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Abstract

Employee downsizing plays a crucial role in firms' resource reallocation and worker relocation to new
opportunities. Nonetheless, a notable concern for firms implementing employee downsizing is the
potential loss of accumulated human capital. This study used administrative data from the
manufacturing sector in Japan to explore how downsizing announcements impacted employees' age
and tenure distribution. By accounting for the staggered timing of downsizing announcements, we
obtained moderate evidence that plants sought to maximize the returns on their vested investments in
firm-specific skills by reducing the proportion of long-tenured employees. However, our analyses also
implied that the downsizing initiated the voluntary separation of young employees, leading to an older
plant workforce. These findings were accompanied by no significant decline in plant productivity and
innovation levels.
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1 Introduction

Employee downsizing is an important mechanism whereby firms reallocate their inter-
nal resources and relocate workers to new opportunities. The implementation of this
process requires employers to determine who to target for downsizing. The solution is
not necessarily straightforward, particularly when employers and employees invest in
tirm-specific skills. Lazear and Gibbs (2014) and Lazear and Freeman (1997) rationalized
employers’ decision in light of human-capital investment theory on firm-specific skills.
According to their argument, employers benefit by targeting downsizing at employees
at both ends of the tenure distribution: firms have not invested heavily in those who
have just begun their careers, while they have already recovered their returns from prior
investments in firm-specific skills from workers nearing retirement. Consequently, em-
ployers should avoid laying off mid-career workers as these individuals represent the
highest outstanding rents to be recouped in the forthcoming years (Lazear and Gibbs,
2014; Lazear and Freeman, 1997). However, it has not been empirically tested whether
tirms indeed implement such a strategy in practice and whether it ultimately contributes
to their successful recovery.

This study tested the implications proposed by Lazear and Freeman (1997) and Lazear
and Gibbs (2014) by utilizing a Japanese context, where firms and workers are recognized
for their commitment to a relatively long-term employment contract and relation-specific
skill investments. In particular, we drew on the administrative records of manufacturing
plants and examined the downsizing effects on the employees’ age and tenure distri-
bution, in addition to wages, hours of work, productivity, and the extent of innovation
at each plant. For this purpose, we first extracted downsizing-announcement informa-
tion for firms listed on Japanese stock exchanges. We then compared the performance
trajectories of plants whose headquarters announced downsizing to those of their sim-
ilar counterparts without any downsizing announcements. Plants with downsizing an-

nouncements may be systematically different from other plants in terms of managerial



traits or production technologies, raising concerns regarding causal interpretations. To
address this issue, we carefully constructed appropriate comparison groups by follow-
ing recent advances in the staggered difference-in-difference (DID) literature (de Chaise-
martin and D'Haultfoeuille, 2020; Baker et al., 2022; Borusyak et al., 2021; Callaway and
Sant’Anna, 2021; Goodman-Bacon, 2021; Imai and Kim, 2021; Sun and Abraham, 2021;
Athey and Imbens, 2022).

Based on large-scale downsizing announcements between 2008 and 2010, we first find
that downsized plants exhibited significantly lower employment levels—including both
full-time and part-time workers—than control plants after the announcements. Accord-
ing to our estimates, downsizing plants reduced their employment level by approxi-
mately 8.5%. Importantly, conditional on covariates, the plants that underwent down-
sizing were comparable to their non-downsizing counterparts in that they followed sta-
tistically indistinguishable outcome trajectories prior to the treatment. We then estimated
the impact of the downsizing announcements on employees’ tenure distribution within
each plant. Consistent with the theoretical argument in Lazear and Gibbs (2014) and
Lazear and Freeman (1997), the tenure distribution among employers showed a slight
shift toward middle-tenured employees following the downsizing announcements, with
the proportions of shorter- and longer-tenured employees being slightly smaller. How-
ever, these estimates are either statistically insignificant or only moderately significant.

To delve deeper into the less pronounced treatment effects on the tenure distribution,
we estimated a similar model but replaced the dependent variables with the distribution
of employee ages. Interestingly, we observed much stronger and statistically significant
impacts on the age distribution in response to the downsizing. Specifically, after down-
sizing announcements, affected plants had a 3.9 percentage-point lower proportion of
employees under the age of 35 compared to non-affected plants. This decline coincided
with an increase in the proportion of middle-aged employees. The reduced proportion
of young employees may simply reflect that the plants stopped hiring new graduates. To

explore this possibility, we leveraged information on the number of newly hired gradu-



ates at each plant. Our analyses revealed that plants indeed reduced the number of newly
hired graduates; however, the estimated impact accounted for only 11% of the overall re-
duction in the proportion of young employees. We interpret this to mean that the rest of
the reduction is explained by the voluntary separation of young employees.

The pronounced effect on the age distribution suggests that employees, not only
employers, adopt a rational strategy. Young employees may leave a downsizing plant
for several reasons. If a downsizing announcement signaled lower productivity at the
current firm, those employees who could secure better compensation elsewhere would
choose to voluntarily leave the current firm. It is also possible that their decision to in-
vest in relation-specific skills triggered the separation. According to firm-specific skill
investment theory, employees decide to invest in skills specific to their firms when they
foresee sufficient long-term returns. If a downsizing announcement signals uncertainty
(e.g., bankruptcy) in the sustainability of a contract involving firm-specific skill invest-
ment, employees may be better off leaving the firm and investing in new relation-specific
skills at a different firm. As younger employees have a longer period to recoup the return
on the investment and thus have a higher option value to switch their employers, they
are more likely to leave the firm.

An important concern for firms losing relatively young employees is the potential
impact on innovation and productivity. Our complementary analyses using data on
plant production and six-digit product turnover show no adverse effects of downsiz-
ing announcements on plant productivity levels and product turnover. Taken together,
the findings of this study highlight the important consequence of employee downsizing:
they lead to an older workforce; however, on average, they do not exhibit clear detrimen-
tal effects on firms’ innovation and productivity.

Our study contributes to the literature in several ways. First, we present the first di-
rect test of the theoretical implications concerning whom layoffs should target, especially
in the context of relation-specific skill investment (Lazear and Gibbs, 2014; Lazear and

Freeman, 1997). We found moderate support for these theoretical implications, indicat-



ing that employers tend to lay off those employees with the least outstanding returns
on their investment in firm-specific skills. However, our findings also highlight an unin-
tended consequence of this strategy: the voluntary departure of younger employees.

Second, we contribute to the literature on firm-based training by emphasizing that
an unexpected employee downsizing can serve as a signal of a breach in the long-term
commitment to contracts involving firm-based skill investments. Firm-sponsored train-
ing has been shown to be effective in raising firm performance as well as trainees” labor
market prospects (Hara, 2014; Brunello et al., 2012; Martins, 2021; Morikawa, 2021). How-
ever, there is ongoing research regarding the factors that encourage firms and workers to
engage in the optimal level of firm-sponsored training. Caicedo et al. (2022) structurally
estimated firms’ training costs, drawing on a quasi-experiment in Colombia, and pro-
posed policies accounting for the heterogeneity in training costs across various sectors.
Studies have also shown that labor market friction or the existence of wage compression
leads firms to engage in firm-based training (Acemoglu and Pischke, 1998, 1999a,b; Dust-
mann and Schénberg, 2012). Most importantly for our study, Dustmann and Schénberg
(2012) argues that the commitment to training provision is instrumental in achieving the
socially optimal level of training intensity. Our evidence highlights an implication in light
of the commitment: downsizing announcements signal uncertainty in contracts entailing
relation-specific training, thereby triggering the voluntary separation of employees who,
although not directly targeted by the downsizing, have the most extended career span
ahead from which to recoup the investment. Thus, employee downsizing can make it
difficult for employers to establish their commitment to firm-based training provisions,
presumably even after the downsizing events.

Finally, we contribute to the large body of downsizing literature in management stud-
ies by carefully accounting for the staggered timing of downsizing events. Some recent
studies have raised serious concerns about applying the event study approach when the
treatment has multiple timings and heterogeneous effects over time (Baker et al., 2022;

Borusyak et al., 2021; Callaway and Sant’ Anna, 2021; de Chaisemartin and D"Haultfoeuille,



2020; Imai and Kim, 2021; Goodman-Bacon, 2021; Sun and Abraham, 2021; Athey and Im-
bens, 2022). Intuitively, the bias arises owing to the inclusion of early-treated groups in
the control group in estimating the treatment effect for later-treated groups. After ac-
counting for this bias, some prominent findings in finance and accounting publications
failed to survive (Baker et al., 2022). As downsizing occur at different points in time for
each firm, it is essential to follow the proposed methods in the context of our study. To the
best of our knowledge, our study is among the first to apply a staggered DID framework
in the downsizing literature.!

The rest of this paper is organized as follows. Section 2 introduces the datasets used
in the analyses. Section 3 describes the identification strategies. Section 4 presents the

results and robustness tests. Section 5 concludes the study.

2 Data

2.1 Main Data

Our main analysis is based on establishment-level information from the Basic Survey
on Wage Structure (BSWS), conducted by the Ministry of Labour, Health, and Welfare
(MLHW). Utilizing the employee questionnaires from the BSWS, we calculated the age
distributions as well as the average bonuses and work hours within each plant. In calcu-
lating these data, we include both full-time and part-time employees hired on permanent

contracts or on fixed-term contracts lasting more than one month. Fixed-term employees

!Studies in the management literature have reported mixed effects of employee downsizing on firm
performance and labor productivity and no positive effects on total factor productivity (TFP). For instance,
some studies reported no significant positive effect of downsizing on TFP (Goesaert et al., 2015; Dong and
Xu, 2008). One exception is the case in which firms downsize after mergers and acquisitions (Mé&As).
Siegel and Simons (2010) investigated employer-employee matched-panel datasets in the Swedish manu-
facturing sector and found that M&As enhanced plant productivity while simultaneously engendering a
recovery in TFP and plant downsizing. In terms of labor productivity, the evidence is mixed. Chhinzer
and Currie (2014) found no recovery in labor productivity two years after a layoff among Canadian firms,
while some found improved labor productivity after downsizing (Chen et al., 2001; Chalos and Chen, 2002).
Datta et al. (2010) provides a comprehensive overview of empirical studies up to 2008. According to Datta
et al. (2010), evidence on firm performance or profitability is also mixed. More recently, Kawai (2014) es-
tablished a negative correlation between downsizing and subsequent sales growth among Japanese multi-
national firms.



are included because their contracts are often renewed, and they tend to make relatively
longer-term commitments in the Japanese labor market.? The BSWS also includes the
number of newly hired graduates from colleges, high schools, and vocational schools at
each plant. We utilized this information to investigate whether the impact on the age
distribution within an establishment was driven by adjustments to the number of new
graduate hires. As the BSWS randomly samples a subset of employees in a surveyed es-
tablishment, distributional information (e.g., means and proportions) is subject to mea-
surement error.® To align with the sample window for the stacked regressions that we
introduce in the next section, we restricted our time period to between 2005 and 2014.
We also restricted our sample to establishments in the manufacturing sector to merge
with plant (establishment)-level performance proxies from the Census of Manufacture.

The upper panel of Table 1 shows the summary statistics for the proportion of em-
ployees in a specific age or tenure group, along with other outcome variables. Again,
the employees in this table include both full-time and part-time workers. Approximately
36% of employees had worked for the firms for more than 15 years. This aligns with
Japan’s continued reputation for its lifetime employment practice (Kambayashi and Kato,
2016).The middle panel displays the average values for the within-plant metrics of sev-
eral outcome variables. A typical plant has a workforce with a mean age of 42.75 years.
The employees have a mean tenure of 12.48 years with the company and earn an ap-
proximate monthly salary of 306,000 JPY (equivalent to 2,095 USD as of August 2023),
excluding annual bonuses.

To explore the impact of downsizing announcements on plant productivity and the
extent of innovation, we complemented our analysis with the Census of Manufacture,

which is conducted annually by the Japanese METI. The Census of Manufacture covers

2Thus, our calculation excludes employees hired on very short-term contracts lasting less than one
month. In the BSWS terminology, we focus on “regular” or Joyo employees.

3The employee sampling rate is determined by the number of regular workers and industrial classifi-
cation. It is set between 1 (total number) and 1/5 when the number of regular workers is 499 or less and
between 1/10 and 1/90 when the number of regular workers is 500 or more. The larger the establishment
size, the lower the employee sampling rate. Regular workers here refer to those employed under tenured
or fixed-term contracts lasting more than one month.



nearly the entire population of plants in the manufacturing sector in Japan. It contains
detailed information on the factor inputs and outputs produced at each plant. Using
this information, we calculated the plants’ TFP and labor productivity.* Plant-level ob-
servations in the BSWS and Census of Manufacture were merged by the key identifiers
available in the Economic Census for Business Activity (METI and MIC) and Economic
Census for Business Frame and Establishment and Enterprise Census of Japan (MIC).

One advantage of using the Census of Manufacture is that we can proxy for the extent
of product innovation by relying on the 6-digit-level records of products manufactured
at each plant. The 6-digit level of product information is sufficiently detailed to reflect
major product innovation.” We aggregated the product information for each plant at each
time period by counting the number of products they produced. More specifically, a new
product was defined as a product produced in the survey year but not in the previous
year. Similarly, an abolished product was the product produced in the survey year but
not in the next year. We then merged this information with downsizing-announcement
records to examine the impact of large-scale downsizing on firms” product dynamics. The
bottom panel of Table 1 presents the summary statistics of the outcome variables in the
Census of Manufacture. Most plants did not engage in either introducing new products
or discontinuing existing ones. On average, the plants in our sample phased out 0.14
products and introduced an equivalent number of 0.14 products per year.

We rely on plant-level panel data rather than firm-level data, although firms can allo-
cate their resources across plants in response to employee downsizing. Many companies
in Japan have managed personnel adjustments through employee reassignments across
other plants within the firm. As a result, while the number of employees may decline at
a given plants, it is possible that workers are reassigned to other plants within the same

firm, potentially leading to only a limited reduction in the total number of employees

4To calculate TFP, the average of the labor shares by each industry’s («;) was used. We then calculated
the TFP of plant i at time ¢ as InTF P, = InV Ay — aislnLyy — (1 — as)InK;;, where VA, L, and K denote the
value-added, number of regular workers, and fixed assets, respectively.

For example, batteries are broken down into “lead battery (309111),” “alkaline battery (309112),” and
“lithium-ion battery (309113),” among others. Dekle et al. (2021) used the same 6-digit product data to
examine product dynamics over business cycles.



at the firm level. The estimated impact of downsizing announcement would be smaller
in absolute terms if we were to account for this possibility. To address this concern, we
conducted robustness analyses by limiting our sample to plants that operate as a single
establishment-that is, firms with both headquarters and plans located at the same site.
The results do not change our main implications. In fact, the estimated impacts of down-
sizing are larger in magnitude, contrary to the concern on the overestimation (Appendix
Tables 2 and 3). Because restricting the sample reduces the statistical power of our es-
timations, the following analyses use a panel dataset of all plants, including those that

operate as single-establishment firms.

2.2 Downsizing Announcement

Our data on downsizing announcements were taken from a survey compiled by Tokyo
Shoko Research Ltd. (TSR).® The survey collects information on large-scale downsizing
announced by major listed and OTC-registered companies.” It contains the downsizing
announcements of well-known global corporations. We merged the firm-level downsiz-
ing announcements provided by the TSR with the plant-level observations of the BSWS
and Census of Manufacture based on the telephone numbers of the plants” headquar-
ters.® Figure 1 shows the number of plants whose headquarters announced employee
downsizing in the merged dataset. Unsurprisingly, the number of employee downsizing
surged during the Great Recession of 2009.

To exploit all announcement events in our estimations, we used the unbalanced panel
data of plants. Thus, our estimate measured the aggregate treatment effect, potentially
including the effects of compositional changes arising from a plant’s entry or exit. To

understand how the compositional or attrition effect might affect the aggregate treatment

TSR is a major credit research company in Japan, mainly engaged in the credit research of domestic and
overseas companies as well as the construction of a database based on corporate information. We thank
TSR for providing us with downsizing-announcement data.

"The survey is based on the “ Disclosure of Corporate Information” section of the Timely Disclosure of
Corporate Information.

$Merge keys were obtained from the Economic Census of Business Frame and Establishment and En-
terprise Census of Japan (MIC) and Economic Census for Business Activity (METI and MIC).



effect, we also examined the impact of downsizing announcements on the probability of
selective attrition and found no significant evidence of such effects (see Section 4.5 and
Appendix Table 1).

It is important to note that the downsizing in our dataset was announced as buy-
out offers to employees. Thus, a separation can be initiated by either an employer or
en employee, or both. For example, rational employees assess the expected outcomes of
accepting or declining a buyout offer, considering the compensation offered within the
buyout package. Meanwhile, employers also strategically target buyout offers at specific
age groups by setting a minimum age requirement. Although some of our downsizing-
announcement data contained age-requirement information, we did not use this infor-
mation in our estimations owing to the small sample size or lack of statistical power.
Instead, we examined whether downsizing announcements induced any changes in the
age distributions of employees at the targeted plants by relying on the BSWS data. We
used the results of this analysis to interpret the mechanism behind our main results, ac-

knowledging the possibility that the separation could be instigated by either party.

3 Identification Strategy

To evaluate the consequences of the downsizing announcements on plant outcomes, we
adopted an event study approach. In this approach, we compared the performance tra-
jectories of plants with downsizing announcements to those of their counterparts without
any downsizing announcements. We start our specification with a standard difference-

in-differences (DID) model with two-way fixed effects:
Y = ~vTreated; x Posty + x;:8 + 0; + 0; + € (1)

where Y}, is an outcome variable for plant 7 in year ¢, such as the proportions of specific

tenure or age group, mean hours of work, and monthly wage, in addition to proxies for
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plant productivity and innovation. The treatment indicator 7'reated; takes a value of one
if plant ¢ received a downsizing announcement from its headquarters; and Post, is the
post-treatment indicator which takes a value of one after the downsizing announcement.
The model also controls for a vector of plant characteristics, z;;. To identify this model,
treated plants should have followed the same outcome path of the control plants had the
treated plants not been affected by the downsizing announcement. Such a DID specifica-
tion has been adopted across a wide range of studies including some prominent works
in finance and accounting (Beck et al., 2010; Fauver et al., 2017; Wang et al., 2021).

However, recent advances in the econometrics literature raise a serious concern in
estimating DID models when the timings of treatments are staggered (Baker et al., 2022;
Borusyak et al., 2021; Callaway and Sant’Anna, 2021; de Chaisemartin and D’Haultfoeuille,
2020; Goodman-Bacon, 2021; Imai and Kim, 2021; Sun and Abraham, 2021; Athey and
Imbens, 2022). Particularly, the standard DID model, such as equation (1), treats early-
adopters as control units when estimating the treatment effect of late-adopters. When
the treatment has multiple timings and heterogeneous effects across time, the dynamic
evolution of the treatment effect biases the DID estimate due to the inclusion of early-
adopters in the comparison group. In fact, the DID estimate even yields an opposite sign
of the true average treatment effect on the treated. In his replications of earlier studies
adopting a standard DID approach in finance and accounting journals, Baker et al. (2022)
showed that some important findings in these studies failed to survive after correcting
for the bias arising from the inclusion of early-adopters in the control group.” To identify
the treatment effect of staggered events, we need to construct appropriate control groups
for each of the treatment events.

To overcome the issues arising from the staggered DID, this study adopts one of the

By applying a standard DID specification to bank-branching deregulations that occurred at different
points in time across U.S. states, Beck et al. (2010) found that the deregulations reduced state-level in-
come inequality; however, this result no longer held in specifications correcting for the inclusion of early-
adopters in a comparison group (Baker et al., 2022). Baker et al. (2022) presented similar replication failures
for Fauver et al. (2017), who had shown a positive impact of corporate-board reforms on firm values, and
for Wang et al. (2021), who had found a negative impact of the staggered legalization of stock repurchases
on firm investments.
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strategies suggested in the recent literature, namely, the stacked event-by-event approach
proposed in Cengiz et al. (2019). In particular, we first define “event” by the timing at
which firms announced downsizing.! We then create an event-specific dataset, h, by
stacking the treated and “clean” control plants. For the 2009 event, for example, we stack
all the plants that announced employee downsizing in 2009 and control plants that never
experienced downsizing during our sample period into one dataset. By stacking event-
specific data in this way, we can avoid including the early adopters in the control group.
We then combine the event-specific stacked datasets across all event timings to estimate

the following equation:
Y;th = ’yT?"eatedih X POStth +1- Tph +1- Tih + (Sth + eih + €ith (2)

where Y}, is an outcome variable for plant ¢ in year ¢ in the event-specific dataset h;
the treatment indicator Treated;;, takes a value of one if plant i received downsizing an-
nouncement from headquarters in dataset h; and Post,, is the post-treatment indicator,
which takes a value of one after the downsizing announcement in dataset 2. As in equa-
tion (1), we purge out plant fixed effects specific to dataset h. We also control for event-
specific region (p) and two-digit industry (j) linear trends, ¢ - 7, and t - 7, respectively.
The inclusion of the term, d;,, essentially allows us to separate the dynamic treatment
effects from the year effects specific to the event group. The estimated treatment effects,
4, compare the trajectories of performance between the treated and control plants.

To identify this model, the treated plants should have followed the same outcome
path of the control plants had the treated plants not been affected by the downsizing an-
nouncements. In the main analyses below, we also estimate another version of equation

(2) to examine the validity of the common-trend assumption:

Yin = Y v I(evently,) +t - Tyn + b - T + S + O + €inn ©)

S=—w

0This definition of “event” is slightly different from the one in Cengiz et al. (2019), which defined the
event at the state-year level.
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where w is an arbitrary event window. The treatment indicator, /(events,,), takes a value
of one if plant i’s headquarters announced downsizing at s years from period ¢. The esti-
mated treatment effects, 4°, compare the trajectories of performance between the treated
and control plants for s > 0. We test the validity of the common-trend assumption by
examining the magnitude of the estimates on 7* for s < —1.

It is important to note that our estimations are based on a plant-level rather than
a firm-level dataset. Our sample includes both plants affected by their headquarters’
downsizing announcements and those of the same firm that are possibly unaffected by
downsizing. In this sense, our treatment estimates below should be interpreted as the

intention-to-treat (ITT) effect.

4 Results

4.1 Are Downsizing Announcements Exogenous?

Firms announcing employee downsizing may a priori be systematically different from
other firms in terms of unobserved managerial traits or technology to substitute labor
with capital. As such differences can mask the true causal effect of downsizing announce-
ments, it is important to compare downsizing plants with those of otherwise identical
plants. To examine the validity of common-trend assumption, we estimated equation (3)
and examined whether there were any systematic differences in the outcomes between
downsizing plants and their control plants prior to the downsizing announcements. We
used the logarithm of the number of employees as the dependent variable.

Figure 2 presents the estimates of 7°. The figure shows significant drops in the number
of employees following the announcements. This is consistent with the original purpose
of downsizing announcements. Plants experienced an approximate 10 to 26 % reduction
in their workforce at some point in the following years although the estimates are less

significant in some years.!! Importantly, the estimates for the pre-announcement periods

n fact, the estimates have relatively large standard errors overall. One possible reason is that firm-level
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are insignificant and close to zero. Thus, the treatment and control plants were compa-
rable in that they followed the same outcome trends before the event year. We consider
this to be evidence of the exogeneity of the downsizing shock between 2008 and 2010,
conditional on industry- or region-specific linear trends: firms announced downsizing

presumably because of unexpected or idiosyncratic demand shocks during this period.

4.2 The Impact on Tenure Distribution: Who to Target for Downsiz-
ing?

One important concern for downsizing firms is the possibility of losing highly skilled
workers. In particular, when both firms and workers commit to a long-term relationship,
such as in Japan, firms are concerned about dismissing the accumulated firm-specific hu-
man capital. Lazear and Freeman (1997) rationalized employers’ strategy regarding who
should be laid off when they have invested in employees’ firm-specific skills.'> One sig-
nificant implication is that employers are better off targeting downsizing at employees at
both ends of the tenure distribution. On one end, employers have not heavily invested in
those who have recently joined, and on the other end, employers have already gained re-
turns from their prior investments in firm-specific skills from workers nearing retirement.
Given this theoretical insight, tenure length becomes a crucial factor in an employer’s de-
cision on who to lay off. There exists an incentive for employers to retain workers who
are mid-career, as these employees represent the highest potential returns in the future.
We test this theoretical implication by estimating equation (2) using the proportion of
employees in a specific tenure group at each plant as the dependent variable.

Our estimation results in Table 2 are consistent with such a targeting strategy by em-

ployers, although only to a moderate extent. Table 2 presents the estimation results from

downsizing information does not necessarily identify the plants or branches targeted for downsizing: we
matched the downsizing information by the headquarters’ telephone numbers; however, some headquar-
ters’ phone numbers were not available in the main data. It is also possible that branches targeted for firms’
downsizing announcements were not registered as manufacturing establishments; the firms did not target
the manufacturing branches for the downsizing while our sample was drawn from the manufacturing
sector.

121 azear and Gibbs (2014, 82-85) provided a clear illustration of this idea.
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equation (2) with the dependent variables being the employee proportion within specific
tenure groups, in addition to the logarithm of employment. In line with Figure 2, we ob-
served that the downsizing announcements had a significant and negative impact on the
number of employees in the DID specification: the downsizing plants experienced 8.5%
reduction in their workforce, compared against a comparable non-downsizing plants.
As predicted by a targeting strategy in Lazear and Freeman (1997) and Lazear and Gibbs
(2014), columns 2 to 4 reveal that plants in our sample shifted their workforce toward
employees with mid-tenure. The downsizing announcements reduced the proportion of
employees with long tenure by 1.5 percentage points (mean = 0.05) and that of employ-
ees with short tenure by 1.68 percentage points (mean = 0.64), although the latter is not
statistically significant. Although statistically insignificant, the proportion of mid-tenure
employees increased by 3.18 percentage points (mean = 0.31). These results imply that
employers followed a strategy to retain returns from their firm-specific skill investment;
however, it should be noted that the estimates here are not overwhelmingly strong.

In Appendix Figure 1, we provide the estimation results for equation (3), which breaks
down the DID estimates into estimates on a yearly basis. There were no significant differ-
ences between the tenure distributions of downsizing and non-downsizing plants prior
to the downsizing announcements. Thus, downsizing and non-downsizing plants are
again comparable. Consistent with the DID estimates in Table 3, the treatment effect on
the proportion of mid-career employees is estimated to be positive in the year follow-
ing the downsizing announcement, although it is statistically insignificant. Similarly, the
proportion of employees with relatively short tenure declined; however, once again, the
estimate is statistically insignificant. Overall, while our evidence lends support to the
theoretical implications of Lazear and Freeman (1997) and Lazear and Gibbs (2014), it
does so with limited strength.

We conduct two robustness checks to ensure the validity of our estimates. First, since
the analysis is based on an unbalanced panel from the BSWS, there is a potential concern

that compositional changes across survey years may bias the results. As examined in
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Subsection 4.5, however, we find no significant evidence of selective attrition that would
affect our estimates (Appendix Table 1). Second, while our main analysis uses plant-level
data, firms in Japan often reallocate personnel across plants, potentially attenuating the
estimated impacts at the plant level. To address this, we re-estimate the model using a
restricted sample of single-establishment firms, where headquarters and production are
located at the same site. The results remain consistent with our main findings and, in fact,
show larger effect sizes, suggesting that the main estimates are likely conservative (Ap-
pendix Tables 2 and 3). Nevertheless, because restricting the sample reduces statistical

power, we retain the full plant-level dataset for the subsequent analyses.

4.3 The Impact on Age Distribution

To delve deeper into the less pronounced treatment effects on the tenure distribution,
we estimated a similar model but replaced the dependent variables with the distribu-
tion of employee age. Table 3 presents the estimation results for each age group. In
contrast to our findings on tenure distribution, we observe stronger and statistically sig-
nificant impacts on workforce age. In particular, after the downsizing announcements,
affected plants had a 3.9 percentage-point lower proportion of employees under the age
of 35 years compared to non-affected plants (mean = 0.28). This decline coincided with
an increase in the proportion of middle-aged employees. Downsizing plants had a 4.2
percentage-point higher proportion of employees between 35 and 54 years old than their
non-affected counterparts (mean = 0.49). Meanwhile, we observe a very small and statis-
tically insignificant effect on the proportion of employees aged 55 years or older. Com-
bined with our previous estimate in Column 4 of Table 2, this result suggests that em-
ployees aged 55 years or above were more likely to stay in a plant when they had a
middle-length tenure but not when they had a long tenure. In summary, the downsizing
announcements resulted in the aging of the plants” workforce.

Why are the impacts of downsizing announcements on the age distribution more pro-

nounced than those on the tenure distribution? In particular, why did we observe a nega-
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tive impact disproportionately on the proportion of the young employees? One possible
explanation is the termination of new-graduate hiring at plants undergoing downsizing.
In Japan, companies typically recruit new employees from a large and highly competi-
tive job market for new graduates, which occurs during a specific timeframe each year
(Okudaira, 2020). Employers that announce downsizing plans may have reduced their
hiring of new graduates as an additional means of downsizing, mechanically leading to
a decrease in the proportion of young employees. To explore this possibility, we use the
data on the count of new-graduate employees at each plant, which is available in the
BSWS sample. Table 4 presents the estimated treatment effects on both extensive and in-
tensive margins of new-graduate hiring. Panel A estimated equation (2) with the number
of new-graduate hires at each plant as the dependent variable, while Panel B had dummy
variables indicating that a plant had a non-zero number of new graduates.

Our estimates in Table 4 reveal that plants indeed reduced the number of newly hired
graduates; however, the estimated impact accounted for only a minor proportion of the
overall reduction in the proportion of young employees observed in Table 3. In Column 1
in Panel A of Table 4, the downsizing plants experienced a reduction in the total number
of newly hired graduates by 1.40, albeit insignificant, while the average plant hired 3.84
recent graduates annually. Column 6 in Panel A reports a statistically significant decline
of 0.8 in the count of recent college graduates majoring in non-STEM fields. A back-of-
the-envelope calculation suggests that the decrease in the number of new graduates in
non-STEM fields accounts for only 11% of the overall decline in the proportion of young
employees.”® Considering that the termination of new-graduate hiring had only a limited
explanatory impact, another plausible interpretation for the disproportionate decline in
young employees is voluntary separation on their part.*

The pronounced effect on the age distribution suggests that employees, not only em-

ployers, adopt a rational strategy. Young employees may voluntarily leave a downsizing

13 An average plant had 191.57 regular employees, while we observed a 3.87 percentage-point decline in
the proportion of young employees (191.57 x 0.0387 = 7.414, approximately 11% of which is explained by
the estimated reduction of 0.813).

4Unfortunately, our datasets do not contain the information on voluntary quits.
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plant for some reasons. If a downsizing announcement signaled lower productivity at the
current firm, employees who could secure better compensation elsewhere would leave
the current firm. It is also possible that their decision to invest in relation-specific skills
triggered the separation. According to firm-specific skill-investment theory, employees
decide to invest in skills specific to their firms when they foresee sufficient long-term re-
turns. If a downsizing announcement signals a lower return on their firm-specific skill
investment in the future, employees may be better off leaving the firm and investing
in new relation-specific skills at a different firm. As younger employees have a longer
period from which to recoup the return on their investment and thus have a higher op-
tion value to switch their employers, they are more likely to leave the firm. In fact, the
downsizing analyzed in this study were announced as buyout offers to employees, at
least at face value. Accordingly, the separation may have been instigated by either em-
ployees or employers, although we cannot distinguish these two owing to the limitation
of our data. Therefore, Table 3 highlights an important consequence of a downsizing
announcement: it can trigger a breach of the long-run commitment to employers, dispro-
portionately among young employees once they see it as a signal of a lower return on
their vested investment.

The literature has explored ways to address the distorted provision of firm-sponsored
training and thus to identify factors making firm-based training successful (Caicedo et al.,
2022; Acemoglu and Pischke, 1998, 1999a,b; Dustmann and Schénberg, 2012). Dustmann
and Schonberg (2012) suggests that a commitment to the provision of firm-sponsored
training contributes to achieving the socially optimal level of training intensity. Our re-
sults imply that a downsizing announcement may have a detrimental effect on the ac-
cumulation of employee skills because it can damage a firm’s reputation in terms of its

commitment to a long-term relationship with employees.
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4.4 The Impact on Plant Performance and Innovation

Employee downsizing is originally intended to efficiently allocate internal resources,
which can result in improved performance after the employee downsizing. Meanwhile,
there are also pathways through which downsizing may adversely affect plant perfor-
mance. First, downsizing announcements may impact employee compensation and dampen
worker motivation, eventually affecting plants” productivity levels. Second, some stud-
ies argue that creativity declines with age (Acemoglu et al., 2014; Florida, 2002). The
previous subsection showed that downsizing announcements skewed the employee-age
distribution upward, making the workforce older. If age was a major contributor to cre-
ative outcomes for manufacturing plants in Japan, we should expect declines in their
extent of innovation and their productivity level. Moreover, as discussed in the previ-
ous section, downsizing announcements may also breach the long-term commitment to
relation-specific skill investments. As a result, they have the potential to hinder the accu-
mulation of skills and, consequently, impact firm performance.

To explore the first pathway, we estimated the impacts on the plant-level mean bonus
or the number of hours employees worked by age group, which we again constructed
from the employee questionnaires of the BSWS. The estimation results in Table 5 show a
significant reduction in the annual bonus for employees in their 20s and 50s after down-
sizing announcements. Meanwhile, their work hours were unaffected, except for those of
overtime work among employees in their 50s.> Thus, senior employees who remained in
a firm worked for slightly longer hours but received lesser compensation. These results
are consistent with those in studies reporting the demotivation effect of firm downsizing
on the remaining workforce (Kawai, 2014). Our evidence thus far point to the possibility
of stagnant productivity and innovation following downsizing announcements.

Table 6 provides the direct test for the extent of innovation in addition to labor pro-

15This result is in slight contrast to Genda et al. (2015), who reported that the working hours of regular
male employees increased at downsizing firms based on the data in the early 2000s. As the BSWS is an
administrative survey of employers, our information on work hours may be understated by employers. We
admit that the estimates shown in Table 5 are subject to measurement errors and would be overestimated
if downsizing plants understated working hours.
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ductivity and TFP. Contrary to some of our expectations above, we found no negative
impacts of downsizing announcements, at least in the current sample of plants in the
BSWS. Columns 1 and 2 reveal that downsizing announcements neither reduced nor im-
proved product innovations in subsequent years. Here, equation (3) was estimated by
replacing the dependent variables with the product information available in the Census
of Manufacture. The estimates were small and statistically insignificant: the downsizing
plants neither added new products nor terminated existing products when compared
with their comparison group. Similarly, in Columns 3 and 4, we found no significant
impacts of downsizing announcements on labor productivity and TFP. In fact, we found
relatively large positive estimates on productivity measurements. If anything, downsiz-
ing announcements appeared to enhance plant productivity, despite the aging workforce
and reduced compensation.'®

The evidence presented here should be interpreted with a caveat because it is based
on a stacked event-study approach with a relatively short time window. Detrimental
effects resulting from a loss of human capital or young employees may become apparent
over a longer time period. Moreover, our proxy for innovation is admittedly crude as it
only reflects an extensive margin of product innovation. Nevertheless, the findings in this
study indicate that, at least in the short run, we do not observe a significant recovery or
decline in plant performance. This may be due to the interplay between several pathways

outlined at the beginning of this section, which could offset one another.

4.5 Attrition

Because we estimated our models based on plants” unbalanced panel data, the results
obtained measure the aggregate treatment effects, including the effect arising from com-
positional changes owing to plants’ entry or exit. If downsizing announcements af-

fected plants” decision to exit the market, in particular, the impact on the proportion

1Tn our companion paper (Okudaira et al., 2022), we show that the positive effect of downsizing an-
nouncements on TFP is concentrated among those plants with initially high capital intensity ratio.
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of young employees would be overestimated owing to survivorship bias if exit firms
tended to have more young employees. This point was examined by first constructing
cross-sectional data containing a plant’s attrition dummy for the plants observed in the
event year. Specifically, we started with plants observed in the event year (¢) in our main
stacked-by-event dataset used in the main analysis. We generated an attrition dummy,
Prob(Attrition;, = 1), to indicate if plant : was not observed at s years after the event

year. We then estimated a logistic model for a plant’s attrition probability:

Prob(Attrition;, = 1) = x;n + vI(event;s) + €, 4

where we included industry and region dummies specific to event year h as well as plant
size as control variables (z;h). Appendix Table 1 shows the estimates as odds ratios for the
impact of downsizing announcements on attrition. None of our estimates is statistically

significant. We consider that our main estimation results are not driven by attrition bias.

5 Conclusion

Firms sometimes intend to recover from business downturns by announcing downsiz-
ing and reallocating their internal resources. However, employee downsizing presents
a challenging divestment decision for management, as they necessitate careful consider-
ation of the investments made in employees’ firm-specific skills. This study tested the
theoretical implications proposed by Lazear and Freeman (1997) and Lazear and Gibbs
(2014) to determine whether employers indeed avoided laying off mid-career workers,
who typically hold the highest outstanding rents in terms of firm-specific skill invest-
ments. For this purpose, we exploited administrative data on workers” age and tenure
distribution at manufacturing plants in Japan, a country known for relatively long and
stable employment relationships (Kambayashi and Kato, 2016). We complemented our

analysis with other administrative data to examine whether the employers’ strategy even-

21



tually improved plant productivity and innovation.

Relying on the large-scale downsizing announced between 2008 and 2010 in Japanese
listed firms, we found that the tenure distribution among employers showed a slight
shift toward middle-tenured employees following the downsizing announcements, al-
though the estimates were statistically insignificant. In fact, we observed a much more
pronounced pattern on the subsequent impact on age distribution: after the downsiz-
ing announcements, affected plants had a 3.9 percentage-point lower proportion of em-
ployees under the age of 35 compared to non-affected plants. This decline coincided
with an increase in the proportion of middle-aged employees. Although the reduced
proportion of young employees may simply reflect that the plants stopped hiring new
graduates, further analyses revealed that the reduction in new-graduate recruitment ac-
counted for only 11% of the overall change. We concluded that the rest of the reduc-
tion was explained by the voluntary separation of young employees. Thus, employers
moderately adopted an efficient strategy in accordance with firm-specific human capital
investment (Lazear and Gibbs, 2014; Lazear and Freeman, 1997). However, downsiz-
ing also prompted employee-initiated separations, especially among the younger work-
force. One possible explanation is that younger employees have a longer career ahead,
which provides them with a stronger incentive to seek new employers and invest in new
relation-specific skills. Importantly, these changes were not accompanied by any signifi-
cant declines in plant productivity and the extent of product innovation, at least during
the four years following the downsizing announcements. While downsizing announce-
ments may hinder the accumulation of human capital and shift the employee distribution
upward, such detrimental effects were not apparent. This may be due to the improved
efficiency in the allocation of resources, offsetting any counter-productivity effects.

Why did we observe only moderate support for the theoretical implications of firm-
specific human capital investment? We argue that our results align with a gradual shift
in the Japanese employment system reported in the literature, particularly concerning

the returns on skills accumulated within a firm. Japan has long been characterized by
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practices of lifetime employment. Studies in the 1980s reported that the wage-tenure
profile was steeper in Japan than in the U.S., which they attributed to a stronger commit-
ment to firm-specific skill investment in Japan (Hashimoto and Raisian, 1985; Mincer and
Higuchi, 1988). However, based on the same administrative microdata used in the cur-
rent study, recent evidence shows a departure from such a commitment system. Yamada
and Kawaguchi (2015) utilized the BSWS data between 1991 and 2008 and revealed that
the returns to tenure were slightly diminishing up to 2008. However, the wage-tenure
profile was still steeper than the wage-experience profile as of 2008, implying that at least
one of firm-specific skill training and deferred compensation was still dominant (Yamada
and Kawaguchi, 2015). Kimura et al. (2022) used a more updated dataset and found that
the returns on firm-specific human capital declined substantially between 2005 and 2017,
while the returns on general human capital remained stable over the same period.!” Thus,
one interpretation is that the diminished returns to tenure undermined the significance of
tirm-specific skill investment, and thus rendered the targeting strategy raised in Lazear
and Freeman (1997) and Lazear and Gibbs (2014) less relevant. However, further research

is required to uncover the exact mechanism behind the findings reported in this study.

7Studies also indicate a departure from the lifetime employment system in terms of the length of tenure
(Kawaguchi and Ueno, 2013) and wage-age profile (Hamaaki et al., 2012). Although Kambayashi and Kato
(2016) found little convergence in terms of job stability between the U.S. and Japan from 1982 to 2007 among
prime-aged male employees with at least five years of tenure, they also reported a contrasting decline
in the job stability of young employees and mid-career hires (Kambayashi and Kato, 2016). This latter
finding is consistent with our implication that downsizing announcements disproportionately increased
the separation of young employees.
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Table 1: Summary Statistics

Variable N Mean SD P25 P50 P75

Proportion of employees*

tenure < 15 47942 0.64 023 047 0.65 0.81

15 < tenure < 35 47942 0.31 02 017 03 0.44

tenure > 35 47942 0.05 0.09 0 0 0.07

age < 35 47942  0.28 0.16 017  0.27 0.38

35 < age < 55 47942 0.49 016  0.39 0.5 0.6

age > 55 47942  0.21 016 009 017  0.29
Mean age** 47942 4275 572 3899 4221 46
Mean tenure** 47942 1248 537 8.5 12 16
Mean hours of overtime work** 47942 12.37 1244 2.05 917 19.04
Mean annual bonus (10*JPY)** 47942 5837 5357 158 4525 88.24
Mean monthly hours of work** 47942 17258 2492 159.2 173.64 187.71
Mean monthly wage (10?JPY)** 47942  30.63 994 2379 30.05 36.83
Mean monthly benefits (10*JPY)** 47942  6.46 8.32 0 3.59 10.66
N of employees* 47942 191.57 506.51 16 50 147
N of newly hired graduates 47942 384 1471 0 0 3
In(TFP) 28831 3.85 094 336 389 439
In(Y/L) 47210 6.67 088 6.16 6.64 7.15
N of new products 47203  0.14 0.51 0 0 0
N of abolished products 47203  0.14 0.5 0 0 0

* Including both full-time and part-time employees hired on permanent contracts or on fixed-term con-
tracts lasting more than one month. Fixed-term employees are included because their contracts are often
renewed, and they tend to make relatively longer-term commitments in the Japanese labor market. Thus,
our calculation excludes employees hired on very short-term contracts lasting less than one month. In the
BSWS terminology, we focus on “regular” or Joyo employees.
** Showing summary statistics for plant-level means of the variable.
Source: Plant-level observations in Basic Survey on Wage Structure (BSWS), from 2005 to 2014. Productivity
& product information is taken from the Census of Manufacture, and thus, available only for those plants
observed both in BSWS and the Census of Manufacture.
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Figure 1: Number of Plants Affected by Downsizing Announcement
Note: Bars indicate the numbers of plants whose headquarters announced buyout offers to layoff

their employees in our main sample of Basic Survey on Wage Structure (BSWS), from 2005 to 2014.
Downsizing announcement information is taken from a survey conducted by TSR.
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Figure 2: Exogeneity of Downsizing Announcements

Note: Each graph plots the estimated impact of downsizing announcement at each time period
(e.g., vs in equation (3)). All models control for plant fixed effects, event-specific dummies to indi-
cate time periods, event-and-industry-specific linear trends, and event-and-region-specific linear
trends. The models are estimated on stacked event-by-event data sets. Spikes indicate 95% confi-
dence interval.
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Table 2: Impact on Employee Tenure Distribution

(1) (2) 3) (4)
Proportion Proportion Proportion
In(N of employees) (tenure < 15) (15 < tenure < 35) (tenure > 35)

Treated x Post -0.0850** -0.0168 0.0318 -0.0150*
(0.0424) (0.0251) (0.0217) (0.0089)
N 109,643 109,643 109,643 109,643

Note: Each cell represents the estimated DID treatment effect of downsizing announcement (e.g.,
7 in equation (2)). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. All
models control for plant fixed effects, event-specific dummies to indicate time periods, event-
and-industry-specific linear trends, and event-and-region-specific linear trends. The models are
estimated on stacked event-by-event data between 2008 and 2010.

Table 3: Impact on Employee Age Distribution
(1) (2) (3)

Proportion Proportion Proportion
(age < 35) (35 < age < 55) (age > 55)

Treated x Post -0.0387** 0.0418** -0.00265
(0.0180) (0.0179) (0.0131)
N 109,643 109,643 109,643

Note: Each cell represents the estimated DID treatment effect of downsizing announcement (e.g.,
7 in equation (2)). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. All
models control for plant fixed effects, event-specific dummies to indicate time periods, event-
and-industry-specific linear trends, and event-and-region-specific linear trends. The models are
estimated on stacked event-by-event data between 2008 and 2010.

27



Table 4: Impacts on Newly Hired Graduates

(1) (2) (3)
High  Technical
Total  school  college

College Graduate
(non-STEM)

A. Intensive Margin

Treated x Post -1.393 -0.926 -0.120
(1.799) (1.217) (0.134)

B. Extensive Margin

Treated x Post -0.120  -0.0976 -0.104
(0.0868) (0.0902) (0.0726)

Note: Each cell represents the estimated DID treatment effect of downsizing announcement (e.g.,
v in equation (2)). Dependent variables in Panel A are the numbers of newly hired graduates from
each category. Dependent variables in Panel B are the dummy variables indicating that a plant
hired at least one new graduate from each category. Panel B estimates a linear probability model.
Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. All models control for
plant fixed effects, event-specific dummies to indicate time periods, event-and-industry-specific
linear trends, and event-and-region-specific linear trends. The models are estimated on stacked

event-by-event data between 2008 and 2010 (N = 109,643).
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Table 5: Impact on Hours of Work, Benefits, and Wages

(1) (2) 3) (4) () (6)
Total 20s 30s 40s 50s 60s

Monthly hours of work -0476  -2.646  -0.704  0.968 3935  7.257
(2.639) (3.523) (3.048) (2.635) (2.972) (7.500)

Hours of overtime work -0.326 -3.109 -0.0198 0.863 2.395* 1.483
(1.073) (2.063) (1.495) (1.318) (1.244) (1.842)

Monthly benefits (104JPY)  1.346  -1.674  -1.368 -4.688 -3.619  5.286
(4.775)  (4909) (6.218) (5.583) (3.375) (5.556)

Monthly wage (10*JPY) 7539  -0.674 0406 0327 0778  -0.886
(5.422)  (0.597) (0.609) (0.861) (1.042) (3.043)

Annual bonus (104JPY)  -7.946* -1147** 7254 -3999 -1589* -17.32
(4.345) (3.871) (4.859) (5.520) (8.054) (13.26)

N 109,643 88,646 102,241 103,782 102,269 64,750
Note: Each cell represents the estimated DID treatment effect of downsizing announcement (e.g.,
7 in equation (2)). Dependent variables represent within-plant mean of each item. Robust stan-
dard errors in parentheses. ** p<0.01, ** p<0.05, * p<0.1. All models control for plant fixed ef-
fects, event-specific dummies to indicate time periods, event-and-industry-specific linear trends,
and event-and-region-specific linear trends. The models are estimated on stacked event-by-event
data between 2008 and 2010.

Table 6: Impact on Product Turnover and Plant Productivity

1) 2) ©) (4)
N of abolished N of new
products products In(VA/L) In(TFP)
Treated x Post -0.0760 0.0595 0.191 0.204
(0.0954) (0.0958) (0.125) (0.133)
N 107,030 107,030 107,476 65,053

Note: Each cell represents the estimated DID treatment effect of downsizing announcement (e.g.,
7 in equation (2)). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. All
models control for plant fixed effects, event-specific dummies to indicate time periods, event-
and-industry-specific linear trends, and event-and-region-specific linear trends. The models are
estimated on stacked event-by-event data between 2008 and 2010. The sample is limited to plants
observed both in BSWS and the Census of Manufactures.
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Appendix Table 1: Impacts on Attrition (Odds Ratio)

1) (2) (3) (4)
t+1 t+2 t+3 t+4
Downsizing announcement  0.598 0.693 1.309 2.336

(0.332)  (0.395)  (0.768)  (1.445)

N 18,504 18,504 18,504 18,504

Note: Dependent variable is an attrition dummy variable which takes one if the plant observed at ¢ is
not observed at a following time period. Each cell presents odds ratio estimated from a logistic model.
All models control for industry and region dummies specific to event year in addition to plant size. The
models are estimated on the stacked event-by-event data. ***p < 0.01, ** p < 0.05, * p < 0.1.
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Appendix Table 2: Impact on Employee Tenure Distribution (Single Es-
tablishments Only)

(1) (2) 3) (4)
Proportion Proportion Proportion
In(N of employees) (tenure < 15) (15 < tenure < 35) (tenure > 35)

Treated x Post -0.317 0.0661 -0.000193 -0.0659***
(0.355) (0.0800) (0.0671) (0.0180)
N 49,836 49,836 49,836 49,836

Note: Each cell represents the estimated DID treatment effect of downsizing announcement (e.g.,
7 in equation (2)). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. All
models control for plant fixed effects, event-specific dummies to indicate time periods, event-
and-industry-specific linear trends, and event-and-region-specific linear trends. The models are
estimated on stacked event-by-event data between 2008 and 2010.

Appendix Table 3: Impact on Employee Age Distribution (Single Estab-
lishments Only)

(1) 2) 3)
Proportion Proportion Proportion
(age < 35) (35 < age < 55) (age > 55)

Treated x Post -0.0830 0.140* -0.0274
(0.0833) (0.0809) (0.0386)
N 49,836 49,836 49,836

Note: Each cell represents the estimated DID treatment effect of downsizing announcement (e.g.,
7 in equation (2)). Robust standard errors in parentheses. *** p<0.01, ** p<0.05, * p<0.1. All
models control for plant fixed effects, event-specific dummies to indicate time periods, event-
and-industry-specific linear trends, and event-and-region-specific linear trends. The models are
estimated on stacked event-by-event data between 2008 and 2010.
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Appendix Figure 1: Event Study Estimates on Tenure Distribution

Note: Each graph plots the estimated impact of downsizing announcement at each time period
(e.g., vs in equation (3)). All models control for plant fixed effects, event-specific dummies to indi-
cate time periods, event-and-industry-specific linear trends, and event-and-region-specific linear
trends. The models are estimated on stacked event-by-event data between 2008 and 2010 (N =
109,643). Spikes indicate 95% confidence interval.
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Appendix Figure 2: Event Study Estimates on Age Distribution

Note:. Each graph plots the estimated impact of downsizing announcement at each time period
(e.g., vs in equation (3)). All models control for plant fixed effects, event-specific dummies to indi-
cate time periods, event-and-industry-specific linear trends, and event-and-region-specific linear
trends. The models are estimated on stacked event-by-event data between 2008 and 2010 (N =
109,643). Spikes indicate 95% confidence interval.
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Appendix Figure 3: Event Study Estimates on Product Turnover and Pro-
ductivty

Note:. Each graph plots the estimated impact of downsizing announcement at each time period
(e.g., vs in equation (3)). All models control for plant fixed effects, event-specific dummies to indi-
cate time periods, event-and-industry-specific linear trends, and event-and-region-specific linear
trends.The models are estimated on stacked event-by-event data between 2008 and 2010. The
sample is limited to plants observed both in BSWS and the Census of Manufactures. Spikes indi-
cate 95% confidence interval.
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