digital
literacy in rural areas, the higher number of workers in the informal sector might explain a shift of
workers from the formal sector in the urban area to the informal sector in the rural area. Workers
from urban areas who tend to be more digitally literate bring their skills to the rural area. Field
observations show several innovations in rural areas carried out by workers who previously worked
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in the city in marketing their businesses. Among these innovations is creating a WhatsApp group
between sellers to buy each other’s products or offer their products online. We also found an offer
to become a member of the online marketplace. Several food stall owners and sellers were
contacted to market their products via the marketplace. This is supported by previous studies on
internet utilization in rural areas, which find that personal networks for internet use are signifi-
cantly associated with adopting the internet in rural areas (Boase, 2010).

In terms of social and problem-solving skills, this study investigates both people who do not
have jobs and already have a job, but are still struggling to find another job. This study reveals
that workers with social skills have a higher probability of being reemployed during the
pandemic than workers without social skills. In 2019, social skills did not affect reemployment
outcomes, but in 2020 and 2021, social skills are valued as essential in determining reemploy-
ment outcomes. This finding resonates with previous studies which argue the importance of
social skills during the job search process (Pierson, 2009). Moreover, Montgomery (1991)
indicates in his study that 50% of new job seekers have access to work based on their social
networking. This implies that social skills might be considered necessary in their role in
increasing reemployment.

Sub-analysis based on rural-urban and age categories also shows that social skills increase
the chance of being reemployed in rural and urban areas. Social skills will increase the
opportunity of being reemployed by almost 60% in urban areas and 52% in rural areas.
Regarding age group, social skills are only significant in increasing reemployed chances for
workers in the 25-40 age group in 2020 (by 64%). However, in 2021, social skills were no longer
significant for those aged 25-40 but became significant and positive (34%) for those aged 15-
24. This is likely due to those in the 25-40 age group category being considered more
experienced and more productive, and thus are more required during the first wave of the
pandemic. However, in the second year of the pandemic, employers may start to look for those
among the younger group of 15-24.

However, contrary to our hypothesis, problem-solving skills have a negative and significant
relationship with reemployment outcomes in 2019 and 2020 and no effect in 2021. This implies
that workers with high problem-solving skills are unlikely of being reemployed during the pan-
demic. This is likely due to informal sector workers dominating Indonesia’s labor force, with their
numbers rising further during the pandemic. This is in line with Singh, M (1998) results which find
that workers in the informal sector have a shortage of problem-solving skills.

We conduct several robustness tests to check whether our Bivariate Probit estimations are
appropriate to quantitatively measure the relationship between skill sets and reemployment in
Indonesia. Appendix 2 and 3 show the results of OLS estimations for our models. The magni-
tude of OLS estimations is consistent with those of our Bivariate Probit estimations, except for
vocational education and problem-solving in 2020. To confirm the validity of instrumental
variables used in the Bivariate Probit, we test the weakness of instrumental variables using
the Sandersons-Windmeijer, Stock Yogo, and Wald F tests. Keane & Neal (2022) notes that an F
statistic over 10 is generally required to argue that instruments are sufficiently strong. Except
for the Stock-Yogo F test, all tests show that our instrumental variables are adequately strong
except for those of social skills (Appendix 4). In addition, we also offer the first regression using
the ivprobit syntax in Stata (Appendix 5). As our primary purpose is not estimating a causal
inference of skill sets’ effect on reemployment, the application of the Bivariate Probit model to
resolve issues of endogeneity and sample selection biases is an appropriate approach for
estimating the relationship between skill sets and reemployment in Indonesia before, during,
and during the recovery process in Indonesia.
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6. Concluding remarks

The decrease in economic growth due to COVID-19 has resulted in a surge in unemployed workers.
Reemployment becomes strategic to be investigated as previous studies have shown a positive
association between reemployment and economic recovery during crises. Understanding the
importance of predictors for reemployment during the pandemic is expected to mitigate long-
term unemployment that historically persists following economic crises.

Our findings show that both the scarring and habituation effects were observed during the
COVID-19 pandemic: more workers shifted their occupation from the formal to the informal sector,
and many workers quit the workforce because of the pandemic. The reemployment process
occurred mainly in the informal sector, in urban areas, among those with an elementary school
background, in the 25-40 age group, and in the Java-Bali region. This potentially hints that workers
with those backgrounds do not have many alternatives for livelihoods and have chosen to work
even in jobs with lower occupational earnings.

The estimations of the Bivariate Probit model confirm that social skills and digital literacy are
consistent determinants for reemployment during the pandemic. However, having digital literacy is
valued less for reemployment during the pandemic compared to normal economic times. During
the pandemic, workers with social skills tend to have a higher probability of being reemployed,
41% in 2020 and 27% in 2021 higher compared to workers without any social skills, but social skills
were not a significant predictor for reemployment in 2019. Hence, having a network of friends and
relatives, as a proxy of social skills, was extremely important for being reemployed during the
pandemic, but not during normal periods. In addition, this study finds no evidence that vocational
education and problem-solving are significant predictor for reemployment during the pandemic.
High unemployment and an absence of unemployment insurance force unemployed workers to
find any type of job for survival, so vocational education and problem-solving skills will be valued
less for reemployment.

Our estimations also show heterogeneous relationships between skill sets and reemployment
during the COVID-19 pandemic. For example, social skill is significantly correlated with reemploy-
ment in urban areas, the Java-Bali, and among young workers aged 15-24 in 2021; however, this
pattern varies from 2020 to 2019. Surprisingly, digital skills are significantly and positively corre-
lated with reemployment in a rural area, Kalimantan, and the age group of 15-24years old.
Moreover, during the economic recovery in 2021, vocational education was crucial for reemploy-
ment, especially among young workers.

Our study thus suggests that the government should equip young workers aged 15-24 years
old with the correct and relevant skill sets for after the COVID-19 pandemic. As the economy
recovers, skill sets will also evolve. Improving digital literacy, social skills, and vocational
education should accelerate the reemployment of youth workers. Moreover, as social skills
significantly predict the reemployment process, it should be critical in the optimization of job
seeker ecosystems which enables information exchange between workers who are in the job
search process.

Finally, this study, using the Sakernas 2019, 2020 and 2021 should be interpreted as an initial
study and a rapid comparative assessment of the relationship between skill sets and reemploy-
ment before, during, and during recovery from the COVID-19 pandemic. The limitations of this
study suggest several areas for improvement, including 1) a more extended study period, 2) a
longitudinal study of workers, 3) causal inference methodologies for exact estimation of the
relationship between skill sets and reemployment, and 4) a specific data set to avoid sample
selection bias.
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Appendix 1. Deriving Variables from Sakernas 2020

Variable of Interest

Questions Parameter

Data Source

Expected Hypothesis

Reemployment

Current working status

Have you ever stopped
working in the period of
August 2019- August
2020? When was it?

Sakernas 2020 questions
number 9a, 29a & 29b

Dependent Variable

Digital Literacy

Do you use the internet
for this job?

Sakernas 2020 questions
number 17a

+ (positive)

Cognitive Capability

What is the highest
education you have
completed?

Sakernas 2020 questions
number 6a & 6b

+ (positive)

Problem-solving

Did you register on the
job market?

Do you advertise yourself
in print/electronic/
internet media?

Are you raising capital/
finding locations/
managing business
licenses?

Did you contact the
company/update and
send your CV/biodata/
business profile?

Sakernas 2020 questions
number 24q,24b, 24c, &
24e

+ (positive)

Social-skill

Have you contacted
family/friends to find
work or set up a
business?

Sakernas questions
number 24d

+ (positive)
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Appendix 4. Weakness Instrument Test

Test Category Vocational Digital Literacy Problem Solving Social Skill
Education
F test- sandersons 30.73 223.51 11.4 6.27
-windmeijer
F test- stock yogo 9.08 9.08 9.08 9.08
F test- Wald 30.73 223.51 11.4 6.27
Number of 51,250 51,250 14,790 14,790
observations
Source: Authors’ estimation based on Sakernas 2020
Appendix 5. Test IV First Regression
Vocational
Variables Education Digital Literacy | Problem Solving Social
Rainfall -2.31e-05*** -2.63e-05*** 1.92e-05***
(3.43e-06) (4.35e-06) (4.73e-06)
Mutual cooperation 0.0004 0.0023 -0.0008
(0.0012) (0.0015) (0.0016)
Rugedness —-5.53e-05** —2.99e-05* —-5.15e-05***
(9.74e-06) (1.63e-05) (1.83e-05)
BTS 0.0302***
(0.00217)
Operator 0.0382***
(0.00238)
Elevation 9.83e-06
(7.76e-06)
Age -0.0061*** -0.0026*** -0.0062*** -0.0083***
(0.00012) (0.00014) (0.00016) (0.00019)
Gender 0.0103*** -0.0159*** 0.0843*** 0.323***
(0.0033) (0.0041) (0.0048) (0.0056)
Unemployment 0.0068*** 0.0027*** 0.0121*** 0.0123***
Rate
(0.00071) (0.0009) (0.0010) (0.0012)
Poverty Rate -0.0025*** -0.0035*** -0.0017*** -0.0012***
(0.00023) (0.0003) (0.00036) (0.0004)
GRDP 2020 0.0108*** -0.0011 0.0243*** 0.0225**
(0.0018) (0.0024) (0.0027) (0.0031)
Covid case 0.0116*** 0.0058*** 0.0039** -0.0003
(0.0013) (0.0017) (0.0019) (0.0022)
Constant -0.0216 0.267*** -0.617*** -0.109
(Continued)

Page 30 of 31



Dartanto et al., Cogent Economics & Finance (2023), 11: 2210382 *’;’ Cogent Py economics & ﬁ nance
https://doi.org/10.1080/23322039.2023.2210382

Vocational
Variables Education Digital Literacy | Problem Solving Social
(0.131) (0.0662) (0.167) (0.183)
Observations 51,250 51,250 26,027 26,027

Standard errors in parentheses

** p<0.01, * p<0.05, * p<0.1

Statistical significance: * at 10 percent, * at 5 percent, and *** at 1 percent level

Note #1: Outcome variables are vocational education, digital literacy, problem-solving and social.

Note #2: Rainfall has a significant negative impact on vocational education and problem-solving. As mentioned
earlier, higher rainfall can cause school dropout rates, especially in rural areas. Thus, higher rainfall could also
decrease the participation in vocational education and the intensity of social networking. Ruggedness has a sig-
nificant negative impact on vocational education, problem-solving and social. Geographical ruggedness makes it
expensive to build infrastructures; thus, it is hard to build education facilities. People are also less to socialize with
each other in the area with increased ruggedness. Operators and BTS have significant positive effects on Digital
Literacy. The more operators and BTS in a room, the easier it will use the internet.
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