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Abstract 

This study analyzes the mechanisms by which short‑time work (STW) schemes affect firm’s employment adjust‑
ments, using establishment‑level data during the Great Recession from Japan. The findings show that STW leads 
to a decrease in both hiring and separations, with no significant positive effect on net employment. The observed 
curtailed hiring can be explained within the context of how STW promotes labor hoarding. STW encourages firms 
to maintain redundant employment by subsidizing the costs of labor hoarding. The excess labor surplus in firms 
adopting STW diminishes the incentive to recruit new workers in anticipation of the recovery period. Furthermore, 
as firms generally lack the motivation to hoard marginal workers, STW may exacerbate job security disparities 
between regular and marginal workers. These findings have important implications for policy evaluation, emphasizing 
the need for a comprehensive understanding of the potential adverse consequences of STW on labor market entrants 
and marginal workers.
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1 Introduction
Just like many other major industrial economies, Japan 
experienced substantial setbacks due to the sharp 
declines in trade and production triggered by the collapse 
of Lehman Brothers and the subsequent financial crisis 
in the United States. During the first quarter of 2009, the 
real GDP contracted by 8.4% (annual rate), relative to the 
preceding year, while the industrial production index wit-
nessed a 34% decline in February 2009 compared to May 
2008. The contraction in output during the Great Reces-
sion surpassed that of previous economic downturns, 
as depicted in the top two panels of Fig. 1. Surprisingly, 
the impact of this significant output drop on the labor 

market was comparatively modest. Despite the unem-
ployment rate rising to 5.5% in July 2009, up from 3.8% 
in October 2008, the recovery proved relatively swift, as 
illustrated in the bottom panel of Fig. 1. The unemploy-
ment rate commenced its descent in the fourth quarter 
of 2009, and by the conclusion of 2011, it had returned to 
the mid-4% range, closely aligning with the natural rate.

Comparing Japan’s performance with that of other 
countries during the Great Recession, Japan fared well as 
noted by Steinberg and Nakane (2011) and others. Vari-
ous perspectives have emerged to explain this resilience. 
Drawing upon comparisons with the recession in 1997–
1998, Hijzen et  al. (2015) find that it is a major shift in 
the adjustment of labor input away from employment to 
average hours that greatly lessened the negative impact 
on employment. In contrast, Pissarides (2013), employ-
ing a simple Okun type regression, identifies a remark-
ably large negative prediction residual during the bottom 
of Great Recession, hovering around −2% in Japan. He 
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suspects that labor hoarding, a phenomenon wherein 
firms maintain a workforce beyond the optimal level in 
response to temporary shocks, aiming to economize on 
the costs associated with firing, hiring, and employee 
training, may account for this negative residual in Japan’s 
case. Steinberg and Nakane (2011), on the other hand, 
attribute the relatively mild employment response in 
Japan to wage flexibility. Through international macro 
comparisons, they posit that wage flexibility serves as 
a substitute for employment flexibility, elucidating the 
comparatively modest impact of the Great Recession on 
employment in Japan.

Yet they also consider that the heavy dose of govern-
ment subsidies aimed at supporting and encouraging 
work hour reduction played a pivotal role in mitigating 
the negative effect of a sharp output decline on employ-
ment. In response to the onset of the Great Recession in 
the global economy, the Japanese government demon-
strated an unusually prompt reaction by implementing a 
range of emergency measures. One notable intervention 
involved a significant enhancement of the Employment 
Adjustment Subsidy, the short-time work (STW) scheme 
in Japan, to prevent downward employment adjustments. 

The eligibility criteria were significantly relaxed, and the 
subsidy amount was substantially increased in December 
2008, right after the bankruptcy of Lehman Brothers.

In this paper, I analyze carefully the effect of the Jap-
anese STW on employment flows. To achieve this, I 
develop an endogenous treatment model for estimat-
ing the influence of STW on the employment adjust-
ments within an establishment. The challenge in studying 
the effects of STW lies, at least partially, in the poten-
tial dependence of how STW influences employment 
adjustments on establishment-specific characteristics. 
These characteristics, including management policies, 
employee composition, and the substitutability between 
the number of employees and work hours, are not 
directly observable to researchers with limited informa-
tion. To address this, I employ a fixed-effects model that 
allows for establishment-specific effects using micro 
panel data of establishments. To counteract poten-
tial self-selection bias, I treat the take-up of STW as an 
endogenous decision.

This paper contributes to the literature by being among 
the first analysis to utilize micro panel data of establish-
ments for an in-depth examination of the impact of STW 

Fig. 1 Changes of real GDP, indices of industrial production for all industries, and unemployment rate during the recessions in recent years. Note: 
The dates of the recessions are specified by the turning points of the growth of detrended log real GDP. The four periods of the recessions are 
1991Q2–1994Q2, 1997Q1–1999Q1, 2001Q1–2002Q1, and 2008Q1–2009Q4. The quarter immediately following the Lehman Brothers’ bankruptcy 
(2008Q4) is denoted by a circled marker. Source: Author’s calculation based on SNA, Indices of Industrial Production, and Labor Force Survey
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on employment adjustments in Japan during the Great 
Recession. The utilization of this data allows for the direct 
identification of business conditions, employment turno-
vers, and STW take-up for each establishment, facilitat-
ing the incorporation of establishment-specific effects. 
Furthermore, partly due to the limitations of data, past 
studies focus mainly on how STW influences layoffs or 
unemployment rate. However, with the access to the data 
on both the hiring and separations of establishments, I 
gain deeper insights into the mechanisms through which 
STW influences a firm’s employment decisions.

I find that the estimated treatment effects of the STW 
in Japan on labor turnovers are −1.4% (on an annual 
basis) for separations and −3.1% for hiring. Conse-
quently, the overall effect of the subsidy on employment 
is −1.7%, although this outcome lacks statistical signifi-
cance. The estimation results reveal that STW diminishes 
both hiring and separations, and there is insufficient 
evidence supporting a positive impact on employment. 
The observed reduction in hiring can be explained by 
understanding how STW encourages labor hoarding. In 
order to economize on turnover costs, firms may opt to 
decrease work hours instead of reducing the workforce in 
response to temporary shocks (labor hoarding). However, 
labor hoarding incurs costs, including leave allowances 
that firms must compensate workers for the reduced 
work hours. Frictions such as financial constraints may 
constrain labor hoarding below its efficient level. By sub-
sidizing the costs associated with the reduction in work 
hours, STW enables firms to achieve a higher level of 
labor hoarding than they would accomplish without 
STW.

The excess labor surplus in firms taking up STW 
diminishes the incentive to recruit new workers in antici-
pation of the recovery period. Consequently, STW may 
undermine employment prospects for recent graduates, 
thereby amplifying the scarring effect. Moreover, through 
promoting labor hoarding, STW has the potential to 
exacerbate the disparity in job security between regu-
lar and marginal workers, as firms, in general, lack the 
motivation to hoard marginal workers.1 In sum, STW 
may redirect adjustments and risk from existing regular 
workers onto labor market entrants and marginal work-
ers through subsidizing labor hoarding.

The paper is structured as follows. Section  2 reviews 
previous studies on the STW in Japan. Section  3 
describes a comprehensive account of the data. Sec-
tion 4 presents the base model and the estimation results. 

Section 5 discusses the evaluation of the Japanese STW. 
Finally, Sect. 6 concludes the study.

2  Past studies on the STW in Japan
The STW in Japan, known as Employment Adjustment 
Subsidy (Koyō Chōsei Joseikin), is a subsidy program 
designed to support employers compelled to downsize 
due to fluctuations in business conditions or other eco-
nomic factors. This program extends financial support by 
subsidizing a portion of the fringe benefits or compensa-
tions allocated to employees experiencing reduced work 
hours or days. By subsidizing the cost associated with 
the reduction in the work hours of existing employees, 
the Japanese STW aims to incentivize firms to avoid lay-
offs, thereby stabilizing employment against temporary 
shocks. The program is funded by the national employ-
ment insurance program in Japan, the primary and man-
datory unemployment insurance system applicable to 
establishments and their employees meeting specified 
criteria. As of 2010, the employment insurance coverage 
rate for regular workers reached 99.5%. In stark contrast, 
the coverage rate for marginal workers stood at a mere 
65.2%, resulting in the exclusion of more than 30% of 
marginal workers from STW payment eligibility.2

Earlier studies on the policy effect of the STW in Japan 
relied mostly on macroeconomic analysis at industry or 
prefecture level due to the lack of suitable micro data. 
In addition, because STW was only applied to establish-
ments in designated industries until 2001, research inter-
est has been placed on whether STW prevents the exit of 
inefficient establishments and delays the transformation 
of the industrial structure. Among them, Chuma et  al. 
(2002), using the prefectural data from 1975 to 1999 to 
investigate the impact of STW on employment adjust-
ments, fail to detect any significant impact of STW on 
regional variations in the unemployment rate. In con-
trast, Kambayashi (2012) developed a search model to 
ascertain the relationship between STW and the Bev-
eridge curve. This model was subsequently estimated uti-
lizing data on active job openings and applications. The 
result suggests that STW may have mitigated the escala-
tion of the unemployment rate.

The expanded utilization of STW during the Great 
Recession across multiple OECD countries, including 
Japan, offers an opportunity to examine its impact on 
employment. Using data gathered from these countries, 
rigorous cross-country panel analysis has been diligently 
undertaken to identify the relationship between STW 
take-up rate and employment outcome by exploiting the 
variations in STW take-up rates across countries and 1 In common parlance used by labor statistics in Japan, regular (seiki) 

employees are those working full time with an indefinite length of employ-
ment contracts. Marginal (hi-seiki) employees include all employees either 
working less than full time and/or with a fixed length of employment con-
tracts.

2 Additional file 1: Appendix 2 offers a comprehensive overview of the insti-
tutional background of the STW in Japan.
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over time. Among them, Hijzen and Venn (2011) con-
duct a study of STW using data for 19 OECD countries 
including Japan, wherein they estimate a cross-country 
regression and find that STW significantly reduced the 
negative impact of the severe recession on employment. 
Cahuc and Carcillo (2011), expanding the data to 25 
OECD countries, also obtain a similar estimation result 
indicating a significant effect of STW in mitigating the 
negative impact of output decline on employment. In 
Hijzen and Venn (2011), the estimated impact of STW on 
employment amounts to saving approximately 0.4 million 
jobs in Japan, while Boeri and Brueckner (2011) suggest a 
comparatively smaller impact, saving around 10,000 jobs. 
Hijzen and Martin (2013) extend the estimation period 
up to 2010, focusing on the dynamic effects of STW over 
time. Assuming symmetric impacts during downturns 
and recoveries, they observe that although about 0.4 
million jobs were preserved in Japan during the crisis, 
the continued use of STW during the subsequent recov-
ery exerted a negative influence, resulting in a cumula-
tive negative impact of approximately 15,000 jobs by the 
end of 2010. A consistent finding across these studies is 
that the estimated impact on employment for temporary 
workers in the sample economies is either statistically 
insignificant or quantitatively very small.

These macroeconomic evaluations, however, do not 
shed much light on how STW impacts the employ-
ment adjustments within a firm. Theoretical studies 
provide valuable insights in this realm. Van Audenrode 
(1994) illustrates that STW is likely to shift the process 
of labor adjustment from adjustments through layoffs to 
adjustments through variations in working time using 
an implicit contract model. Balleer et al. (2016) demon-
strate that STW diminishes layoffs and augments hiring 
through a search and matching model. However, they 
note that temporary discretionary changes in the eligibil-
ity criteria of STW, crafted to address severe economic 
downturns, prove entirely ineffective as they fail to influ-
ence future expectations of firms. Cooper et  al. (2017), 
employing a search and matching model that assumes 
the endogenous response of vacancy-filling probability 
to employment levels, reveal that although STW lessens 
layoffs, a decrease in the unemployment rate escalates 
search costs, thereby reducing hiring in expanding firms, 
ultimately undermining the labor market’s allocative 
efficiency and leading to significant output losses. Grif-
fin (2010), focusing on the STW in Japan and utilizing 
a partial equilibrium model, establishes that STW curbs 
employment volatility in firms responding to business 
cycles. Consequently, while firms increase the number of 
unutilized employees and maintain higher average estab-
lishment-level employment during economic downturns, 

they spend less time and money on hiring in favorable 
conditions.

While theoretical studies consistently confirm STW’s 
efficacy in reducing layoffs, empirical studies utilizing 
micro data present inconclusive findings regarding this 
impact. The divergence in findings arises from the inher-
ent challenge of mitigating selection bias resulting from 
firms’ self-selection into STW take-up. Bellmann et  al. 
(2012) (Germany), using an IV difference-in-difference 
method, discover no significant evidence regarding the 
effect of STW on employment adjustments. Similarly, 
Kruppe and Scholz (2014) (Germany) and Calavrezo et al. 
(2010) (France), employing a propensity score matching 
approach, find no positive effects of STW on employ-
ment. In contrast, Boeri and Brucker (2011) (Germany), 
investigating the same data as Bellmann et al. (2012) but 
employing firms’ prior STW experience as an instru-
mental variable to address self-selection concerns, find 
that STW did contribute to reducing job losses during 
the Great Recession. Recent studies, such as Giupponi 
and Landais (2022) (Italy), Cahuc et  al. (2021) (France), 
and Kopp and Siegenthaler (2021) (Switzerland), employ 
identification strategies leveraging exogenous eligibil-
ity rules or regional/departmental approval rates of 
STW, all of which affirm the positive effects of STW on 
employment.

The Japan Institute of Labour Policy and Training 
(JILPT) (2017) collects the first comprehensive analyses 
on the Japanese STW using establishment-level micro 
data. Three chapters investigate the STW’s influence 
on worker flows (hires and separation) employing esti-
mation methods designed to address the self-selection 
problem. Ariga and Kuo in Chapter  5 utilize an endog-
enous switching regression model, while Ka in Chap-
ter  6 employs a propensity score matching approach, 
and Zhang in Chapter 7 utilizes an instrumental variable 
approach. Despite variations in estimation techniques 
and sample selections, Chapters  5 and 7 find at least 
some negative impact on separations. Meanwhile, Chap-
ters 5 and 6 both identify a significant negative impact on 
hiring.

This paper is based on Chapter  5 by Ariga and Kuo 
from JILPT (2017). While utilizing the same dataset, a 
Heckman-type two-step endogenous treatment model 
is employed to address the self-selection issue. Particular 
emphasis is placed on the interpretation of the main find-
ing on reduced hiring and delving into the policy evalua-
tion of STW. The impact of STW on hiring has remained 
relatively underexplored in prior research. Nonetheless, 
as demonstrated by Bellmann et  al. (2012), over half of 
the increased job losses in STW recipient establishments 
during the Great Recession in Germany were attribut-
able to reduced hiring. In addition, although STW is not 
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the focus of the paper, Hijzen et  al. (2015), undertaking 
a comparative analysis of the recessions in Japan dur-
ing 2008–2009 and 1997–1998, find that compared to 
the 1997–1998 recession, the response to output decline 
during the Great Recession were highly muted, more so 
in hiring than in separations. These outcomes imply a 
conceivable scenario wherein the augmented utilization 
of STW could significantly affect the hiring behavior of 
firms.

3  Data
3.1  Data source and variable construction
This paper utilizes two sets of establishment-level data. 
The first set, referred to as the “Survey,” is obtained from 
a survey conducted by JILPT in June and July of 2013. 
The purpose of this survey is to investigate the utilization 
of STW at recipient establishments during the relevant 
period and compare it with non-recipients. It randomly 
selected 7500 establishments from the entirety of those 
utilizing STW between December 2008 and March 
2013. To establish a control group, an equivalent num-
ber of establishments (7500) which did not use STW in 
this period were selected based on stratified sampling 
by prefecture, industry, and size of the establishment. 
After data cleaning, there are 5945 valid replies, includ-
ing 3479 recipients and 2466 non-recipients.3 The Survey 
collected information about changes in operation level,4 
employment, hiring, job separation, and other indica-
tors related to production and employment changes on 
a fiscal year basis. The Survey also includes information 
regarding establishment characteristics and the types 
of employment adjustment methods employed during 
past economic downturns. It is important to note that 
these responses were retrospective answers compiled in 
mid-2013.

The second set, referred to as the “Admin,” is the data 
compiled by the administrative body of the Ministry of 
Health, Labour and Welfare (MHLW) in charge of the 

STW program.5 The Admin contains monthly records of 
30,000 establishments, including 14,711 recipients and 
15,289 non-recipients, covering the period from April 
2008 to March 2013.6 The selection of recipients and 
non-recipients was conducted through stratified sam-
pling from establishments that employed the STW and 
those that did not respectively. Stratification was per-
formed based on prefecture, industry, and the size of 
the establishment. This dataset includes information on 
the number of employees covered by employment insur-
ance in each establishment, their inflows, outflows, and 
detailed information on the use of STW on a monthly 
basis. However, because the data is collected for the 
administrative purposes of employment insurance, it 
lacks other crucial information necessary for investi-
gating the characteristics of employment adjustments 
during the sample period. Specifically, there is no infor-
mation regarding employment composition, work hours, 
and measures of production or sales on which the STW 
eligibility requirement is imposed. Additionally, it should 
be noted that the Admin data does not include employees 
who are not covered by employment insurance, mainly 
marginal workers. Hence we have no way of knowing the 
ramifications of STW on their fates. This limitation of the 
data necessitates caution in interpreting the estimation 
results.

The Survey and Admin are combined into a yearly panel 
data using the common identification numbers assigned 
to each establishment. The outcome variables are hiring 
rate, separation rate, and rate of employment change, all 
measured on an annual basis. These variables are com-
puted using data on the monthly inflow and outflow of 
employees covered by employment insurance in each 
establishment. The take-up of STW is represented with 
a dummy variable that takes the value of 1 if an estab-
lishment receives STW subsidy for at least one month 

3 The overall response rate is 39.7%, with a discernable disparity between 
recipients at 46.4% and non-recipients at 31.1%; notably, respondents who 
did note utilize STW exhibited a markedly low response rate. Given the 
survey’s specific focus on the utilization and impact of STW, it is suspected 
that the respondents’ familiarity with STW exerted an influence on the 
response rate, causing selection into the survey. A more thorough explana-
tion of this selection issue will be provided in Sect. 3.2.
4 Within the Survey, respondents were asked to indicate a numerical value 
for each fiscal year, reflecting the overall business activity level relative to 
FY2007, which is set as the reference point at 100. In the questionnaire, 
JILPT used the term “jigyō katsudō suijun” which I translated as “opera-
tion level,” to represent the business activity level of an establishment. JILPT 
deliberately avoided terms such as “sales” and “production” in the question-
naire, as some establishments are offices without available sales or produc-
tion figures. The key point is that the respondent is expected to select the 
most appropriate variable that represents their overall business activity 
level.

5 Contrary to the Survey, which is accessible to any researcher upon 
application to the JILPT, access to the Admin is exclusively granted to 
researchers authorized by the MHLW. Consequently, while data access for 
replication studies is feasible in principle, it necessitates explicit approval 
from the MHLW.
6 The MHLW exclusively provided the administrative data to the “Study 
Group on the Utilization and Policy Significance of the Employment Adjust-
ment Subsidy,” convened by the JILPT, with the specific objective of scruti-
nizing the ramifications of the Japanese STW during the Great Recession. 
Given the targeted emphasis on the Great Recession, the dataset encom-
passes information solely spanning from April 2008 to March 2013. Acces-
sibility to the administrative records beyond this delineated period remains 
restricted, contingent upon authorization from the MHLW.
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in a year, and 0 otherwise.7,8 Both the outcome variables 
and the STW dummy variable are constructed using the 
Admin. The constructed data set follows a fiscal year 
basis (from April to March of the next year), and the sam-
ple period covers FY2008 to FY2012.

The most crucial control variable is the business con-
dition of an establishment. Since the Admin data does 
not include monthly production or sales figures, I use 
the matched survey results on annual changes in the 
operation level as a proxy for this unobservable variable. 
Other control variables encompass the yearly average of 
the number of employment insurance covered employ-
ees, which serves as a proxy for establishment size, the 
average share of STW recipients in the industry to which 
an establishment belongs, the share of regular workers 
among directly hired employees, the year of establish-
ment, and the industry and regional affiliations of an 
establishment. The first two control variables are con-
structed based on the Admin data, while the remaining 
variables are derived from the Survey. After eliminating 
samples with missing observations for these key vari-
ables, the sample consists of 4,689 establishments, result-
ing in 22,610 observations in the combined panel data.

It is important to note that the operation level, a cru-
cial control variable in my analysis, represents annual 
data obtained from the Survey conducted in mid-2013. 
Due to the retrospective nature of the questionnaire, it 
is likely to contain recall errors. In contrast, the outcome 
variables and the dummy variable indicating the use of 
STW are constructed from the Admin data, suggesting a 
lower likelihood of similar data contamination. Nonethe-
less, the outcome variables (hiring rate, separation rate, 
and rate of employment change) also face challenges, as 
the inflow and outflow of employment insurance cov-
ered employees may not precisely reflect actual hirings 
and separations. For instance, the merging and division 
of establishments can lead to inflow and outflow with-
out corresponding genuine hiring and separation activi-
ties. Another scenario involves temporary assignments 
to other firms (syukko). Fortunately, merging and division 
are infrequent in the Japanese context, and temporary 
assignments are not prevalent in small and medium-sized 

firms. Given that 88.9% of establishments in my sample 
consist of fewer than 50 employees, the consequential 
impact of these cases on the overall results is limited. 
There is also the possibility of incumbents newly cov-
ered by employment insurance being counted as new 
hires. Given that the Japanese government relaxed the 
criteria for employment insurance coverage twice dur-
ing the sample period, there is a potential for an upward 
bias in the hiring rate.9 However, surveys conducted by 
the MHLW indicate that the coverage rate of marginal 
workers, who are most affected by the relaxation of the 
criteria, experienced a modest shift of merely 5 percent-
age points between 2007 and 2010. Thus, the upward bias 
in the hiring rate is expected to be minimal.

An additional data limitation arises from the survey’s 
inability to encompass establishments that went out 
of business within the survey period (2008.4–2013.3), 
potentially introducing survivorship bias.10 Chapter  6 
of JILPT (2017) scrutinizes the Admin and reveals that 
among STW recipients, 8.4% underwent closure during 
the same period, in contrast to 19.8% of non-recipients. 
Moreover, an examination of employment trends indi-
cates that STW recipients retain more employment com-
pared to non-recipients when establishments that went 
out of business are included in the sample. Conversely, 
the trend reverses when establishments that went out of 
business are excluded. These two observations suggest 
that STW may contribute to the continuity of establish-
ments. However, the preservation of establishments in 
adverse conditions through STW is associated with a 
negative impact on the overall employment levels among 
recipients. The exclusion of establishments that have 
undergone closure from the sample precludes an exami-
nation of the employment retention effects of STW in 
mitigating business closures, potentially resulting in an 
underestimation of its effect.

Finally, it is worth reiterating that the Admin data only 
covers establishments and employees who are covered 
by employment insurance. Given the smaller cover-
age of marginal employees, the data may over-represent 
regular employees, potentially leading to an underestima-
tion of the hiring and separation rates in establishments 
that extensively employ marginal workers. Additionally, 
the annual data on the operation level of establishments 
may not precisely correspond to the monthly measure 
used to determine STW eligibility. The lack of precise 

9 Prior to April 2009, the eligibility requirements for workers to enroll in the 
employment insurance program were: (1) working more than 20 hours per 
week, and (2) having an employment contract of at least 1  year. Between 
April 2009 and April 2010, the second requirement was relaxed to six 
months, and it is further relaxed to 31 days after April 2010.
10 I thank an anonymous referee for bringing attention to the potential sur-
vivorship bias and the bias introduced by the selection into the survey.

7 I also constructed a dummy variable which takes the value of 1 if an estab-
lishment received subsidies for at least 3 months in a year, and 0 otherwise. 
Utilizing this dummy variable, as well as other variables reflecting the extent 
of STW utilization, such as the subsidy amount received and the duration of 
temporary leave per employee, as treatment variables does not significantly 
alter the primary conclusion.
8 I do not differentiate the effects of subsidies based on their specific uses. 
In Chapter  7 of JILPT (2017), the effects of subsidies for temporary leave 
and those for training during regular work hours are estimated separately. 
The analysis reveals that both the receipt of the subsidy for temporary leave 
and an increase in the subsidy amount for training may result in a reduction 
in separations.
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information on establishment eligibility makes it chal-
lenging to address self-selection biases in STW take-up.

3.2  Summary statistics
Table  1 presents the summary statistics for the key 
selected variables. The mean value of the STW dummy 
variable indicates a sharp increase in STW take-up dur-
ing FY2009. Throughout the survey period, the mean rate 
of employment change remains positive, although the 
values for FY2009 and FY2012 are lower primarily due 
to a decline in the hiring rate. The impact of the Great 
Recession on the separation rate appears somewhat 
attenuated in FY2009 because the bottom months of the 
recession are included in FY2008. The percentage change 
in operation level is lowest in FY2009 and increases 
afterwards. As previously mentioned, approximately half 
of the sampled establishments in the Survey is establish-
ments which had received STW at least once during 
the survey period, hence resulting in a high mean value 
for the STW dummy variable. In the midst of the Great 
Recession in 2009, the mean value is approximately 0.47.

Table  2 provides a comparison between STW recipi-
ents and non-recipients. In comparison to non-recipi-
ents, STW recipients exhibit lower hiring and separation 
rates. The average rate of employment change for recip-
ients is negative, whereas it is a small positive value for 
non-recipients. These differences align with the dispari-
ties observed in the annual change of operation level: 
recipients have a negative average, whereas non-recip-
ients have a positive average. Furthermore, we observe 
that recipients, on average, employ a greater number of 
regular employees, have larger establishment size, are 
older in age, and are more likely in the manufacturing 
sector.

Two distinct characteristics of this sample emerge from 
Tables 1 and 2. Firstly, there is a notable feature of small 
establishment size, with an average of approximately 

30 employees. This mirrors the prevalent presence of 
small and medium-sized establishments in Japan, where 
those with less than 10 employees constitute about 80% 
of the total according to a government census. The sec-
ond characteristic is the high percentage of manufactur-
ing establishments. The pronounced representation of 
manufacturing in STW recipients reflects the substantial 
impact experienced by Japan’s manufacturing sector due 
to the decline in exports to countries directly affected by 
the global financial crisis. On the other hand, the high 
percentage of manufacturing among non-recipients indi-
cates a greater inclination among manufacturing estab-
lishments to participate in the survey compared to their 
non-manufacturing counterparts. It is suspected that 
respondents’ familiarity with STW strongly influenced 
survey responses, particularly given the minimal utili-
zation of STW by non-manufacturing establishments 
before 2008 (Griffin 2010). In sum, the second character-
istic leads to an over-representation of the manufacturing 
sector in the data.

Table  3 illustrates the hiring and separation rates 
among STW recipients and non-recipients. Upon exami-
nation of pre-receipt recipients and non-recipients, it 
is notable that both groups exhibit similar characteris-
tics, with the separation rate slightly surpassing the hir-
ing rate. However, recipients, in general, demonstrate 
slightly lower hiring and separation rates compared to 
non-recipients, implying a lesser employment fluidity 
for the former. During the receipt period, the separation 
rate of recipients did not change much from the pre-
receipt level. Nevertheless, the hiring rate experiences 
a notable decline. Subsequently, after the receipt, the 
separation rate escalates from pre- and during-receipt 
levels. Although the hiring rate rebounds from the dur-
ing-receipt phase, it does not fully regain its pre-receipt 
level. This simple comparison suggests that STW receipt 
appears to have no discernible effect on reducing the 

Table 1 Summary statistics

Standard deviations are in brackets. See Table A.1 in Additional file 1: Appendix 1 for full details.

Fiscal year 2008 2009 2010 2011 2012
Mean Mean Mean Mean Mean

STW dummy 0.10 (0.30) 0.47 (0.50) 0.46 (0.50) 0.38 (0.49) 0.27 (0.44)

Rate of employment change 2.52 (32.35) 1.50 (31.44) 2.89 (31.32) 2.25 (30.72) 1.49 (32.74)

Hiring rate 18.97 (39.94) 16.22 (42.98) 18.18 (42.98) 18.10 (48.42) 16.65 (41.60)

Separation rate 16.45 (27.51) 14.71 (28.31) 15.29 (30.94) 15.85 (35.64) 15.16 (27.83)

Percentage change in operation level −7.62 (42.25) −9.37 (33.41) 6.44 (67.65) 5.35 (63.10) 6.27 (140.30)

Establishment size 34.96 (260.67) 33.34 (266.84) 32.55 (259.71) 32.20 (263.34) 31.44 (260.16)

Industry average share of STW recipients 9.63 (8.85) 45.00 (23.20) 43.92 (17.96) 36.25 (13.53) 25.61 (10.58)

Share of establishments in construction 0.14 (0.34)

Share of establishments in manufacturing 0.42 (0.49)
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separation rate for recipients, while exacerbating the 
decline in the hiring rate. In the forthcoming section, I 
delve into a more nuanced examination of the impact 
of STW on employment, while accounting for variables 
such as business conditions and addressing the issue of 
self-selection into STW.

4  Estimation of base model
4.1  Base model
Our primary interest is the effect of STW on employ-
ment adjustments. To assess if STW fulfills the objec-
tive of preventing downward employment adjustments, 
I investigate whether establishments adjust employment 
differently when they receive STW. Let yit denote one 
of the outcome variables (hiring rate, separation rate, 
and rate of employment change), and let xit denote the 

vector encompassing the percentage change in the over-
all operation level for establishment i at time t , along 
with its squared term. The relationship between changes 
in employment and the operation level is represented by 
the following equation:

where Iit is a dummy variable which takes the value of 1 
if the establishment receives STW at time t and 0 other-
wise, ηi is the establishment-specific effect, and uit is the 
error term. ηi is assumed to be time-invariant and poten-
tially correlated with xit.

The effect of STW on employment is collectively cap-
tured by the coefficient of STW dummy ( β1 ) and that of 
the interaction term between STW dummy and change in 
operation level ( β3 ). β1 signifies the direct effect of STW 
on changes in employment, independent of other control 
variables. This effect may stem from the extension of STW 
during the survey period, which elevates the subsidy rate 
in the absence of layoffs. It could also be induced if STW 
receipt changes the plan for periodic recruitment of new 
graduates. On the other hand, by subsidizing the cost of 
adjustments through variations in working time, STW 
amplifies the relative cost associated with adjustments 
through hiring and layoffs. Therefore, changes in hiring 
and separation with respect to changes in operation level 
are expected to differ based on the take-up of STW. The 
interaction term serves to capture and quantify this effect.

As previously mentioned, the magnitude of changes in 
employment in response to operation level and the effect 
of STW can be influenced by various factors. Even when 
faced with a similar degree of volatility in business condi-
tions, employers may adjust employment differently due 
to factors such as variations in management policies, the 
age distribution of employees, long-term business plans, 
and other relevant factors.11 Unfortunately, most of these 
establishment-specific characteristics are unobservable. 
To address this issue, I include ηi and employ a fixed-
effect model to eliminate unobserved time-invariant 
establishment-specific effects.

It is important to recognize that the receipt of STW 
is not determined randomly. The incentive for estab-
lishments to apply for STW varies depending on their 
specific characteristics, such as the degree of substitut-
ability between work hours and workers, the level of 

(1)yit = β0 + β1Iit + x
′
itβ2 + x

′
itβ3 × Iit + ηi + uit ,

Table 3 Hiring rate and separation rate in STW recipients and 
non‑recipients

The hiring rate and separation rate in this table are the averages derived from 
monthly rates observed over the survey period.

STW recipient Non-
recipient

Before 
receipt

During 
receipt

After receipt

Hiring rate 1.61 0.91 1.20 1.73

Separation 
rate

1.69 1.70 1.85 1.75

11 For example, an establishment that adheres to customary Japanese 
employment practices, characterized by significant firing costs, is inclined 
to minimize dismissals. Similarly, establishments with a substantial propor-
tion of employees approaching retirement age can rely on natural attrition 
to reduce excessive workforce, which might have necessitated layoffs in 
other establishments. Conversely, establishments with low substitutability 
between the number of employees and work hours may maintain a consist-
ent level of dismissals even in the presence of the STW program.

Table 2 Comparison between STW recipients and non‑
recipients

Standard deviations are in brackets. See Table A.2 in Additional file 1: 
Appendix 1 for full details.

STW recipient Non-recipient
Mean Mean

Rate of employment change −1.29 (23.80) 3.87 (34.95)

Hiring rate 12.88 (31.62) 20.03 (48.02)

Separation rate 14.17 (23.56) 16.16 (33.10)

Percentage change in operation level −2.41 (47.22) 1.73 (92.08)

Establishment size 40.23 (319.50) 29.13 (227.26)

Industry average share of STW recipi‑
ents

44.69 (16.82) 25.76 (19.10)

Share of regular employees 80.36 (23.50) 74.60 (27.91)

Year of establishment:

   1947–1972 0.34 (0.47) 0.23 (0.42)

   1973–1985 0.25 (0.43) 0.24 (0.43)

   1986–1999 0.26 (0.44) 0.29 (0.45)

   2000–2012 0.15 (0.36) 0.24 (0.43)

Share of establishments in construc‑
tion

0.14 (0.34) 0.14 (0.34)

Share of establishments in manufac‑
turing

0.58 (0.49) 0.34 (0.47)
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employment rigidity, and other relevant factors. There-
fore, the disparity in employment adjustments observed 
between STW recipients and non-recipients might be 
attributed to the differing characteristics of these two 
groups, rather than solely to the causal effect of STW. In 
other words, the unobservable factors that influence the 
receipt of STW may be correlated with the outcome vari-
ables. To address this issue of self-selection, I treat the 
receipt of STW as an endogenous variable. The following 
latent variable model describes the propensity of estab-
lishments to receive STW:

where I∗it is the latent variable of Iit , zit is a vector of 
observed characteristics including xit , θi is the time-
invariant establishment-specific effect, and vit is the 
error term. zit is assumed to be correlated with θi . Fol-
lowing the suggestion of Wooldridge (1995), I assume 
that θi depends solely on the time-averaged values of zit 
and specify the correlation between zit and θi following 
Mundlak (1978)’s approach. The error terms vit and uit 
follow the given distribution:

where

The econometric model presented above is estimated 
using the two-step estimation method developed by 
Heckman (1979). The first step is to estimate Eq.  (2) as 
a conventional random-effect probit model. The subse-
quent step entails estimating Eq. (1) as a fixed-effect lin-
ear regression model, with the inclusion of the Heckman 
correction term derived from the estimation of Eq. (2) in 
the explanatory variables.

Based upon the estimation results, we can compute 
average treatment effect (ATE) and ATE on treated 
(ATET). The ATE of STW computed from the estimates 
above is

whereas the average treatment effect of STW on the 
treated is

4.2  Main results
Table  4 presents the key findings of the analy-
sis. Full regression results are relegated to 

(2)
I∗it = z

′
itγ + θi + vit , Iit = 1 if I∗it > 0; otherwise, Iit = 0,

(3)(vit ,uit) ∼ N (0,�),

� =

[

1 σvu
σvu σ 2

u

]

.

ATE = β1 + E
(

x
′β3

)

,

ATET = β1 + E
(

x
′β3|I = 1

)

.

Additional file 1: Appendix 1, and the diagnostic checks 
performed for this analysis are documented in Additional 
file  1:  Appendix  3. Panel A of Table  4 reports the out-
comes of the random-effect probit model for STW take-
up, corresponding to Eq. (2). As expected, the coefficients 
of the operation level and its squared term are both 
highly significant, indicating a concave negative relation-
ship with the probability of STW take-up. This outcome 
aligns with the fact that a decline in sales or production is 
a prerequisite for STW eligibility.

Additionally, we observe a significant positive influ-
ence of the average share of STW recipients within an 
establishment’s industry. Previous studies, based on 
interviews, revealed that some establishments were con-
cerned that utilizing STW might convey negative sig-
nals about their business conditions and financial health 
to their partners. However, when numerous establish-
ments within the same industry are STW recipients, 
the negative reputation effect diminishes, resulting in a 
positive effect on STW take-up. It is crucial to acknowl-
edge that the average share of STW recipients within 
an industry may also mirror the influence of unobserv-
able industry-specific shocks on labor demand. In this 
scenario, this variable not only affects STW take-up but 
also influences the outcome variables. The exogeneity 
of this variable, along with other excluded variables, is 
verified in the diagnostic checks outlined in Additional 
file 1: Appendix 3.12

The share of regular employees among the directly 
hired workers exhibits a significant positive influence 
on STW take-up.13 Regular employees tend to possess 
establishment-specific skills and are associated with high 
firing costs. Therefore, establishments with a large share 
of regular employees are more inclined to utilize alterna-
tive employment adjustment measures instead of layoffs. 
These establishments have a strong incentive to take up 
STW, as it provides subsidies for such measures.

Panel B of Table  4 presents the findings from fixed-
effect regressions, corresponding to Eq.  (1), for the hir-
ing rate, separation rate, and rate of net employment 

12 I thank an anonymous referee for highlighting the possibility that this 
variable could serve as a proxy for changes in labor market tightness, poten-
tially influencing the outcome variables.
13 The variable’s construction relies on April 2013 data encompassing the 
number of regular and directly hired employees. As explained in Sect.  5, 
STW recipients may favor regular workers, introducing potential reverse 
causality. However, this is the only available data that may capture the mag-
nitude of firing costs for each establishment. Although there is a potential 
risk of biasing the STW effect, it serves as a firing cost indicator, aiding in 
self-selection control, given that it remains relatively stable throughout the 
survey period. Responses to the question regarding employee change in 
the Survey reveal 50.2% of establishments maintain a relative stable share 
of regular employees. Notably, excluding this variable does not change the 
core results.
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change.14 Regarding both hiring and separations, the 
STW dummy variable demonstrates a significant nega-
tive impact, with a larger coefficient magnitude observed 
for hiring. As a result, the coefficient of the rate of 
employment change is negative, although statistically 
insignificant. The cross product of the STW dummy and 
percentage change in operation level is insignificant for 

the separation rate. However, this variable has a highly 
significant and positive impact on both the hiring rate 
and rate of employment change. The results indicate that 
through its influence on hiring, the use of STW ampli-
fies the effect of operation level changes on employment. 
Specifically, among non-recipients, a 1% decrease in 
operation level leads to an average employment reduc-
tion of 0.0226%. In contrast, within establishments 
adopting STW, the magnitude of employment decline is 
roughly 0.0593 percentage points greater than in non-
recipient counterparts. Finally, the covariance between 

Table 4 Main results of the endogenous treatment model

*, **, *** stand for statistical significance at the 10%, 5% and 1% levels, respectively. Standard deviations are in brackets. Marginal effects are computed under the 
assumption that the fixed effects are zero.  The regressors of the random-effect probit model also include year of establishment dummies, industry dummies and 
region dummies. Standard deviations in the outcome regression are computed using bootstrap method. The number of replication is 1,000. See Tables A.3 and A.4 in 
Appendix 1 for full details.

Estimated coefficients Marginal effect

Panel A: Random‑effect probit model for STW take‑up

Percentage change in operation level −0.0023*** −0.0006***

[0.000] [0.000]

Percentage change in operation level squared 0.0000** 0.0000**

[0.000] [0.000]

Establishment size −0.0011 −0.0003

[0.001] [0.000]

Industry average share of STW recipients 0.0441*** 0.0108***

[0.001] [0.000]

Share of regular employees 0.0042*** 0.0010***

[0.001] [0.000]

Number of observations 22,610

Number of establishments 4,689

Hiring rate Separation rate Rate of 
employment 
change

Panel B: Outcome regression

STW dummy −2.8064** −1.2920* −1.5143

[1.178] [0.702] [1.032]

Percentage change in operation level 0.0147 −0.0079 0.0226*

[0.014] [0.007] [0.013]

STW dummy*(Percentage change in operation level) 0.0692** 0.0099 0.0593***

[0.027] [0.017] [0.021]

Percentage change in operation level squared 0.0000 0.0000 0.0000

[0.000] [0.000] [0.000]

STW dummy*(Percentage change in operation level squared) −0.0001* 0.0000 0.0000

[0.000] [0.000] [0.000]

Covariance with the probit model −1.0565 0.8772* −1.9337***

[0.865] [0.493] [0.722]

Constant 18.7443*** 15.8842*** 2.8602***

[0.313] [0.186] [0.291]

Number of observations 22,610

Number of establishments 4,689

14 I also estimated models which incorporate an additional covariate rep-
resenting macroeconomic shocks, such as the business cycle index and job 
opening-to-application ratio, in the explanatory variables of the outcome 
equation. The results align qualitatively with those presented in Table 4.
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the error terms is positive (negative) and significant for 
separations (employment change), indicating that unob-
servable factors contributing to STW take-up tend to 
increase separations and reduce employment.

Overall, the results of the outcome regression highlight 
that the impact of STW on employment significantly 
deviates from the conventional scenario in which STW is 
supposed to mitigate the negative shock on employment.

Table 5 presents a summary of the estimated ATEs and 
ATETs for the three outcome variables: hiring rate, sepa-
ration rate, and rate of employment change. As expected 
from the results of the fixed-effect regressions, both the 
ATEs for the hiring rate and separation rate are nega-
tive. The absolute value of the ATE is larger for the hir-
ing rate, resulting in a negative point estimate for the 
rate of net employment change, albeit lacking statistical 
significance. While the ATETs for the hiring and separa-
tion rates are smaller compared to their respective ATEs, 
their values and statistical significance closely align with 
those of the ATEs.

Table  5 reveals that STW diminishes recipients’ hir-
ing and separation rates by 3.1424 and 1.4274 percentage 
points, respectively, culminating in a 1.7150 percentage 
point reduction in the rate of employment change. A pre-
liminary calculation, employing average establishment 
size and the count of STW recipient establishments, 
approximates that in FY 2009, STW constrained hiring 
by 0.83 million employees and mitigated separation by 
0.38 million employees, resulting in an overall reduction 
of 0.45 million in employment. This equates to approxi-
mately 0.7% decline of the employment.

In Additional file 1: Appendix 4, I demonstrate the robust-
ness of these findings, which indicate a negative impact of 
STW on both hiring and separations, with a stronger effect 
observed for hiring. These findings remain consistent across 
alternative model specifications and sample selections.

4.3  Summary and limitations
The estimation results reveal a negative impact of STW 
on both hiring and separations, with the former effect 
exerting a greater influence than the latter. There is no 
compelling evidence supporting a positive effect of STW 
on employment, as the estimate of the effect on net 
employment is not statistically significant. These findings 
are surprising given that the policy objective of STW is to 
curtail downward employment adjustments.

It is crucial to acknowledge several concerns related 
to the data and estimation. First, the inherent nature of 
the Survey and Admin data introduces measurement 
errors. Furthermore, there is a suspicion that respond-
ents’ familiarity with STW significantly influenced their 
survey participation, leading to an over-representation 
of the manufacturing sector in the dataset. Additionally, 

the lack of precise information on STW eligibility com-
plicates the handling of self-selection biases in STW 
take-up.

An additional concern arises from the over-representa-
tion of regular employees in the sample. Establishments 
with a high proportion of marginal employees typically 
exhibit greater employment adjustments during eco-
nomic downturns and are more likely to be non-recipi-
ents as indicated by the results of the selection equation. 
Therefore, the results may underestimate the true effect 
of STW. Moreover, the exclusion of establishments that 
have undergone closure from the sample introduces a 
survivorship bias, potentially underestimating the effect 
of STW due to a lack of consideration for its employment 
retention effect in mitigating business closures.

Furthermore, it is imperative to address the potential 
presence of remaining selection bias, which may not have 
been adequately controlled for in the selection equation. 
Namely, one possible and potentially valid interpretation 
of the results is that the estimated effects of STW merely 
reflect the underlying heterogeneity in outcomes, rather 
than representing the true causal effects of STW, despite 
the explicit handling of endogenous selection.

Given these concerns, interpreting the results as causal 
effects of STW on employment becomes challenging. 
However, the robustness tests detailed in Additional 
file 1: Appendix 4 affirm the durability of these results—
namely, the negative association between STW and hir-
ing, and the absence of compelling evidence for a positive 
effect of STW on employment—are robust across alter-
native model specifications and sample selections.

5  Discussion
The key finding is that STW is associated with reduced 
hiring. A preliminary calculation based on the main 
results illustrates that, while STW alleviated separations 
by 0.38 million employees, it concurrently constrained 
hiring by 0.83 million employees in FY 2009. Some of the 

Table 5 Average treatment effects of STW

*, **, *** stand for statistical significance at the 10%, 5% and 1% levels, 
respectively. Standard deviations are in brackets. P-values are in parentheses. 
Standard deviations are computed using bootstrap method. The number of 
replication is 1,000.

Hiring rate Separation rate Rate of 
employment 
change

ATE −3.1424*** −1.4274** −1.7150

[1.138] [0.654] [1.046]

(0.006) (0.029) (0.101)

ATET −3.0990*** −1.3645** −1.7345*

[1.365] [0.639] [1.021]

(0.005) (0.033) (0.089)
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alternative estimates even indicate a negative and statis-
tically significant impact on employment change, which 
suggests that there is no compelling evidence on the posi-
tive effect of STW on employment.

So how should we evaluate the STW in Japan based on 
these findings? A crucial consideration lies in recognizing 
that the effect of STW varies by employment status. Pre-
vious studies, drawing upon both macro and micro data, 
consistently affirm that the job retention effect of STW 
is exclusive to permanent employees (e.g., Cahuc and 
Carcillo 2011; Hijzen and Venn 2011; Lydon et al. 2019). 
While the main analysis of this study cannot validate this 
assertion within the context of Japan due to data limita-
tions, two supplementary analyses utilizing data from 
the Survey reveal that STW exerts a detrimental effect 
on the recruitment of regular workers. Additionally, it is 
observed that while STW negatively influences the sepa-
ration of regular workers, no statistically significant effect 
is evident regarding the separation of marginal workers 
(refer to Additional file 1: Appendix 5 for a detailed anal-
ysis). The key to interpreting these findings is that STW 
functions to encourage labor hoarding.

When a firm faces a temporary decline in product 
demand, it has an incentive to hoard its employees. 
Although keeping redundant employees incurs costs, 
labor hoarding avoids the destruction of existing jobs 
which should be viable again once the downturn is over 
and thus reducing turnover costs. Therefore, from the 
perspective of firms, labor hoarding is an efficient strat-
egy when the business decline is expected to be tempo-
rary, the existing workers possess significant firm-specific 
knowledge and skills, layoffs involve high firing costs, and 
hiring and training expenses are substantial when replac-
ing these workers during an upturn.15

STW encourages firms experiencing a business down-
turn to adjust their workforce by reducing work hours or 
days instead of resorting to layoffs. By subsidizing a por-
tion of the leave allowance that employers are required 
to pay for reduced work arrangements, STW lowers the 
marginal cost of labor hoarding. Consequently, recipient 
establishments can achieve a higher level of labor hoard-
ing than they would have without STW.16,17 During the 

Great Recession, many firms viewed STW as a means to 
finance the expenses associated with retaining employ-
ees. In the Survey, I confirm that a significant number 
of STW recipients indeed perceived the subsidy as sup-
port for labor hoarding, allowing them to maintain suf-
ficient employment levels as the recovery began.18 This 
finding aligns with previous studies by Pissarides (2013) 
and Hijzen et al. (2015), which observed substantial labor 
hoarding in Japan during the Great Recession.

Labor hoarding, however, can have some side effects, 
including a reduction in hiring activities. Given that 
recipient establishments possess a surplus of labor, they 
lack the incentive to recruit new workers in anticipa-
tion of the recovery phase. Previous investigations of the 
STW scheme in Germany indicate that the substantial 
labor hoarding prompted by STW extensions during the 
Great Recession could impede hiring during the recov-
ery period, leading to jobless growth (Dietz et  al. 2010; 
Möller 2010; Hoffmann and Schneck 2011). My finding 
of curtailed hiring implies that a similar situation may 
also arise in Japan.

Two chapters in JILPT (2017), employing identical 
datasets as this study and investigating changes in the 
hiring rate at higher frequencies, illustrate a notable 
reduction in hiring, particularly observed in April dur-
ing the receipt period.19 This observation holds particu-
lar significance in the Japanese context, given that many 
Japanese firms traditionally engage in simultaneous 
recruitment of new graduates in April, deeming it their 
primary avenue for hiring regular workers. Consequently, 
the results imply that recipients tend to curtail the hiring 
of regular workers by diminishing the planned recruit-
ment of new graduates. If this holds true, this assertion 
suggests that STW exacerbates the scarring effect, which 
refers to the enduring negative impact of entering the 

15 For a comprehensive overview of the literature pertaining to the emer-
gence and formalization of the labor hoarding concept, refer to Biddle 
(2014).
16 Earlier studies, such as Giroud and Mueller (2017) and Giupponi and 
Landais (2022), highlight that when frictions impede labor hoarding from 
reaching its efficient level—such as financial constraints and rigidities in 
wages and hours—STW schemes can enhance welfare by promoting labor 
hoarding.
17 I thank an anonymous referee for highlighting the potential scenario 
wherein firms, expecting the availability of STW, might augment employ-
ment in anticipation of the subsidy (labor hoarding). Nonetheless, as stated 
in Appendix 2, the utilization of STW was notably minimal before the Great 

18 When surveyed on the hypothetical scenario without STW, 33.5% of 
recipient establishments responded that “without STW, they would have 
been compelled to reduce employment further, making it challenging 
to maintain adequate employment levels during the recovery period.” In 
another question evaluating STW, 21.1% of the sampled establishments 
regarded STW as an effective measure for retaining employees for recovery 
and avoiding costs associated with layoffs and recruitment.
19 In Chapter 2, Asao conducts a quarterly analysis to compare hiring rates 
between recipients and non-recipients. The findings indicate that recipients 
have lower hiring rates during the receipt period, implying the curtailment 
of hiring during that time. This phenomenon is observed across various 
industries, including manufacturing, construction, and tertiary sectors. In 
Chapter 3, Kambayashi examines the data on a monthly basis and identifies 
that the disparity in hiring rates between recipients and non-recipients pri-
marily manifests in April hiring.

Recession. Moreover, it is noteworthy that the relaxation of eligibility cri-
teria for STW occurred for the first time in response to the Great Reces-
sion. Consequently, firm behavior prompted by anticipations of the subsidy 
is deemed unlikely to have occurred.

Footnote 17 (continued)
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labor market during a recession on subsequent wages 
and employment status. Thus, although STW supports 
job security for existing workers, it transfers adjustment 
burdens and risks from existing workers to labor market 
entrants, causing persistent harm.

Furthermore, the selective nature of labor hoarding, 
favoring certain workers over others, holds particular sig-
nificance within the Japanese labor market. In Japan, the 
extent of firm-specific skills possessed by a worker and 
the costs associated with dismissing them heavily rely on 
whether they are classified as regular workers within the 
workplace. Regular workers, typically regarded as core 
employees, benefit from more training opportunities for 
firm-specific skills and enjoy greater legal employment 
protections against dismissals, resulting in high firing 
costs. Consequently, they are typically prioritized for 
labor hoarding during economic downturns. Conversely, 
marginal workers, typically engaged in peripheral roles, 
serve as a buffer for employment adjustments (Tanaka 
et  al. 2019; Yokoyama et  al. 2021). Through subsidiz-
ing labor hoarding, STW may reinforce this pattern and 
widen the gap in job security between the two types of 
works. As pointed out by Hijzen and Venn (2011), “STW 
schemes have a tendency to enhance the position of 
insiders relative to outsiders and thereby further increase 
the degree of labor market segmentation.”

In summary, the main finding on reduced hiring sug-
gests that the substantial level of labor hoarding subsi-
dized by STW exerted a strong negative impact on hiring. 
By retaining existing regular workers and curtailing hir-
ing, firms shift the burden of adjustments onto external 
workers and existing workers with limited firm-specific 
skills or low turnover costs. To accurately evaluate the 
policy effectiveness of STW, it is crucial to consider these 
potential adverse consequences of STW on labor market 
entrants and marginal workers. However, these detri-
mental effects are challenging to observe, as a significant 
proportion of labor market entrants unable to secure reg-
ular employment and marginal workers experiencing job 
loss encounter difficulties in re-employment, leading to 
their withdrawal from the labor force. Figure 2 illustrates 
that, in contrast to the declining trend in the unemploy-
ment rate after its peak in July 2009, the non-labor force 
population continued to rise until December 2012.

6  Concluding remarks
This study examines the impact of the STW in Japan on 
employment adjustments during the Great Recession, 
utilizing establishment-level data from Japan. Despite 
the data and estimation limitations, the robustness of the 
findings is confirmed across various model specifications 
and sample selections. Specifically, it is observed that 
STW leads to a decrease in both hiring and separations 

and that there is no compelling evidence on the positive 
effect of STW on employment. This result diverges sig-
nificantly from the conventional expectation that STW 
would alleviate the adverse employment shock.

The curtailed hiring can be interpreted in the context 
of how STW promotes labor hoarding. By subsidizing 
the costs associated with retaining excess labor, STW 
encourages firms to possess redundant employment. The 
excess labor surplus in STW recipient firms diminishes 
the incentive to recruit new workers in anticipation of the 
recovery period. Therefore, STW may reduce the oppor-
tunities for new graduates to be hired as regular work-
ers, exacerbating the scarring effect. Moreover, as labor 
hoarding predominantly applies to regular workers, STW 
can further widen the disparity in job security between 
regular and marginal workers. In sum, STW may shift 
adjustments and risk from existing regular workers onto 
labor market entrants and marginal workers through 
subsidizing labor hoarding. To accurately assess the pol-
icy effectiveness of STW, it is crucial to consider these 
adverse effects. My findings have significant implications, 
particularly for European countries such as France, Italy, 
and Germany, where STW are extensively employed to 
mitigate job losses during economic downturns.

This paper leaves several important questions unan-
swered. Firstly, owing to data limitations, the sample 
suffers from an over-representation of establishments 
in the manufacturing sector, as well as an imbalance 
towards regular workers. These issues not only introduce 
potential biases in the estimation results but also limit 
the generalizability of the findings beyond the manufac-
turing sector and regular workers. Amid the economic 
downturns resulting from the COVID-19 pandemic, the 
service industry and marginal workers within this sector 
are particularly affected. Consequently, there is a need 
for more extensive investigation into the effects of STW 
on the service industry and marginal workers in future 
research.

Additionally, my analysis does not provide definitive 
evidence regarding whether STW subsidize the sur-
vival of structurally depressed firms. In the context of 
the economic setbacks brought by the COVID-19 pan-
demic, this potential deficiencies of STW may become 
more pronounced. This is attributed to the fact that 
STW’s effectiveness significantly depends on the nature 
of the economic crisis—whether it is primarily driven 
by a shortfall in demand or by structural impediments.20 
During a temporary economic downturn resulting 
from reduced demand, sustaining employment—even 

20 I thank the editor for elucidating the notion that the evaluation of STW 
is significantly influenced by whether the prevailing economic crisis is pre-
dominantly demand-driven or structural in nature.
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if it entails compensating for non-productive hours—
is rationale because it avoids the costs associated with 
layoffs and the subsequent need for rehiring. However, 
in the context of COVID-19, which is characterized by 
simultaneous supply and demand shocks and structurally 
changes in industry dynamics and consumer behaviors, 
the predictability of business recovery is undermined, 
leading to uncertainty about the benefits of job reten-
tion. Consequently, the efficacy of STW in promoting job 
retention becomes unclear.

Finally, several experimental exercises conducted to 
examine the dynamic effects of STW reveal that the neg-
ative impact on separation and that on hiring exhibit dis-
tinct patterns. Specifically, the former is immediate and 
short-lived, whereas the latter is characterized by a larger 
magnitude, more gradual changes, and persistence for 
over half a year. Other exercises indicate the possibility 
that the effect of Japanese STW is significant only dur-
ing the period of the Great Recession’s most pronounced 
adverse impact. This result suggests that the observa-
tion made by Brey and Hertweck (2020), indicating that 
the effects of STW are most pronounced when GDP 
growth experiences a sharp negative downturn at the 
beginning of recessions, may also hold true in the Japa-
nese context. All these findings underscore the impor-
tance of investigating the dynamic impacts of STW on 
employment. Unfortunately, I was unable to capture 
the dynamic impacts of STW on employment due to 
the limited time span covered by the available data. A 

more comprehensive approach could have involved a 
richer specification of the outcome equation, utilizing 
lagged policy variables and extending the data coverage 
over longer periods. Given the complexity of the estima-
tion process and the data limitations, this critical issue 
remains open for future research.
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