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Abstract

Purpose — This study examines job loss risk, post-layoff transitions, and employment quality
after industrial shocks in Central Java’s labor-intensive sectors.

Method — Using August 2024 Sakernas microdata, the study applies probit and Heckman
selection models to analyze job loss, formal-informal transitions, earnings, minimum wage
compliance, and excessive working hours.

Findings — Manufacturing workers face a higher job loss risk, while service workers are
relatively protected. Industrial shocks increase movement into informal employment, where
workers are more likely to earn below the minimum wage and work excessive hours.
Education and union membership reduce vulnerability.
Implications — Policies should strengthen formal job absorption, industry-based training,
wage protection, enforcement of working time, and regional coordination.

Originality — The study offers regional evidence from Indonesia on how labor-intensive
industrial shocks create spatial and sectoral spillovers and long-term labor market scarring.
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Introduction

Mass layoffs represent not only short-term disruptions in employment but also long-
term structural shocks that generate persistent scarring effects in the labor market.
Beyond immediate job loss, displaced workers often experience prolonged declines
in earnings, reduced access to formal employment, and deterioration in job quality
upon re-entry. These scarring effects are particularly pronounced in labor-intensive
industries, where workers face higher risks of informality, skill downgrading, and
unstable working conditions following economic shocks.
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Employment dynamics in Central Java Province reflect these challenges. Data
from the Ministry of Manpower in June 2025 recorded 42,385 workers affected by
layoffs (PHK), representing an increase of 32.19 percent compared to the same period
in 2024. Central Java Province recorded the highest number of affected workers
nationwide, at 10,995, followed by West Java Province and Banten. These findings
indicate significant pressure on labor market resilience, particularly in the labor-
intensive industrial sector, which has long served as the backbone of employment
absorption in the region.

Figure 1. The Six Provinces with the Highest Number of Layoffs (PHK) in Indonesia
(number of workers)
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Source: Ministry of Manpower (2025)

Beyond the magnitude of the employment shock, Central Java’s structural
characteristics further reinforce its relevance as an analytical setting. The province is
characterized by a high concentration of labor-intensive industries, particularly in
textiles and garment manufacturing, which play a pivotal role in employment
absorption but are inherently vulnerable to fluctuations in external demand and cost
pressures. In such sectors, layoffs are often used as short-term adjustment
mechanisms, yet they tend to generate persistent labor market disruptions and long-
term scarring effects, as widely documented in the literature

Moreover, the province’s dense production networks
and extensive inter-regional linkages increase the likelihood that shocks propagate
across sectors through input-output connections and
generate spatial spillovers across local labor markets

As a result, labor market dynamics in Central Java extend beyond localized
adjustments and provide a representative lens for understanding broader patterns of
vulnerability and recovery in industrial regions. Shocks in the labor market often
trigger domino effects in regional economies, either directly or through sectoral and
spatial spillovers

. The initial impacts, which are local in nature, frequently extend
to surrounding areas through input-output linkages, commuter mobility, and
interconnected supply chains. The industrial structure in Central Java, particularly
within the garment and textile manufacturing sector, provides a relevant example:
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when anchor firms face pressure, the consequences are not confined to a single
regency/municipality but may also spill over into neighboring districts and related
sectors such as trade services, transportation, and accommodation.

This underscores the urgency of understanding workers’ vulnerability to job
loss and the quality of employment available in the post-recovery period, not only in
Central Java but also across the broader labor market. Recent studies consistently
demonstrate that mass layoffs have long-lasting consequences for workers and
regional economies. Beyond the immediate job loss, they generate persistent declines
in earnings, reduce future income prospects, and amplify inequality across labor
markets

. These findings highlight that
labor market shocks should be viewed not only as short-term disruptions but also as
structural challenges that shape long-term labor market outcomes.

From a structural perspective, these effects are closely linked to processes of
labor reallocation following economic shocks. Displaced workers do not re-enter the
labor market under equal conditions but instead face segmented pathways of
adjustment. According to Labour Market Segmentation Theory by Doeringer and
Piore, the labor market is divided into formal and informal sectors, with the latter
characterized by lower wages and weaker protection. In the aftermath of mass
layoffs, barriers to re-entry into formal employment often push displaced workers
into informal jobs, reinforcing long-term vulnerability. This reallocation process is
further shaped by sectoral and spatial spillovers, whereby shocks in core industries
transmit to supporting sectors and neighboring regions, altering both the availability
and quality of employment opportunities.

At the same time, Human Capital Theory emphasizes the role
of education and skills in mediating these outcomes. Workers with higher levels of
human capital are more resilient to job loss and better able to access quality
employment upon re-entry. Conversely, workers with lower skill levels are more
likely to become trapped in informal employment, thereby intensifying the scarring
effect. Taken together, these theoretical perspectives provide a more comprehensive
analytical basis for understanding how industrial shocks translate into job loss, labor
reallocation, and ultimately differences in employment outcomes across worker
characteristics such as age, gender, education, marital status, and union membership.

The research gap in this study is emphasized in two main aspects. First,
national micro-level labour force studies remain limited in evaluating the impact of
localized shocks on the risk of job loss and the quality of employment during the
recovery phase. While international literature has documented the long-term
consequences of mass layoffs on earnings, mobility, and worker vulnerability

, systematic empirical evidence from
Indonesia remains scarce.
Second, although international studies have begun to examine the sectoral
and spatial spillover mechanisms of mass layoffs
, similar analyses in the Indonesian context are still
highly limited. Most labour market research in Indonesia has focused on employment
uncertainty , the impact of globalization on labour-
intensive industries , and the vulnerability of informal workers
, but has not explicitly assessed how shocks in labour-
intensive industries such as the manufacturing sector in Central Java generate ripple
effects on neighbouring districts and related service sectors.
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Accordingly, this study seeks to address these gaps by examining three key
dimensions of labor market dynamics. First, it assesses labor market vulnerability by
analyzing the risk of job loss based on key worker characteristics, including
education, wage levels, gender, age, marital status, and union membership. These
variables are grounded in Labor Market Segmentation Theory, Human Capital
Theory, and Efficiency Wage Theory. Second, it evaluates the labor market recovery
process by examining workers’ transitions between formal and informal employment
following job loss. Third, it investigates post-recovery job conditions, measured in
terms of income, compliance with minimum wage regulations, and excessive working
hours.

Using data from the August 2024 Sakernas survey, this study employs a
quantitative approach, using probit regression models to estimate the probability of
job loss and labor market transitions, and Heckman selection models to analyze post-
recovery job quality, while addressing potential sample selection bias. Through this
approach, the study contributes methodologically by integrating probit and Heckman
models, empirically by providing regional evidence on labor market vulnerability and
spillover effects, and from a policy perspective by offering insights to strengthen labor
protection and improve employment outcomes in the aftermath of industrial shocks.

Methodology

This study employs a quantitative approach, using SAKERNAS August 2024 as
the primary data source. SAKERNAS is a specialized survey designed to capture
general labor market conditions across different periods of enumeration. It is
conducted nationwide in Indonesia, covering approximately 307,880 households
across 30,788 census blocks in all provinces, both urban and rural, and produces
estimates at the regency/municipality level.

The analysis of labor market vulnerability in this study focuses on three main
objectives: the risk of job loss, labor market transition processes, and post-recovery
job conditions. The unit of analysis consists of individuals aged 18-64 who are part
of the labor force and reside in Central Java, as identified by the variables KODE_PROV
and r23c for main employment during the previous week. The restricted sample of
job loss is defined as individuals who previously held employment or a business
activity but ceased working in that job within the past year.

The probit model is used to estimate the probability of binary labor market
outcomes, while the Heckman selection model is employed to correct for potential
selection bias arising from the non-random observation of post-recovery job quality,
which is available only for individuals who successfully re-enter employment.

The first research objective is to assess labor market vulnerability in Central Java
in the context of mass layoffs in labor-intensive industries, with particular reference
to the case of PT Sritex. While the large-scale layoffs peaked in March 2025, the
downsizing process had already begun in 2024, indicating that the shock unfolded
gradually rather than as a single discrete event. Therefore, the August 2024 Sakernas
data are used to capture early labor market adjustments and emerging vulnerabilities
associated with the initial phase of the layoffs.

Within this framework, the risk of job loss is estimated using a probit regression
model. The dependent variable (JobLoss) is a binary indicator that equals 1 if an
individual previously held a job or business (r45b) and ceased working in that job
within the past year (r46b).
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The latent variable specification is defined as:
Ji = a+ B'sector; + @'Shock; + §'X; +¢ £~ N(0,1); (1)

The observed outcome is given by:

Lif ] >0

poss, { | B>
Job_Loss; 0,otherwise

Pr(Job_Loss; = 1| ) = &(+'sector; + @'Shock; + 6'X;)

with ® denoting the cumulative distribution function of the standard normal
Equation (1) represents the baseline specification for estimating job loss risk,
hereafter referred to as Model 1, which will be discussed in the Results section.

Shock Variables. The key explanatory variables in this study are the shock
variables, which capture different forms of exposure to mass layoffs in Central Java:
(1) Shock Sritex (Epicenter Shock): A dummy equal to 1 for workers located in
Sukoharjo Regency and employed in the manufacturing sector. This measures direct
exposure to the epicenter of layoffs at PT Sritex, (2) Shock Neighbor (Spatial Shock):
A dummy equal to 1 for workers in regencies neighboring Sukoharjo (Boyolali,
Klaten, Wonogiri, Karanganyar, and Surakarta City). This captures geographical
spillovers due to proximity to the epicenter, such as relocation of orders or
commuting flows, (3) Shock Spillover (Sectoral Linkages Shock): A dummy equal to
1 for workers employed in supporting sectors (trade, transportation, and
accommodation) in surrounding regencies. These variable captures input-output
linkages whereby shocks in the core industry transmit to related sectors.

These shock variables are incorporated into the estimation alongside
sectoral dummies and individual characteristics. X;is defined as a vector of
explanatory variables capturing individual and job-related characteristics, including
gender, marital status, educational attainment, urban or rural residence, union
membership, employment sector, and wage group. These variables are treated as
explanatory variables as they represent key determinants of job loss risk based on
the theoretical framework discussed earlier. At this stage, the sample includes all
individuals who were previously employed, regardless of whether they left their jobs
voluntarily or involuntarily.

Following the analysis of job loss (Model 1), this study proceeds to evaluate
the recovery process in the labor market. Two recovery indicators are employed: (1)
whether individuals transition into formal employment, and (2) whether they
transition into informal employment. For this analysis, probit regression is applied
using the following specifications:

Transition_formal; = a + B'sector; + @'Shock; + 6'X; + ¢;
Transition_informal; = a + B'sector; + @'Shock; + §'X; + ¢;
1, Transition_formal; > 0

0, otherwise
1, Transition_informal; > 0
0, otherwise

1]

Transition_formal; {

Transition_informal,; {
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The corresponding probabilities are given by:

Pr(Transitionsopmq,; = 1) = ®(B'sector; + 8'Shock; + §'X;)
Pr(Transition,rormar; = 1) = ®(B'sector; + 6'Shock; + §'X;)

where @ denotes the cumulative distribution function of the standard
normal. These specifications are hereafter referred to as Model 2 and will be
discussed in the Results section. Transition_Formal is a dummy variable that equals
1 if an individual who lost a job can r-enter employment in the formal sector.
Transition_Informal is a dummy variable that equals 1 if an individual who lost a job
can re-enter employment in the informal sector. The explanatory variables employed
in this stage are the same as those in Model 1. The observations are restricted to
individuals who experienced job loss, defined as those who (a) previously held a job
or business (r45b), (b) ceased working in that job within the past year (r46b), and
(c) are currently employed in their main job.

We evaluate three indicators of job quality for individuals who have
returned to employment after experiencing job loss: (i) the log of real monthly
earnings, (ii) a dummy variable indicating whether earnings are = the provincial
minimum wage (UMR), and (iii) a dummy variable indicating excessive working
hours (>48 hours per week). Since these outcomes are only observed for workers
who have re-entered employment, we correct for potential sample selection bias
using the Heckman model (for continuous outcomes) and the Heckprobit model (for
binary outcomes).

Work; = Zjy + 1
Work; = 1{Work; > 0

Where Z; contains the selection covariates, including age and its squared
term, education, marital status, gender, urban residence, union membership,
employment sector, and the shock variable. Age and its squared term are included to
capture potential non-linear effects of age on employment outcomes, allowing for an
inverted U shaped relationship. The outcome equation for earnings is specified as:

In(Earnings;) = a + B'sector; + @'Shock; + 6'X; + ¢ &~ N(0,1);

i 1 g
Estimated conditional on (Work; = 1), (/;l) ~N (8) , (pa ';)2>
L

A correlation coefficient p#0 indicates the presence of selection bias, which
is corrected using the Heckman procedure (either Maximum Likelihood or two-step
estimation). For binary outcomes, we employ a probit framework with selection,
specified as:

UMR; = a + f'sector; + @'Shock; + 8'X; + ¢;
Overwork; = a + B'sector; + @'Shock; + §'X; + ¢;
UMR; = 1{UMR; > 0}, overwork; = 1{overwork; > 0}

These specifications are hereafter referred to as Model 3 and will be
discussed in the Results section. To ensure the reliability and validity of the empirical
findings, several diagnostic and robustness checks are conducted. Multicollinearity is
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assessed using the Variance Inflation Factor (VIF), with all values below the
commonly accepted threshold, indicating no severe collinearity issues. Robustness is
further examined through alternative model specifications within the probit
framework, as well as variations in the Heckman selection model, where the selection
term remains statistically significant.

Sensitivity analyses using alternative definitions of key variables, along with
subsample analyses across different worker groups, are also performed to test the
consistency of the results. In addition, alternative measures of exposure are
employed to validate spatial and sectoral spillover effects. Across all specifications,
the findings remain qualitatively consistent, indicating that the results are robust and
not driven by model specification, sample selection, or variable definition.

Results and Discussion

This section presents the empirical findings of the study and discusses their
implications in light of the theoretical framework outlined earlier. The analysis is
structured into three parts, corresponding to the main research objectives: (i) labor
market vulnerability measured through job loss risk (Model 1), (ii) post-layoff labor
market transitions (Model 2), and (iii) post-recovery job quality (Model 3). This
structure allows for a comprehensive examination of how industrial shocks affect not
only the probability of job loss but also the pathways of recovery and the quality of
employment outcomes. Table 1 reports the marginal effects from Model 1,
corresponding to Equation (1) in the Methodology section, which estimates labor
market vulnerability through the measurement of job loss among workers in Central
Java Province.

Table 1. Marginal Effect Job Loss Model

Variables Model Job Loss (1)
Agricultural Sector (Ref)
Manufacturing Sector 0.011*
(0.006)
Finance Sector -0.014
(0.015)
Services Sector -0.026%**
(0.005)
Other Services Sector -0.011
(0.008)
Shock Sritex -0.010
(0.019)
Shock Neighbor -0.043***
(0.008)
Shock Spillover 0.042%**

(0.010)
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Variables Model Job Loss (1)
Training and certification 0.006
(0.005)
age -0.009***
(0.001)
age2 6.47e-05%**
(8.26e-06)
Labor Union Member -0.052%**
(0.007)
<=Primary school (SD/MI) (Ref)
Junior Secondary (SMP/MTs) -0.026%**
(0.004)
Senior Secondary (SMA/K/MA) -0.016***
(0.005)
Diploma I/11/111 -0.000
(0.014)
>= Diploma IV / Bachelor’s Degree -0.015*
(0.009)
Male 0.04 1%
(0.004)
Married -0.031%**
(0.004)
Urban -0.005
(0.004)
<=500.000 (Ref)
>500.000-1.000.000 -0.163***
(0.010)
>1.000.000-2.000.000 -0.177***
(0.009)
>2.000.000-5.000.000 -0.193***
(0.009)
>5.000.000-10.000.000 -0.213%**
(0.011)
>10.000.000 -0.208***
(0.015)
Observations 23,167

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: Processed by Author

The estimation results in Table 1 show that the risk of job loss in Central Java
following shocks in labor-intensive industries is strongly influenced by sectoral,
spatial, and individual characteristics. From a sectoral perspective, workers in
services face a lower probability of job loss than those in agriculture, whereas
manufacturing workers exhibit a higher degree of vulnerability. This finding suggests
that the service sector enjoys relatively greater flexibility and diversification, while
manufacturing, particularly garments and textiles, remains the epicenter of
vulnerability due to its high exposure to global demand fluctuations and shifts in
trade policy. This sectoral disparity also reflects differences in labor market stability
across sectors, consistent with segmented labor market structures.

The results for the shock variable illustrate how industrial shocks operate in
Central Java’s labor market. The analysis shows that the shock at the epicenter
(Sritex) has no significant effect on the probability of job loss. This suggests that the
impact of shocks is not statistically concentrated at the point of origin but instead
spreads more broadly to surrounding regions and sectors through spillover
mechanisms.
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By contrast, workers residing in neighboring regencies and municipalities are
observed to have a significantly lower likelihood of job loss. This pattern may reflect
a substitution or relocation effect, whereby when the production center comes under
pressure, part of the economic activity and employment opportunities shift to
surrounding areas. In this sense, neighboring regions benefit from a form of
protective effect as industrial activities relocate or expand beyond the epicenter.

Unlike this geographical pattern, sectoral spillover effects move in the opposite
direction. Workers in sectors directly linked to the affected industries, such as trade,
transportation, and accommodation, face a higher risk of job loss. This is consistent
with the literature on input-output linkages, which emphasizes that shocks to anchor
firms cascade to supporting sectors, thereby increasing vulnerability beyond the core
industry . Overall, these findings highlight that the impact of
shocks is multidimensional rather than singular. Geographically, neighboring
regencies appear relatively more protected, but sectorally, workers connected
through supply chains are more exposed. This dynamic is particularly important for
Central Java, whose economy is heavily reliant on labor intensive industries. Thus,
mitigation strategies cannot focus solely on core firms or epicenter regions but must
also encompass supporting sectors and surrounding areas to sustain employment
absorption in the aftermath of shocks.

At the individual level, worker characteristics, treated as explanatory variables,
also play a critical role in explaining vulnerability. Secondary and tertiary education
consistently reduce the risk of job loss, supporting the argument of Human Capital
Theory that skill accumulation provides protection in the labor
market. Union membership is shown to protect workers by reducing the probability
of job loss, reflecting the important role of collective institutions in maintaining job
security. Meanwhile, the risk of job loss follows an inverted U-shaped curve with
respect to age, where young workers are vulnerable due to limited experience and
older workers face challenges in adaptation. Interestingly, men have a higher risk
than women, possibly due to the dominance of male workers in the affected labor-
intensive sectors. Marital status serves as a protective factor: married workers are
more likely to be retained by firms and have a lower probability of job loss than
unmarried workers.

From a wage perspective, the analysis shows a consistent pattern: higher-wage
groups face lower risks of job loss. Low-wage workers (<Rp500,000) are the most
vulnerable, while higher-wage workers are relatively more protected. This pattern
also supports Labor Market Segmentation Theory, which suggests that workers in
the lower segment of the labor market are more exposed to instability and
displacement risks. This finding is consistent with Efficiency Wage Theory

, which suggests that firms tend to retain higher-wage workers
because of their productivity and the costs of replacing them. Taken together, these
results confirm that vulnerability to job loss is highly segmented by sector, region,
and individual characteristics. Table 2 presents the marginal effects from Model 2 (as
specified in the Methodology section), which examines labor market transitions
between workers who re-enter the formal sector and those who move into the
informal sector after experiencing job loss.

The results in Table 2 reveal distinct patterns of transition between workers
who re-enter the formal sector and those who move into the informal sector after
experiencing job loss. From a sectoral perspective, workers previously employed in
manufacturing, services, and other service activities are less likely to return to formal
employment but more likely to shift to informal employment.
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This is consistent with the characteristics of labor-intensive industries in
Central Java, where shocks create constraints on formal sector absorption but allow
transitions into informal employment, which is easier to access but associated with
lower job quality.

Table 2. Marginal Effects Job Transition Model

Variables Formal Transition Informal Transition
Agricultural Sector (Ref)

Manufacturing Sector -0.152%** 0.114%**
(0.035) (0.033)
Finance Sector -0.084 0.162
(0.117) (0.114)
Services Sector -0.090** 0.086**
(0.040) (0.036)
Other Services Sector -0.277*** 0.205%**
(0.052) (0.065)
shock_sritex -0.225 1.489***
(0.163) (0.563)
shock_neighbor -0.022 -0.165
(0.069) (0.127)
shock_spillover 0.020 0.806***
(0.082) (0.180)
Training and certification -0.247%** 0.232%**
(0.079) (0.075)
age 0.0246*** -0.013**
(0.006) (0.006)
age2 -0.000%*** 8.53e-05
(6.30e-05) (7.05e-05)
<=Primary school (SD/MI) (Ref)
Junior Secondary (SMP/MTs) -0.047 0.056
(0.0370) (0.035)
Senior Secondary (SMA/K/MA) -0.127%** 0.094***
(0.0350) (0.035)
Diploma I/11/111 -0.087 0.039
(0.0930) (0.087)
>= Diploma IV / Bachelor’s Degree -0.297%** 0.169**
(0.052) (0.070)
Male 0.126*** -0.196%**
(0.028) (0.028)
Married 0.094%** -0.050
(0.030) (0.032)
Urban -0.085%** 0.068**
(0.027) (0.027)

<=500.000 (Ref)
>500.000-1.000.000 0.298%** 0.371%%*
(0.042) (0.0370)
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Variables Formal Transition Informal Transition
>1.000.000-2.000.000 0.206%** 0.479%**

(0.033) (0.0280)
>2.000.000-5.000.000 0.039 0.655%**

(0.030) (0.023)
>5.000.000-10.000.000 0.208* 0.482%**

(0.108) (0.105)
>10.000.000 -0.164 0.871***

(0.122) (0.108)
Observations 1,957 1,957

Standard errors in parentheses
*#* p<0.01, ** p<0.05, * p<0.
Source: Processed by Author

The results in Table 2 reveal distinct patterns of transition between workers
who re-enter the formal sector and those who move into the informal sector after
experiencing job loss. From a sectoral perspective, workers previously employed in
manufacturing, services, and other service activities are less likely to return to formal
employment but more likely to shift to informal employment. This is consistent with
the characteristics of labor-intensive industries in Central Java, where shocks create
constraints on formal sector absorption but allow transitions into informal
employment, which is easier to access but associated with lower job quality.

The shock variables provide a striking contrast. The Sritex shock is not
significant for transitions into formal employment, yet it strongly increases the
likelihood of workers moving into informal employment. In other words, the
epicenter of the shock no longer functions as a source of formal job absorption but
instead pushes displaced workers into the informal market. Similarly, spillover
shocks follow the same pattern: although insignificant for formal transitions, they
significantly increase the probability of entering informal employment. These results
confirm a displacement effect, where supporting sectors are unable to absorb labor
into formal pathways and instead intensify flows into informality. By contrast, shocks
in neighboring regions are insignificant, indicating that the protective effects
identified in Model 1 do not necessarily draw workers back into formal jobs, but
neither do they strongly channel them into informal work

This pattern provides strong empirical support for Labor Market
Segmentation Theory, which posits that barriers to entry in the formal sector
constrain re-employment opportunities, thereby channeling displaced workers into
the informal segment of the labor market.

Individual characteristics, treated as observed explanatory variables in the
model, also play an important role in shaping transition outcomes. Workers with
higher education (senior secondary through university) are less likely to return to
formal employment but more likely to enter informal jobs, pointing to evidence of
skill downgrading. This suggests that even educated workers, under labor market
pressure, may be forced to accept informal jobs of lower quality than their
qualifications. Training and certification also exhibit a paradoxical pattern: they
reduce the probability of transitioning into the formal sector but increase the
likelihood of entering the informal sector.

This may reflect the short-term practical nature of training programs, which
are more easily accommodated in informal settings than in the formal sector, where
employment structures tend to be more rigid



Job Loss, Informality, and the... (Prajanti, et al.) 84

. Demographic factors further
reinforce these dynamics. Male workers are more likely to re-enter formal jobs, while
women are more frequently pushed into informal employment, reflecting persistent
gender segregation in the labor market. Younger workers have a greater chance of
returning to formal employment, whereas older workers are more likely to enter
informal employment. Marital status serves as a protective factor, with married
workers more likely to remain in formal employment. At the same time, living in
urban areas reduces the probability of formal transition but raises the probability of
entering informal jobs, consistent with the large share of the urban informal
economy.

From the wage perspective, workers from higher previous wage groups are
more likely to transition into informal rather than formal jobs. This pattern indicates
that even those with prior experience in higher-wage positions are forced by labor
market shocks to adjust to informal work, highlighting the scarring effect of mass
layoffs on post-recovery job quality. Overall, the results from Model 2 suggest that
post-job-loss transitions in Central Java are dominated by movements into the
informal sector rather than by recovery into formal employment. This highlights the
limited absorptive capacity of the formal sector and reinforces the structural
segmentation of the labor market following industrial shocks.

Taken together, the findings from Model 2 suggest that post-job-loss
transitions in Central Java predominantly flow into the informal sector, particularly
among workers directly or indirectly affected by industrial shocks. This underscores
the weak capacity of the formal sector to reabsorb displaced workers and highlights
the substantial challenge of maintaining job quality in the face of volatility in labor-
intensive industries. Table 3 presents the results from Model 3 (as specified in the
Methodology section), which evaluates job quality among workers who have re-
entered employment after experiencing job loss, using a Heckman selection
framework to account for potential selection bias.

Table 3. Marginal Effects Wage Model

Formal Informal

VARIABLES Heckman: Heckprobit: Heckprob Heckman: Heckprobit: Heckprobit:

In(Earnings) | Above UMR it: In(Earnings) | Above UMR  overwork
Two-step overwork Two-step

Agricultural
Sector (Ref)
Manufacturi 0.4271%* 0.422%** 0.413*** -0.449%** -0.3971%** -0.437***
ng Sector

(0.089) (0.089) (0.089) (0.076) (0.076) (0.074)
Finance 0.857** 0.883*** 0.889*** -0.202 -0.227 -0.289
Sector

(0.211) (0.212) (0.219) (0.286) (0.290) (0.288)
Services 0.628*** 0.629*** 0.605*** 0.020 0.158** 0.134*
Sector

(0.093) (0.095) (0.092) (0.081) (0.076) (0.076)
Other 0.344** 0.347*** 0.341%** -0.325%** -0.333%** -0.334%**
Services
Sector

(0.116) (0.116) (0.117) (0.107) (0.106) (0.109)
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Formal Informal
VARIABLES Heckman: Heckprobit: Heckprob Heckman: Heckprobit: Heckprobit:
In(Earnings) | Above UMR it: In(Earnings) | Above UMR  overwork
Two-step overwork Two-step
shock_sritex -0.062 -0.021 -0.067 -0.361* -0.194 -0.187
(0.198) (0.208) (0.198) (0.191) (0.225) (0.232)
shock_neighb 0.206 0.229* 0.225* 0.218* 0.289** 0.290**
or
(0.127) (0.128) (0.127) (0.121) (0.132) (0.132)
shock_spillov 0.114 0.100 0.104 -0.038 0.002 0.020
er
(0.162) (0.164) (0.163) (0.154) (0.170) (0.174)
Training and 0.043 0.036 0.036 0.005 -0.037 -0.023
certification
(0.066) (0.066) (0.067) (0.067) (0.067) (0.070)
age 0.093*** 0.093*** 0.092%* 0.109*** 0.106*** 0.109***
(0.010) (0.010) (0.010) (0.010) (0.009) (0.009)
age2 -0.001*** -0.001***  -0.001*** -0.007*** -0.001*** -0.001***
(0.000) (0.000) (0.000) (0.000) (0.000) (0.000)
<=Primary
school
(SD/MI) (Ref)
Junior 0.333%** 0.335%** 0.337** 0.253*** 0.256*** 0.281***
Secondary
(SMP/MTs)
(0.080) (0.080) (0.080) (0.072) (0.078) (0.079)
Senior 0.269%** 0.262%** 0.272%** 0.009 -0.069 -0.043
Secondary
(SMA/K/MA)
(0.070) (0.071) (0.070) (0.063) (0.063) (0.065)
Diploma 0.376** 0.375** 0.388** 0.118 -0.029 -0.083
I/11/111
(0.173) (0.174) (0.173) (0.234) (0.194) (0.192)
>= Diploma IV 0.295%** 0.261** 0.263** -0.163 -0.271** -0.346***
/ Bachelor’s
Degree
(0.106) (0.105) (0.104) (0.116) (0.114) (0.111)
gender 0.004 0.021 -0.003 0.004 -0.1171** -0.027
(0.050) (0.056) (0.052) (0.054) (0.051) (0.050)
Male 0.481*** 0.471%** 0.481*** 0.51 1% 0.659*** 0.610***
(0.055) (0.055) (0.056) (0.050) (0.050) (0.052)
Married 0.108* 0.110** 0.117** -0.069 -0.109** -0.109*
(0.056) (0.056) (0.056) (0.054) (0.054) (0.057)
Constant -1.419%** -1.411%*  -1.365*** -1.382%** -1.11 7% -1.172%**
(0.224) (0.225) (0.225) (0.235) (0.214) (0.209)
Observations 10,610 10,614 10,614 15,772 15,772 15,772

Robust standard errors in parentheses
*** p<0.01, ** p<0.05, * p<0.1
Source: Processed by Author
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The results of Model 3 provide insights into job quality in the post recovery
period following labor market shocks. Overall, workers who return to employment
face significant variation in earnings, the probability of earning at or above the
provincial minimum wage, and the risk of excessive working hours. First, in the
earnings model (log of real wages), the findings show that manufacturing, financial
services, and modern services are positively associated with real income among
formal workers. In contrast, for informal workers, manufacturing is negatively
associated, underscoring that those pushed into informal manufacturing jobs
experience a deterioration in earnings quality. This divergence suggests that sectoral
effects on earnings depend critically on whether workers re-enter the formal or
informal segment of the labor market.

Education consistently plays a positive role: higher levels of education are
strongly linked to higher real earnings. This is consistent with Human Capital Theory

, which posits that investment in human capital through education
enhances productivity and directly translates into higher wages. In addition, union
membership is positively associated with earnings, reflecting unions' role of unions
in protecting wage bargaining

. The Sritex shock in the informal
sector is significantly negative, suggesting a scarring effect: workers affected by the
core shock not only lose their jobs but also earn lower wages upon reemployment.
This indicates that the impact of the shock persists beyond displacement, affecting
subsequent income trajectories. The displacement worker literature emphasizes that
job loss due to external shocks can result in long-term earnings losses

Second, in the model of the probability of receiving wages = the minimum
wage, clear sectoral differentiation emerges. Workers in manufacturing and modern
services are more likely of earn at or above the minimum standard, while those
pushed into the informal sector are less likely. Training exhibits an ambiguous effect:
although it may improve the likelihood of remaining in the labor market, it does not
necessarily guarantee decent wages. This underscores the need to adjust training
programs to better align with the requirements of the formal sector. Third, in the
overwork model (>48 hours per week), the results show that the risk of excessive
working hours is higher among male workers, low-wage earners, and those re-
entering the informal sector. This is consistent with findings from developing
countries , which show that informality not only reduces
wage quality but also increases disproportionate workloads, as workers tend to
extend working hours to compensate for lower earnings.

Interestingly, the shock variables display mixed patterns. The Sritex shock is
not significant for real earnings or for minimum wage compliance, yet it is correlated
with a greater likelihood of entering informal employment, which is often
characterized by low pay and long hours. Spillover shocks similarly suggest an
increased probability of workers entering jobs of lower quality (underpayment or
overwork), indicating that inter-sectoral spillovers are more negative than
protective. By contrast, shocks in neighboring regions sometimes serve a mitigating
role: spatial proximity to the epicenter does not necessarily reduce job quality and,
in some models, is even associated with a higher probability of retaining more decent
work. Taken together, the results of Model 3 underscore that post-recovery job
quality remains fragile in Central Java. Education and union membership emerge as
key protective factors, while structural characteristics such as sectoral exposure and
employment type continue to shape outcomes.
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Overall, the findings provide strong evidence of scarring effects, in which
labor market shocks not only increase the probability of job loss (Model 1) and shift
workers into informal employment (Model 2) but also lead to a persistent
deterioration in job quality after re-employment.

The policy implications of Model 3 underscore that post-layoff recovery
should be assessed not only by the number of workers who regain employment but
also by the quality of the jobs they obtain. As Model 2 indicates that transitions are
more likely to occur into informal employment rather than formal employment,
short-term and practical training programs may inadvertently channel workers into
the informal sector. This calls for a reorientation of training design toward
competency-based models and industry-recognized certification, so that programs
genuinely facilitate pathways back to formal employment. A triple-helix
collaboration among government, businesses, and universities is critical to ensuring
that training curricula align with the requirements of the formal labor market. This
finding is consistent with the literature highlighting the limitations of short-term
vocational training in creating formal transitions, while integration with industry
standards has proven more effective

In addition, the minimum wage policy requires strengthening, partlcularly
in the informal sector, since Model 3 indicates that informal workers are more
vulnerable to underpayment. Labor law enforcement must be broadened so that
minimum wage standards reach workers pushed out of the formal sector. However,
implementation reach is limited. Incentive programs such as wage subsidies could
also be considered to safeguard the purchasing power of vulnerable workers in the
aftermath of layoffs. Empirical evidence from developing countries suggests that
minimum wage protection can mitigate inequality and shield low-wage workers from
the pressures of flexible labor markets

The heightened risk of excessive working hours, espeaally among male
workers in manufacturing, also indicates the need for stricter enforcement of
working time regulations, as shown in Model 3. Labor-intensive firms often rely on
overtime to meet production targets, yet this practice undermines job quality and
poses health risks for workers. Research on working time in developing countries
shows that both informal and formal workers are vulnerable to excessive workloads
as a strategy to offset insufficient earnings

. Accordingly, labor market policies
should encourage firms to raise productivity through technological and managerial
innovation rather than by extending working hours.

Long-term scarring effects also warrant close attention. Model 3 shows that
workers at the shock epicenter not only experience immediate income losses after
layoffs but also continue to face lower job quality upon reemployment. This is
consistent with , who found that displaced workers in industrial
restructuring suffered significant long-term income losses. Policy interventions such
as wage insurance, temporary compensation, and reemployment services, including
job matching, career counseling, and industry-based retraining, are therefore needed
to minimize long-term damage. In addition, the results suggest that age and gender
differences play a role in shaping post recovery outcomes, implying that targeted
interventions may be necessary for specific worker groups. The spatial dimension is
equally important for policy design. As Model 1 shows differences in job loss risk
across regions and Model 3 indicates relatively better job quality in neighboring
areas, this highlights the importance of cross-regional labor strategies.
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A regional cluster approach could help distribute the risks of layoffs and
strengthen labor market resilience more evenly across Central Java. This aligns with
, who show that sectoral and spatial linkages can either
amplify or dampen the effects of shocks, depending on the structure of production
networks and the distribution of economic activities. Overall, post-layoff policy must
emphasize not only employment quantity but also job quality, fair wages, humane
working hours, and sustainable productivity. An integrated strategy that combines
skills enhancement, wage protection, enforcement of working time, mitigation of
scarring effects, and cross-regional coordination can support the achievement of the
ILO Decent Work Agenda and SDG 8 on decent work and sustainable economic
growth.

Conclusion

This study demonstrates that labor market shocks in Central Java generate
multidimensional vulnerabilities. First, the risk of job loss is segmented by sector,
space, and individual characteristics. Manufacturing workers are the most exposed,
service workers are relatively more protected, and agricultural workers face
intermediate risks. Spatially, neighboring regions benefit from a protective
substitution effect, while sectoral linkages through supply chains transmit
vulnerability to supporting industries. At the individual level, education, union
membership, marital status, and higher wage groups serve as protective factors,
while men, younger and older workers, and the low-paid are more vulnerable.

Second, post-layoff transitions predominantly channel displaced workers
into informal employment. The epicenter (shock_ sritex) and sectoral spillovers
strongly increase the likelihood of moving into informal rather than formal
employment, underscoring the formal sector's weak absorptive capacity of the formal
sector. Even educated and trained workers experience skill downgrading, while
demographic factors such as gender, age, and urban residence further reinforce
segmented pathways.

Third, job quality in the recovery phase remains fragile. Workers pushed into
informality are more likely to earn below minimum wage and to experience excessive
working hours, confirming a scarring effect that extends beyond job loss into the
degradation of employment conditions. Conversely, education and union
membership consistently improve earnings and wage compliance, underscoring their
role as structural protections.

Overall, the findings emphasize that industrial shocks in labor-intensive
regions such as Central Java cannot be addressed by focusing only on epicenter firms.
Effective policy responses must account for sectoral and spatial spillovers, strengthen
formal sector absorptive capacity, and enhance worker protections through
education, training alignment, wage regulation, and collective institutions.

However, this study is subject to several limitations. The use of cross-
sectional data from SAKERNAS limits the ability to capture dynamic and long-term
scarring effects following job loss, as the analysis is based on a single observation
period. Future research would benefit from the use of longitudinal data or panel
datasets to better track employment trajectories over time, as well as in-depth case
studies to capture firm-level adjustments and worker experiences. In addition,
further exploration of emerging labor market dynamics, such as digital platform
employment and regional labor networks, would provide valuable insights into how
workers adapt to structural changes.
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