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Abstract
We study the long-run evolution of the establishment dynamism in post-war Japan and document
three newly found facts. First, the entry rate exhibited a continuous and secular decline between
the late 1950s and the late 1990s, combined with a first declined and then stagnated low exit rate,
generating a significant aging in the population of the Japanese business units. Second, the average
employment size of establishments fall precipitously in the 1960s and 1970s across all age groups,
especially in the manufacturing and construction sectors, and from the 1980 onwards, the entry size
rebound mainly due to the increase in the wholesale&retail and service sectors. Third, the average
life cycle growth of a typical cohort observed a significant downward shift in the 1960s and 1970s
in the manufacturing and construction sectors, dampening the Japanese market dynamics in the
following years. We then evaluate the performance of various potential derivers in explaining these
phenomenons in a standard firm dynamics model. In particular, we examine if the changes in labor
supply growth rate, in entry cost, fixed cost and exit value, and in size-correlated labor cost or labor
adjustment cost can account for the entry decline and the fall in the average size and the lifecycle
growth rate. The results indicate that although the change in the labor supply growth rate can
account for a majority of the long-run entry rate decline, the model simply translates the trend of
labor supply growth to the trend of entry rate in the transitional path due to a faint compositional
effect. Moreover, while a moderate decline in the fixed operation cost can match the downward
shifts in average size and lifecycle growth, the labor market distortions fail to explain these changes.
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Introduction

Although economists have long recognized the importance of market dynamism on understanding economic growth and market competition, there have been limited studies that document how the market
dynamics and the demographics of business units actually transform in different countries over a long
span of time. Also the major drivers behind such transforms are still largely under debate. In this paper,
we shed some light on this topic by studying the long-run evolution of the establishment dynamics in
post-war Japan.
Relied on newly digitalized historical statistics on the entire private establishments from the 1950s
to the 2000s in the Establishment Census of Japan, we document three newly found stylized facts about
the long-run evolution of the Japanese establishment dynamics and demographics. First, we find that
the establishment entry rate in post-war Japan continued to decline since the late 1950s across all
industries and the decline slowed since the late 1990s. The exit rate had a corresponding decline before
1970 and then stagnated at a very low level until a spike in the end of 1990s. The result of this retarded
market dynamics is the significant aging across the Japanese establishment population, with a large
share of the employment in the economy accounted by establishments that have operated in the market
for more than twenty or thirty years.
Second, we find that the average employment size of Japanese establishments declined sharply in
the 1960s and 1970s across all age groups and largely within industries, and this decline is strongest in
the manufacturing and construction sectors. Since 1980, the average size of young entrants recovered
gradually, mainly due to the large increase in the wholesale&retail and service sectors, while the average
size of elder establishments kept decreasing. Third, by interpolating the statistics of a certain birth
cohort in different census years, we find that this decline in the average employment size is mainly
attributable to a downward shift of the cohort lifecycle growth that occurred in a few industries including
the manufacturing and construction. In particular, the entry size declined in the 1960s and 1970s for
all industries but in the wholesale&retail and service sectors the level was small and those cohorts soon
converged into a same average lifecycle growth trajectory. Whereas in manufacturing and construction
industries, the decline in entry size was large and those cohorts had distinctive lifecycle growth that did
not converge at all.
We argue that these finding have large implications for both the literature of the post-war Japanese
economy and the general literature of firm dynamics and firm growth. In specific, our result shows that
the dampened business dynamism in Japan is not a unique feature of the so call "lost decade" (see for
example Nishimura, Nakajima, and Kiyota (2005)), but a result of the long-run persistent decline in the
entry rate which can be dated back to the early postwar period. This thus indicate the possibility of a
systematic and time-invariant drivers behind the sluggish market dynamics in the Japanese economy.
Moreover through the Japanese data we show a case where the average establishment size does not
grow along with the development of a country, at odds with the result of a positive relationship between
business size and economics development that have been found in recent studies (see for example Bento
and Restuccia (2017) and Poschke (2018)). Finally our result documents a long-run and industryspecific cohort effect of establishment lifecycle growth, complementary to the finding of a cohort effect
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across business cycles in Sedláček and Sterk (2017).
In the second part of this paper we then use a standard firm dynamics model to examine several potential drivers that could lead to the evolution of the Japanese establishment dynamics that we observe.
In particular, we construct our model following the framework in Hopenhayn and Rogerson (1993) and
Hopenhayn, Neira, and Singhania (2020) and investigate if changes in the labor supply growth rate,
changes in entry cost, fixed cost and exit value, and changes in labor distortions of size-correlated labor
cost or labor adjustment cost can account for the entry decline, the fall in the average size, and the
downward shift in the average lifecycle growth. Our examination shows that although the labor supply
growth rate can account for a majority of the long-run decline in the establishment entry rate, the way
that our firm dynamics model achieves this is by directly translating the changes in the labor supply
growth rate to the evolution of the entry rate since the measure of entrants works as a flexible wedge of
labor demand to obtain labor market clearing. The special feature of our calibration and simulation using the Japanese data is that, different from the results in the U.S. as shown by Hopenhayn et al. (2020)
and Karahan, Pugsley, and Şahin (2019) where the feedback effect and the transitional dynamics effect
from compositional change induced by labor supply impulse is large, in Japan any compositional effects
are almost muted due to fact that the exit rate is low, even for those very young establishments, and that
the average lifecycle growth is fairly limited. Therefore even the changes in labor supply growth rate
and the accompanied changes in the entry rate generate the compositional changes in the productivity
and size distribution, these compositional changes do not give rise to large changes in the exit rate as
well as the average establishment’s labor demand. As a result, only the direct and short-run response
from labor supply to entry rate mainly works in our simulation of the Japanese market, and the trend of
entry rate fully copies the trend of the labor supply growth rate, which do coincide each other at least
in the long-run.
In the examination of the other drivers, we find that while increase in the entry cost and decrease
in the exit rate can generate decline in entry rate, they will also lead to either dominated price effect or
dominated selection affect, changing either only the average size of the entrant establishments or only
the average size of the incumbent establishments, which is inconsistent with the data we observed. In
comparison, a change in the fixed operation cost, as long as not too large, can generate quite balanced
changes in both price effect and selection effect, and thus produce the downward shifted average life
cycle growth similar to the data. Therefore we suggest that a combination of the decline in labor supply
growth rate and a decline in the fixed operation cost construct a likely candidate of the key mechanism
behind the evolution of the Japanese establishment dynamics. However we admit that more empirical
evidences are required for establishing the causality and that the fixed cost in the model is rather abstract
and other factors playing a similar role have the equal chance to be the true explanations. Finally we
find that labor market distortions of size-correlated labor cost and labor adjust cost cannot account
for the changes in the establishment average size and lifecycle growth that we observe in the data. In
particular, the size-correlated labor cost reduces the labor demand of large and elder establishments but
cannot generate decline in entry size. And the labor adjustment cost has a very limited impact in the
economy like post-war Japan, where the expected lifecycle growth is constrained and smooth, making
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the adjustment cost of labor input across periods negligible.
Related Literature.

Our paper is related to a large literature that documents and explains the empirical

facts about establishment or firm dynamics, including patterns of entry, exit, employment size, labor
turnover, and lifecycle growth. One particular focus of this literature is on the secular decline of the
U.S. market dynamism since about 1980s. This is shown most significantly by the pervasive decline in
business entry and exit (Decker, Haltiwanger, Jarmin, and Miranda, 2014; Pugsley and Şahin, 2019), the
aging of the establishment or firm population (Hathaway and Litan, 2014a,b), and the increasing share
of large firms in the economy (Autor, Dorn, Katz, Patterson, and Van Reenen, 2020).1 We contribute
to this literature by showing a similar trend of declined market dynamism and aging business units
almost in the entire period post-war Japan with starting point dated back to late 1950s, indicating the
possibility of some general force across different countries and independent of economic growth.
Another strand of this literature studies the cross-country difference in firm size distribution and
typically finds a positive relationship between development and average firm size (Poschke, 2018; Bento
and Restuccia, 2017). This relationship is then explained either by the productivity improvement in
developed countries due to technology advance or management improvement (Gollin, 2008; Poschke,
2018; Akcigit and Ates, 2019), or by the input and output distortions stemming from firing costs, tax
burden, or size dependent policies in developing countries that hinder firm growth (Hsieh and Klenow,
2014; Bento and Restuccia, 2017). In contrast with the cross-country evidence, our data on the long-run
establishment dynamics in Japan shows that the increase in average establishment size is not a necessary
result of economic development and technology catchup.2 Moreover, our analysis through the standard
firm dynamics model shows that input distortions like size-correlated labor cost or labor adjustment
cost themselves cannot justify for the the downward shifts in the cohort life cycle growth in post-war
Japan, although an additional channel that affect the lifespan growth through initial investment upon
entry like one studied in Bento and Restuccia (2017) might help to explain such empirical trends.
Relatedly, The persistent impact of initial condition of a cohort on its lifecycle growth is also found
in Sedláček and Sterk (2017), who find that a cohort effect of business cycles in the U.S. data and argue
that new startups choose different product types between booms and recession, which has persistent
effect on their following growth. In comparison, our empirical finding of the cohort effect is long-run,
for the entire two decades in the 1960s and 1970s in the post-war Japan, and industry-specific, mainly
in the Japanese manufacturing and construction sectors. Although we do not embed such mechanisms
like the one in Sedláček and Sterk (2017) or the one Bento and Restuccia (2017) into our model, we
1

Other evidence of the U.S. declining business dynamism that documented in the literature include declined inter-firm
labor reallocation, decreasing ratio of young firms achieving high growth and less responsive to productivity shocks (see Decker,
Haltiwanger, Jarmin, and Miranda, 2016a,b, 2018). Similar evidence outside U.S. has been found by Ignaszak (2020), who
exploits the German data to find declined startup rate and increased average establishment size over past decades, and links
the observed trends in firm dynamism to changes on labor force composition.
2
Though rare, our finding is not the only counter case in the literature. Braguinsky, Branstetter, and Regateiro (2011)
find that the firm size distribution in Portugal have been moved to left for several decades, which is significantly different from
the trend in other developed countries like US or Denmark. They explain this transform in firm size by the increased labor
protection in Portugal during economics reforms in a way that favor small firms rather other large ones. However, their data
shows and their model predicts an increase in the share of self-employment, which is not the case in the post-war Japan. Also,
though less relevant, declining average size for elder businesses also appears in the U.S. data since 2000.
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discuss one possible driver of such cohort effect that is particular relevant in the context of post-war
Japan: subcontracting. In particular, we conjecture that an increasing in new entrants in the type of
subcontractor might lower the entry size and the lifecycle growth potential.
Finally, two very close paper to ours, in terms of the modelling and the examination of the effect of
labor supply on entry rate, is Hopenhayn et al. (2020) and Karahan et al. (2019). Both papers study
the U.S. market and find that through the lens of a standard Hopenhayn-style firm dynamics model, the
change in the labor supply growth rate, which is largely exogenous given the population demographic
changes, can account for a large percent of the decline in the entry rate. Our result confirms the possibility of the impact of labor supply on the market dynamism in the long-run establishment dynamics of
Japan. However different from their results, we show that both the feedback effect and the transitional
dynamics effect, which is the key of the linkage between the labor supply and the entry rate in the
U.S. case, are largely muted in the Japanese market because the low exit rate for young establishments
and limited expected lifecycle growth in Japan subside any compositional effects. Also we find that the
Japanese establishment dynamics is different from the evolution of the U.S. establishment dynamics in
that the average establishment size conditional on age changed over time while it hold constant in the
U.S., and we use the firm dynamics model to also explore the potential drivers behind the downward
shifted lifecycle growth in Japan.

2

Empirical Facts

In this section we first introduce the data source and discuss some data issues. Then we document the
stylized facts about the long-run establishment dynamism in postwar Japan—namely the trends of entry
and exit rate, average establishment employment size, and life cycle growth of different cohorts over
time, respectively. In the last part of this section we summarize the findings and discuss the implications
of these new facts, especially on how they consonant to or contradict with the findings and theories in
the board literature of market dynamics, misallocation, and firm growth.

2.1

Data

The main data source that we use to explore the establishment dynamics in Japan is the statistics from
the "Establishment Census of Japan" (hereafter ECJ), which is conducted and published by the Statistics Bureau of Japan. ECJ, conducted every three years between 1951 and 1981 and every five years
between 1981 to 2006, is the only national census in Japan that covers the universe of all private establishments in the Japanese non-primary sectors for nearly the entire post-war period.3 This wide
3

To be clear, ECJ was partly reformed and renamed as "Establishment and Enterprise Census of Japan" (EECJ) since
1996, with added survey items on business activities of firms. Almost all the statistics, except the newly added ones, are
consistent between these two censuses, and thus I refer both ECJ and EECJ to ECJ hereafter. After 2006, ECJ was abolished
and transformed to a new census project called "Economic Census" (EC). However this time the statistics in the new census is
not comparable to ECJ and EECJ due to the large changes in census coverage and statistics methods. This is also why I limit
my analysis to 2006 instead of to more recent years.
The statistical data for the censuses from 1981 to 2006 can be accessed from the Japanese government official statistics
portal site. The data before 1980s is not electronic-accessible and thus have been manually collected for this paper. All data
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coverage on the universe of Japanese business units allows us to study both the overall picture and the
sector variations of the establishment dynamics in post-war Japan. And the long span of the consistent
census statistics allows us both to observe the long-run features of the market dynamics in the postwar Japanese economy, and to follow many establishment birth cohorts’ life trajectory (conditional on
survival) through their presence in the repetitive cross-sectional data, making it possible to study the
evolution of the life-cycle patterns across different cohorts.
The main statistics that we observe in the data are the number of establishments and the number of
workers employed, both of which are aggregated by different categories of the industry, the organizational type, the employment status, the establishment employment size, and the establishment opening
year as well as their interactions. The category of establishment opening year is the key information
here for us to calculate not only the market entry and exit rate but also the average employment size
conditional on age and the average lifetime growth trajectory for different cohorts over time. In particular, we use the statistics of age one establishments to calculate both entry and exit rate and entry
employment size, and link the average employment size of a birth cohort in different cross-sectional
censuses to portray its lifecycle employment growth conditional on survival. The details of the calculations and the specific issues accompanied with are described in the following subsections along with
the introduction of our main empirical findings. Before heading to those contents, we want to mention
several general issues about the ECJ statistics and our analysis so that one can have a better understanding on the accuracies and representativeness of the features of the post-war Japan’s business dynamism
and establishment demographics that we are going to show.
First, the establishment age category is indeed constructed by using the self-reported survey item
"opening year of establishment" in each ECJ census, which is explicitly defined as the year that an establishment began its current economic activities at the current location by the current owner. Therefore,
an establishment that either moves to a new location, changes its ownership, or switches its business
activities will be registered as a new entry with a refreshed opening year in next following census as
well as as an exit from the incumbent firms in the last census. As as a result, both the entry rate and exit
rate that I calculate from the census will be overestimated to some extent, and also the initial establishment size upon entry would be thus affected by the capability and the probability of a newly-registered
establishment taking over its previous facilities in the cases of changing location, ownership, or business
activities.4 For the following analysis, I implicitly assume that these biases are constant over time, so
that the trend of the market dynamics, which is the main interest in this paper, would not be affected
or biased by these issues. Second, the 1957 census, which is the earliest census that begin to survey the
item of the opening year of establishment, only have the statistics of very coarse age categories within
the establishment type category of "total establishments" which contains both employers and nonemployers, while we will mainly focus on employer establishments in our analysis (for reasons that we will
used in this paper will be available through a public repository along with all the replication codes.
4
The extent of this problem depends on both to what extent such "fake" entry and exit happens and to what extent the
respondents of the census perceive and follow this strict definition of opening year. Given the already fairly-low level of entry
and exit that we observe in the data, we think the effect would not be very large. Also due to the fact that this opening year
is self-reported, we think that the micro data on the establishment age and thus the gathered statistics are also likely to be
subject to some levels of measurement errors.
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explain soon). Also the three census following the 1957 census did not collect this statistics at all until
it began to recollect this information in the 1969 census and kept doing it thereafter. This incompleteness of the early establishment age-related statistics in the 1960s prevent us to uncover the evolution
establishment dynamics in the early post-war periods of Japan. To overcome this limitation, I will try to
use some interpolations to recover the potential feature of the establishment dynamism in these early
times. A third issue about the age information in the data is that the exact intervals whereby the age
categories are divided are not all consistent in different census years, and even when it is consistent,
these categories might not be perfectly linked across different census years. This means that we are
not able to trace the entire time-series statistics for a certain birth cohort over time.5 As a result, our
solution is to find the cohorts that can be successfully traced across most different census years and to
interpolate some missing periods for these cohorts to form the consistent cohort statistics so that we can
illustrate the evolution of within-cohort establishment dynamism and life-cycle employment growth.
The last issue is about the definition of an establishment in our analysis. While ECJ provides statistical data for both establishments with employees ("employer") and establishments of self-employment
("nonemployer"), I will restrict my analysis to only the sample of "employer" establishments in this paper
for several reasons.6 First, despite of its important position in the early periods of post-war Japan, the
"nonemployer" group has soon declined to a marginal share in the economy in terms of employment
(see Appendix A.1 for the details). Second, and more importantly, the employer and nonemployer
establishments represent two very different types of the business units in terms of entry and exit decision and lifetime growth patterns. Recent literature points to this difference by recognizing that most
entrepreneurs in nonemployer firms or establishments are in subsistence or family style, while in contrast, entrepreneurs in employer businesses are more likely to be in transformational or lifestyle style.
While the subsistence entrepreneurs setup their businesses only to provide employment for themselves
and their relatives like family members, the transformational entrepreneurs start their business with
an intention to grow and to expand market share and employment (see for example Schoar, 2010;
Decker et al., 2014). Our data is consistent with this classification given the fact that over the whole period, all nonemployer establishments have a constant average workers of three, and less than 3 percent
nonemployer establishments have more than nine workers, while in contrast, the employment size of
5

For example, the age categories in one census year might be age 1, 2, 3, 4, 5, 6, 7-11, 12-16, .... And assume in the
next census, say conducted 5 years later, the age category does not changes and therefore we can trace the age 1 cohort in
the former census to the age 6 category in the latter census. However this tracing does not work for the further next census
because we don’t have an age 11 category in that census. What we can do is then aggregate the statistics of age 2 to 6
categories and then we can trace them to be the age 7-11 category in the next census and the age 12-16 category in the further
next census. And now one can see that if there are changes in the intervals of the age categories across different censuses it
might be unavailable to continuously follow a certain cohort over time, which do happens sometimes in our data here.
6
I stress on this distinction here because while some commonly used data source, like the BDS and LBD dataset in the
U.S., contains only the employer establishments or firms by design of the census, some other data source, like the one here in
Japan, includes both employer and nonemployer establishments in their statistics. This distinction is sometimes ignored by the
researchers given the marginalized importance of nonemployer firms in the developed countries in recent decades. However
directly analyzing the statistics encompassing both employer and nonemployer establishments might be dangerous especially
when the periods of the study contain long-run development of an economy. This is because these two type of establishments
could have very different trends and patterns in market dynamics or cohort lifecycle growth, and thus the trends and also
different mechanisms behind these trends from the nonemployer establishments might mask the true trends and mechanisms
of the employer establishments or firms.
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employer establishments has a larger and time-variant mean, as well as a way more dispersed distribution. Consequently, these two groups in the economy should be modeled separately, and by excluding
the nonemployer establishments we are able to better examine the potential drivers behind the evolution of the establishment dynamics through the views of the canonical models in the firm dynamics
literature.7 Finally, by focusing on the employers, we make our results comparable with many other
papers studying firm or establishment dynamics in the U.S. or other developed countries that use the
sample of firms or establishments with at least one paid employee.

2.2

Entry, Exit, and Lifespan

We first show the long-run patterns on the establishment entry and exit rates. To calculate the yearly
establishment entry rates, I use the ratio of the number of age one establishments in a certain census on
the total number of establishments one year before the year of the census.8 Given the data limitation that
we have mentioned above, we reply on the statistics of all private establishment category (include also
nonemployer establishments) in the 1957 census to indicate the establishment dynamism of employer
establishments in the early post-war Japan. In particular, we calculate the entry rates of all private
establishment category from 1969 onwards by using the age one group as well as the ones in 1957 and
1969 census using the year average entrants of the age zero-to-three group, i.e. the youngest available
age group in the 1957 census. Using the age zero-to-three group rather than age one group would lead
to underestimated entry rates as more entrants would already exit the market before being reached by
the census.
Figure 1a shows our calculated entry rates. It is clear that the Japanese establishment entry rate,
whether for employer establishments only or for the whole private establishments that incorporate
nonemployer establishments, has declined hugely and persistently over the whole observation period.9
7
I note here one interesting patter in the evolution of nonemployer establishment is that the there is a turning point in
around 1980 since when both the amount and employment of nonemployer establishments decline This can reflects some
changes in the decision mechanisms of the agents in the Japanese labor market on being self-employment or being an employee, and potentially might have some impact on the dynamics of employer establishments that I study in this paper. This
is thus by itself an interesting and worth studying topic, but it is beyond the scope of this paper, and I will ignore any effects
from the nonemployer part of the economy in my analysis.
8
Although the statistics of age zero category is also observed in the data, we instead use the number of age one establishments as the nominator because the observation period of age zero establishments varies across different census years (due
to changes in the census date), ranging from 5.5 months to 9 months, and thus is venerable to seasonal economic conditions.
Note that due to the same reason, the age one cohorts that we use would also have different exposure spans in the market in
different census years, which potentially affects the persistency of calculated entry rates across different census years because
a longer age zero period would indicate more quick exits unobserved in the data. To check the robustness, we have also tried
to use the span of age zero in each census years to adjust the number of age one establishments, and the results are very
similar. This is because the changes in the observation period of age zero establishments happened in the time when the exit
rates of Japanese establishments, even for those newly born ones, were very low, and thus the extra exposure for new born
establishments did not lead to many unobserved exits. The denominator of the entry rate calculation, i.e. the total number of
the establishments at one year before the census year, is linearly interpolated from two neighbor census years.
9
Note that one should avoid to claim from the figure that the trend of entry rate, or more generally of the establishment
dynamics, is largely immune from any economic fluctuation because the large time interval between two census could arguably
moderate many short-run fluctuations.
Also note that both the level and the trend of the entry rate that we show here differs to the ones in many Japanese official
reports and many studies that directly exploited the statistics in those reports. This is because in the official documents, the
yearly entry rate in a census year is calculated as the entire number of establishments that newly registered in that census
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Figure 1: Establishment Entry and Exit Rate
(b) Exit Rate

(a) Entry Rate

Source: Establishment Census of Japan.
Notes: The red lines are for the employer establishments and the blue one are for all private establishments which
incorporate both employer and nonemployer establishments. The entry rates of the solid lines are calculated by
dividing the number of age 1 establishments in a certain census year by the total number of establishments at
one year before that census year (linearly interpolated from data of two neighbor census years). The entry rates
of the dotted line between 1957 and 1969 is calculated by using instead the year average number of the age 0-3
establishments, thus producing underestimated entry rate comparing to the case of using age 1 group because the
age 0-3 group is constituted by the establishments that survive over three years after their entry (this is shown by
the census year of 1969 where we plot both estimates). The exit rates are calculated correspondingly from the entry
rates and the yearly average of the net growth of the establishment numbers between two census years.

In addition, given the fact that the entry rate of all establishments keeps a similar trend with the entry
rate of the employer establishments for the whole period since 1969, we can infer from the entry decline
between the 1957 and 1969 census in the all establishment group that the long-run decline of the
employer establishments’ entry rate probably started since some times around the end of 1950s, if not
earlier. Also, the nearly parallel trend of all establishments and the employer establishments indicates
that the decline in the high level of the employer establishments’ entry rate in the early post-war period
is not due to a transformation from nonemployer establishments to employer establishments. Another
feature worth noting is that the long-run decline trend of the entry rate appeared to slow or plateau
since the second half of the 1990s, well during the so-called Japan’s "lost decades". We note that the
long-run decline trend of the employer establishments’ entry rate, and its start point in the late 1950s
and the plateau since the late 1990s, are also confirmed by the firm entry rate that are calculated from
completely different Japanese official data sources (see Figure A2). Finally, Figure 2 shows that while
the initial level of the entry rate in 1957 or 1969 varies across different sectors, a similar long-term
decline trend is shared by all the sectors, implicating that the missing entry is a general feature of the
divided by the total number of establishments in the prior census and then taken year average for the interval between two
census years. Such a calculation would likely to underestimate the real entry rate since new firms that entry and then exit
between two census years (i.e. 3 or 5 years span) will be not counted, especially for the years when entry and exit is active
and time span between two census years is large. Moreover, the entry rate would also be biased given the use of the lagged
denominator in the case that there is either increasing or decreasing trend in the total number of establishments over time. In
contrast, our calculation that use the age one group and the more correct base year, though not perfect, largely reduces these
biases.
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postwar Japanese economy.
In Figure 1b we calculate the corresponding exit rates simply by using the calculated entry rate
and the year average of the net growth rate of the establishment numbers between neighbor census
years. Again if we assume the all establishments and the employer establishments follow a similar
trend, the figure tells that the exit rate declined sharply before 1970, hit the bottom in the early 1970s,
but kept largely stagnant at a low level before a small recovery in the second half of the 1990s.10
The decline in exit rate in the early period corresponds to the decline of the entry rate in the same
period, which is reasonable if young establishments have higher hazard rate. However this makes the
stagnant low level of the exit rate between 1970s and early 1990s rather surprising, because the entry
rate kept declining in the same period. One reason might be that the declined share of and lowered
hazard rate for the young establishments in the economy weaken the effect of entry decline on exit rate,
but the economic fluctuation of the Japanese economy in that period might also matter. It is worth
noting here that except for the period of very early post-war period, the annual exit rate for employer
establishments in Japan (around 2 percent for over three decades) was significantly lower comparing
to many other countries that have been studied in the literature, either developed or developing ones.
Moreover, Figure A3 shows that even for those young employer establishments like the age one group,
the year-average exit rate in the next three or five years kept to be less than 5 percent over all observation
periods including the recession time of 1990s.11 This implies that the business survival rate for Japanese
employer establishments was abnormally high, and thus in general an entrant born after late 1960s
would expect to stay in the market for a fairly long time.
One nature result of the combination of a declining entry rate and a fairly low exit rate is the decreasing share of the young business units in and aging of the establishment population in the post-war
Japanese economy, which is shown in Figure 3. Between 1972 and 2001, the ratio of age 1-5 establishments in the total number of employer establishments decline substantially from around 30 percent to
below 20 percent, and the employment share of age 1-5 establishments in the total employment of employer establishments also decline by about 5 percent over the same period. This decline also extends
to middle age groups like age 6-11 and age 12-21. One the other hand, both the amount share and
the employment share of the establishments with age elder than 27 grew significantly. As a result, in
2001, over 25 percent establishments have operated for more than 27 years and nearly 35 percent of all
employees in Japan work in these long-lived establishments. This aging of the establishment population
in Japan could potentially affect many aspects of the Japanese economy if they are distinguished with
other young establishments, and in the following two subsections we will examine the average size and
the growth of these aging establishments along with the younger ones.
10

The fact that exit rate for all establishments is significantly higher than the one for the employer establishments is due to
the high exit rate of nonemployer establishments comparing to employer ones. And the gap between two trend shrunk over
time because the nonemployer establishments gradually decline in its share and fade out of the economy in the observation
periods. Also our figure shows that the exit rate of nonemployer establishment fluctuates less comparing to their employer
counterparts, potentially indicating a lower outside option for these nonemployer establishments so that less of them would
shut down and exit the market when facing negative aggregate shocks.
11
The Figure A3 also shows that the increased exit rate in late 1990s is not mainly due to the increased exits among young
establishments but due to the surged exits among old establishments.
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Figure 2: Entry Rate by Industry

Source: Establishment Census.
Notes: See the notes in Figure 1 for the calculation of different entry rates. The six industries here are
chosen by their relatively larger shares of establishment amount and employment in the economy (though
not strictly as the rankings of these industries change over our observation periods). One caution here is
that for Retail & Wholesale, Services, and Transport & Communication sectors, the coverage of the industry
in 2006 is different from the years before.

Figure 3: Number and Employment Share of Employer Establishments by Age Groups

Source: Establishment Census.
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2.3

Average Establishment Size

We then examine the trend of average employer establishment size, which is simply measured by the
average workers employed by the establishment. Figure 4 shows a perhaps surprising fact about the
post-war Japan economy: despite of an increase in the end of the 1950s, the average employment size
of an employer establishment declined sharply from about over 24 workers in 1960s to less than 16
workers in the 1980s and remained there afterwards. This fact is surprising partly because that the
most part of the this decline occurred in the 1960s and the 1970s, a period where Japan generally
was enjoying its marvelous post-war economic growth and catchup. One compounding factor here is
the structural transformation of the post-war Japanese economy from manufacturing sector to service
sector, creating a compositional change and leading to a decline in the average establishment size. To
controlling for this composition effect, in Figure 4 we also plot a counter factual trend of the average
establishment size where the shares of each two-digit industry are fixed in their level in year 1963 (the
year with the highest level of the average employment size), and the average establishment workers
within each industry follows the changes of the data. The counter factual result shows that while sector
composition changes account for 11 percent points of the total 37 percent decline in the overall average
size decline between 1963 and 2001, the within-sector average size declines can still account for 26
percent points, or 70 percent, of this total decline.12

Figure 4: Average Establishment Size

Source: Establishment Census.
Notes: We measure the establishment size as the average employees employed in each establishment. The
dash line is the counter factual result by fixing the establishment shares of the 2-digit industries at the year
1963 levels and allowing the average establishment workers in each industry to change over time following
the data. Thus it shows an average of the within-sector change of the average establishment size.

We now go a little deeper to this evolution of average establishment size by looking at the variations
12

Strictly speaking there is another covariance term in additional to the within sector changes and between sector changes
in our decomposition. But this covariance term is less than one percent points so it can be neglected.

11

in different groups. We first look at the industry variations at two-digit level, which is shown in Figure 5.
In contrast to the entry decline, the within-industry decline in establishment size differs across different
industries, in terms of both the extent and the timing. In particular, the decline in average establishment size occurred the earliest and the heaviest in Manufacturing and Construction industries, starting
from the beginning of the 1960s and continuing to the 2000s. In comparison, for Wholesale&Retail and
Services industries, there is only a moderate decline in average establishment size in the 1970s, accompanied with a gradual increase in the following two decades. This result indicates that industrial specific
factors might be important for the establishment size decline that we observed in post-war Japan.

Figure 5: Average Establishment Size By Industry

Source: Establishment Census.

We next study the evolution of the average establishment size across different age groups in the
repeated cross-sectional data. Figure 6 shows that before 1980, most age groups decline in their average
establishment size, while thereafter, the trend diverges between young groups and old groups. To be
specific, age 0-5 group increased their average establishment size since 1981 census year, and age 6-11
group also began to increase since the 1986 census year, implicating a recovered generations in the
establishment size, though the rebounded level in 2000s was still lower than the initial level in 1960s.13
On the other hand, the old group like age 12-21, age 17-26, and age over 27 continued to decline in
their average employment size. Actually in the first half of 2000s, those age over 12-21 establishments
13

Figure A4 shows the same figure separately for the major industries. It shows that the level of the decline of young
establishment in the 1970s is correlated with the level of the recovery in new born cohorts after 1980. Manufacturing and
construction declined most in the 1970s and also exhibited moderate or no rebound after 1980 while wholesale&retail and
service sectors declined less in the 1970s and reverse the trend sharply thereafter.
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had an average employment size close or even lower than those age 0-5 establishments in the crosssectional data. Therefore the overall decline of Japanese employer establishments in 1960s and 1970s
are likely due to a consistent decline in all age groups, but since 1980 those elder establishments, with
an increased share in the economy as we have shown in the last subsection, have completely offset the
rebound in the size of those newly entered establishments, producing a stagnant establishment size in
Japan.14 However note that in theory, we can divide the changes in the size of any non-entrant group
across cross-sectional data to two factors: the change in average size when entering the market, and
the change in the following growth rate. Thus the those old groups’ decline in size that we observe can
be due to both the decline in their entry size in the past, as partly shown by the age 0-5 line in Figure 6,
and a decline in the growth rate during their lifetime.

Figure 6: Average Establishment Size by Age Groups

Source: Establishment Census.
Notes: The age groups here are picked by the data availability across difference census years. For some
age intervals the designed age cohort is not available for the whole period so we also choose some close
age groups in different periods to show the trend.

2.4

Establishment Lifecycle Growth

To further entangle the entry effect and growth effect of a certain establishment cohort and to study
the evolution of the establishment lifecycle growth patterns, we further use interpolation to construct
the lifecycle growth trajectory for the entrant cohort, i.e. the age 1 group, in each census year. The
lifecycle growth of these different birth cohorts are shown in Figure 7, with the earliest cohorts having
the longest trajectories that can be accessed in the data. In year 1969, a typical establishment entering
the market had average 15 workers at age one, and grew to 18 workers at age 20 conditional on survival,
14
Figure A4 shows that the divergence of the average size growth between the young and the old establishment groups
can also be seen in all major industries.
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with most of this growth occurred in its early life period.15 The entry size declined over time for the
following cohorts, hitting the bottom at the 1981 cohort at around 10 workers, and then rebounded to
12 workers in the following years. This change in entry size simply replicates the change in the size
of the age 0-5 category in the cross-sectional data.16 More interestingly, we see that this change in
establishment initial size has a persistent effect over the lifetime of a cohort: a cohort started with a
lower average size also had a downward shifted lifecycle growth, achieving a low average size in its
mature years. This difference in lifecycle growth can be seen even more clearly if we look at different
sectors separately. Figure 8 shows that such downward shifts in the cohort’s lifecycle growth basically
occurs in the manufacturing, construction and finance industries, which are exactly the industries that
had large average establishment size declines, while in the wholesale&retail and service sectors the
divergence in entry size over time is small and cohorts entered in different periods always converge
to the same lifecycle growth trajectory. Moreover, although we cannot observe the whole trajectory
for birth cohort before 1969 due to data limitation, we can still trace their trajectories in their later
life, as shown in Figure A8, where each line now means, instead of the age 1 cohort, the age 10 or 20
cohort in the beginning year of the line. From these later year trajectories we can conjecture that the
downward shift occurred since the first half of the 1960s, again coincided with the decline in average
establishment size in the economy. Therefore the downward shifted lifecycle growth for new entrants
in several specific sectors in the 1960s and 1970s is the main culprit for the average establishment size
decline that we observe in the last subsection.
We then note two more features about the evolution of establishments’ lifecycle employment growth
in our data. First, in additional to the significant decline in the entry size in the 1960s and 1970s, one
can notice that there is also a decline in the early life growth for newly entered establishments over
all observation periods in our data. This is especially clear for those new cohorts entered after 1981 in
Figure 7 and Figure 8, which had more flattened employment growth in their first ten years comparing
to the cohorts in the early years. For the cohorts between 1969 and 1981, the early Second, from
Figure A8 we can see that in the 1970s, the general increase trend of the lifecycle employment growth
was broken for those establishments with age over 10 or 20, which had their average size decreasing
along with age increase conditional on survival. Note that if this negative force on lifecycle growth in
the 1970s also affected those young groups, then the early life growth for the birth cohorts between
1969 and 1981 that we observe in Figure 7 could be even steeper if there is no such negative force. And
if these shocks in the young age have persistent effect on the mature size level, then there could have
severer decline in the lifecycle growth rate in the 1970s than the parallel shift that we observe in the
data. In combination, these two features show that along with cohort entry size decline in the 1960s
and 1970s, the destroyed lifecycle growth in the same period and the flattened early lifecycle growth
after 1980s also contribute to the declined and stagnant establishment size in Japan.
15

Note that even the cohort with the highest lifecycle employment growth in our data has only a lifetime growth rate of
30 percent, which is fairly low in a cross-country comparison, see for example Hsieh and Klenow (2014).
16
Although we do not have the data of entrant size for years before 1969, in Figure A9 we extrapolate the statistics of the
cohorts born before 1969 form the statistics in their old age and conjecture the evolution of the entry size in the history. The
result also shows the the turnover point happened at around early 1960s.
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Figure 7: Average Life Cycle Growth of Different Birth Cohorts

Source: Establishment Census.
Notes: Each line is a cohort born in a different period, with the label year as the year that the cohort is
age 1. Each data point is the cohort’s average size traced in the following census years, conditional on
survival. When the average size statistics for a specific born cohort is not directly available in a certain
census year, we use linear interpolation to the coarser age category in which this cohort located and obtain
the interpolated statistics. For the latter cohorts it’s natural that we can only trace a shorter life span in the
data.

Figure 8: Average Life Cycle Growth for Different Birth Cohorts by Industry

Source: Establishment Census.
Notes: See Note in Figure 7.
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2.5

Summary and Discussion

I first summarize the three main empirical findings that we have find in the establishment statistics of
Japan.
Fact 1. The establishment entry rate in Japan declines persistently since the late 1950s. Combined
with a stagnated low exit rate, it leads to an aging business population in Japan in recent decades.
Fact 2. The average employment size of Japanese establishments decreased by 35 percent in the
1960s and 1970s, earliest and strongest in the manufacturing and construction sectors.
Fact 3. The decline in average employment size is largely due to a downward shift in the establishment life cycle growth: newly entered cohorts had both lower entry size and lower life cycle
growth.
To our knowledge, these stylized features on the evolution of the market dynamics in Japan are
largely undocumented in the literature about the post-war Japanese economy. Moreover, we argue that
these facts about the long-run market dynamism in Japan stand as a unique case or evidence for the
large literature that study the firm and establishment dynamics and lifecycle growth across different
developed and developing countries. In the following, we briefly discuss some important implications
of these empirical facts on these two literature.
Firstly, it has been well known in the literature that the market dynamics in Japan is inactive in that
both the entry and the exit rate is fairly low (see for example Mukoyama (2009) among many others),
and many studies thus attribute the lasting economic slowdown in Japan since the 1990s to this dormant
business dynamism since it disrupts the necessary creative destruction (see for example Nishimura et al.
(2005)). By looking at the long-run evolution, our data shows that this dampened business dynamism
is not a special feature in Japan’s "lost decade" but a result of a long-run decline trend started since
as early as the end of 1950s. It thus indicates the possibility of a fundamental deriver in the Japanese
post-war economy that is pervasive across different sectors and persistent over time. And if this is the
case, it might be more important to deal with this fundamental factor rather than to focus on other
market or institutional frictions that are found temporarily hindering the market dynamism during the
economics slowdown.17 Actually we observe that the long-run decline of the establishment entry rate
retarded since the late 1990s, probably due to the spike of the exit rate in the recession.
Secondly, there is a recent updated view in the literature that there is a positive relationship between development and average establishment size. For example, Bento and Restuccia (2017) finds a
positive relationship between manufacturing establishment size and various measures of development,
and Poschke (2018) finds that the average firms size in the U.S. grows chronologically.18 Our results
17

One example of such short-run frictions is the famous zombie lending in Japan, see Caballero, Hoshi, and Kashyap
(2008).
18
There are basically two main explanations in the literature that explains this positive relationship either across countries
or over time. One argues that that the along with economic development there is better entrepreneur capability or better use
of outside manager, increasing the span of control (see for example Poschke (2018) and Akcigit and Ates (2019)). Another
argues that the various distortions in developing countries hinder their establishments’ lifecycle growth (see for example Bento
and Restuccia (2017))
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in Japan shows that even though it holds true that developed countries generally have larger establishment size than developing countries, such a positive relationship does not necessarily hold within
a country that experienced substantial economic growth and catchup. In particular, in Japan there are
some forces in the 1960s and 1970s and mainly in the manufacturing and construction sectors that
make both new entered and well established establishments decline in their average employment size.
The only similar case that we find in the literature is the left shifted establishment size distribution in
Portugal between 1980 and 2010 as documented by Braguinsky et al. (2011), under large economic
fluctuations and economic reforms.
Finally, Sedláček and Sterk (2017) documents a cohort effect in the U.S. firm dynamics data that
the average firms’ lifecycle growth of a cohort depends on the business cycle condition upon entry. In
comparison, here we find a strong and long-run cohort effect in the Japanese manufacturing and construction sectors that experienced employment size declines. Specifically the consecutive entry cohorts
in those sectors have their lifecycle growth keeping downward shifted for about two decades in the middle of the post-war Japanese economic growth. Moreover, the downward shifted lifecycle growth of the
Japanese establishments in the 1960s and 1970s continued to affect the Japanese economy through the
low market dynamism. In the periods between 1980s and 2000s the Japanese economy were gradually
rife with not only more aging establishments due to the lowered entry and exit rate, but also a large
amount of establishments with low growth potential.

3

Model

In this section we set up our baseline establishment dynamics model and calibrate it to the Japanese
establishment dynamics data that we have shown in the last section. The model is a canonical firm
dynamics model in the style of Hopenhayn (1992) and Hopenhayn and Rogerson (1993) extended with
exogenous labor supply growth as the one in Hopenhayn et al. (2020). For the purpose of convenience,
we will use the terms establishment and firm interchangeably for the rest of the paper although we
only target establishments as the object of our interest. Given that it is difficult to find a period in the
data that can be regarded as the steady state of the Japanese establishment dynamics, we calibrate
the steady state of the baseline model to the average of the data moments over the whole period. In
Section 4, we will use our calibrated model to examine and check if different factors like changes in labor
supply growth or changes in various costs and distortions can explain the evolution of the establishment
dynamics and demographics that we observed in the data.

3.1

Firm Dynamics Model

Firm. Firms in the economy produce a homogenous good using labor as the only input and both the
product market and the input market are assumed to be competitive. Firms have the same production
function, f (s t , n t ), where s t is an idiosyncratic productivity that evolve over time, and n t is the labor
input at the time t, and f is increasing and continuously differentiable in (s, n), and strictly concave in
n. The concavity of f implies deminishing return to labor and thus a curvature in the labor demand
17

which is necessary to pin down the firm size.19 The idiosyncratic productivity, s t , is assumed to follow
a Markov process with a conditional distribution F (s t+1 |s t ), which is non-decreasing and independent
across firms. In additional to the labor cost, firms are also subject to a fixed operation cost in each
period, c f , which is necessary for allowing endogenous entry and exit. We assume this fixed cost is in
the unit of labor, representing the overhead labor costs.20 The profit of a firm at period t is thus
π t (s t , n t , w t ) = f (s t , n t ) − w t n t − w t c f

(1)

, where w t is the market wage and we have normalized the output price to be 1 as the numeraire. We
will add other distortion costs to the firms’ production problem in Section 4.
The timing of firms’ activities are the following. At the beginning of each period t, an incumbent
firm first observes its current period productivity, s t , and then decides the level of its labor input for this
period’s operation. At the end of the period, the firm decides whether to exit the market, with an exit
value that is normalized to 0. A potential entrant can enter the market at beginning of each period by
paying an entry cost ce , which is in the units of the product. An entrant then draws its initial productivity
from a given distribution with the CDF of G t , and operates like an incumbent firm thereafter.
The value function for any incumbent firm at each period t is
V (s t , w t ) = max π t (s t , n t , w t ) + β max {!V (s t+1 , w t+1 |s t ) , 0}
nt

X ∈{0,1}

(2)

, where w t is the sequence of current and forthcoming market wage {w i }i≥t and X is the indicator for
exit (X = 1) or not (X = 0). Note that the labor choice here is a static choice, which maximize current

period profit but does not affect any future values, and thus we can write n as a function of n(s t , w t ).
Given the fact that the value function is strictly increasing in s t , it is straightforward to define an exit
threshold s̄ t such that firm exit if and only if s t ≤ s̄ t . Thus we can write s̄ t as
s̄ t = inf {s |!V (s t+1 , w t+1 |s t ) " 0}
. For a potential entrant, its value function is
!
e

V (w t ) =

V (s, w t ) d G t (s) − ce

(3)

, which is ex-ante identical.
Household.

We assume a representative household supplies its labor L t inelastically in the economy.

We argue that this is reasonable because in the long-run, the evolution of the labor supply is mainly
19

The setting of homogenous good, perfect competition, and decreasing return to scale is the same as a setting of differentiated goods, monopolistic competition, and linear production function where now the demand function of each good, instead
of the decreasing return to input, works as an curvature in the firms’ problem so that the firms’ size are determined.
20
One might argue that bigger firms would have larger overhead cost so that the fixed cost should be a function of
productivity s t , because in our model the size of firm is completely determined by the productivity s. However, the effect of
such a size-correlated fixed cost would be very similar to the one of a size-correlated labor tax that we will examine in ??.
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due to the pre-determined demographic trends, which is largely ahead of and thus exogenous to the
establishment dynamics in our model. Also the nearly full-employment in the most time of the post-war
Japan means that the impacts from structural unemployment is largely muted. Since the labor market
clearing is enough to close the model and we have no intention on any welfare analysis, we abstract
from the household’s intertemporal consumption decision.21
Competitive Equilibrium. Now we denote µ t (S) as the measures of the mass of firms that operate at
period t with productivity s t ∈ S. And the total mass of the operated firms, M t , thus can be written as
"
M t ≡ dµ t (s). Then we can write the total labor demand Nt in each period by
!

Nt (µ t , w t ) =

n(s, w t )dµ t (s) + c f M t

. Moreover, the law of motion of the measures can be written as
!!
µ t+1 (S) =

!
s′ ∈S,s≥s̄ t

′

d F (s |s)dµ t (s) + m t+1

s′ ∈S

d G t+1 (s′ )

, where m is the mass measure of entrant firms at each period.
The competitive equilibrium with positive entry in the economy requires that a free entry condition
is strictly hold because otherwise there will be either infinite or zero entrants. We set the outside option
of the potential entrants to be 0 so that the free entry condition holds when V e (w t ) = 0. Also in the
competitive equilibrium the labor market needs to clear in each period. This means that for the entry
to be positive the incumbent firms’ labor demand under w t must be strictly less than the total labor
supply in the economy. When this is the case, in the economy the entrants will then work as a flexible
wedge to absorb the extra labor supply and make the labor market clearing hold. We will see later in
our quantitative analysis that this is the key mechanism that links the changes in labor supply growth
with the changes in the entry rate. Another feature of the model worth noting is that it has a block
recursive structure in that all firms’ decisions do not depend on the firm productivity distribution in
the equilibrium. Actually the only aggregate state variable for both the incumbent and entrant firms’
problems is the wage sequence, which is pinned down by the free entry condition. We will see later
that this structure is the key reason why the firms’ maximization problems and their solutions will not
change even when a change in the entry rate shifts the firm distribution through the law of motion.
Instead of formally defining this competitive equilibrium where the state variable is an infinite sequence of the future wages, we will focus on the steady state equilibrium of this economy, where both
the wage, the optimal threshold hold of exiting, and the productivity distribution of the establishments
operated in the market will be constant. Moreover, in below we extend this steady state equilibrium to
the balanced growth path by allowing the labor supply growing exogenously at a constant rate.
21
Alternatively one can assume an aggregate utility function with employment lotteries like the one in Hopenhayn and
Rogerson (1993). Also note that although the tradeoff between work and leisure is likely to be an important issue in talking
about productivity changes in post-war Japan, this is irrelevant to the establishment dynamics that we focus here.
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Balanced Growth Path.

Now we assume that the labor supply L t is growing at a constant rate η, and

denote µ̃ t = µ t /L t , m̃ t = m t /L t to be the per worker measures for the incumbents and the entrants
respectively. We also assume that the distribution of initial productivity at entry is constant at G. Then
a balanced growth equilibrium in the above economy, if exist, can be defined as a constant wage w∗ ,

a constant exit threshold s̄∗ , a constant firm measure per worker µ̃∗ , a constant entry mass per worker
m̃∗ , and the firms’ input choice function n(s, w) and exit strategy X (s, s̄), such that

1. The labor input function n(s, w∗ ) and exit function X (s, s̄∗ ) maximize all incumbent firms’ value
function (Equation (2)).
2. The free entry condition holds, i.e. V e (w∗ ) = 0.
3. Labor market clears at each period, i.e.
!
1=

#

$
n(s, w∗ ) + c f d µ̃∗ (s)

.
4. The law of motion holds, i.e.
1
µ̃ (S) =
1+η
∗

.

!!

!
s′ ∈S,s≥s̄∗

′

∗

∗

d F (s |s)d µ̃ (s) + m̃

s′ ∈S

d G(s′ )

In this balanced growth path, both total establishment measure and the entry measure grow at the
same rate η, and thus the establishment entry rate is constant. However the entry rate will not be
equal to the exit rate as long as the labor supply growth rate is larger than 0 because the increased
part of the labor supply in each period must be absorbed by the increase in the entrants and their labor
demand. The parallel growth in the total measure and the entry measure is also part of the reason that
the productivity distribution does not change in their shape in the balanced growth path.
Finally we note that even when a balanced growth path is transformed to a transitional path due to
some changes in the labor supply growth rate η t , there will still be an aggregate-state stable equilibrium
such that the market wage w∗ and the exit threshold s̄∗ in the balanced growth path will keep invariant
in the transitional path.22 This is because first the change in supply will not change the wage given

that the labor supply is inelastic and that the perfect elastic entrants can always be used to adjust the
labor demand so that the labor market clearing maintains.23 Then under the block recursive structure,
a change in the entry mass induced by the change in the labor supply growth rate and the following
shift in the productivity distribution will not affect the firms’ optimal behaviors. However the change of
22

For a formal characterization of this aggregate-state stable transitional path due to the labor supply changes, see Hopenhayn et al. (2020).
23
Note that the perfect elastic response of entrants has a downward limit due to the fact the entry measure cannot go
negative. This will not likely to happen because it requires a very large sudden decline in the labor supply growth rate.
However this extreme case shows the possibility the perfect elastic response from entrants might be a too theoretical case
comparing to the real case
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the establishment productivity distribution do changes the aggregate variables and through its impact
on the incumbent firms’ labor demand, it also changes in the entry response in the following periods
before another balanced path is achieved.

3.2

Calibration

First we follow the literature to specify the functions in our benchmark firm dynamics model. We assume
that the production function has the form f (s, n) ≡ snθ , where θ is the span of control parameter. We
also assume that the log of the productivity of each establishment follows an AR(1) process log (s t+1 ) =

a + ρ log (s t ) + & t+1 where a is the drift parameter in the process, ρ is the persistent parameter, and & is
an iid error follow the normal distribution with a standard deviation σ" . Finally we assume the initial
productivity distribution upon entry G is lognormal with mean µG and standard deviation σG .
Now we calibrate our benchmark model to some balanced growth path. However the problem here
is that there is no period in the data that can be recognized as a balanced growth path because both
labor supply growth rate keeps fluctuating over the observation period (see Figure A10). As a result,
we decide to calibrate the model to the period-average moments in our data. In particular, we take
average on the establishment statistics from 1969 to 2006 to obtain the moments on the entry rate
and the incumbent and entry entrants’ sizes and shares, and take average on our interpolated lifecycle
trajectories of the cohorts born between 1969 and 1981 to obtain the moments on the life-cycle growth
rates.24 Also we set the labor supply growth rate to be 2 percent, which is close to the average value
of the labor supply growth rate at the early post-war periods. Two other parameters that we directly
assign are the discounter factor β and the span of control parameter θ . We follow the custom in the
literature to set the former as 0.96 and the latter as 0.64, and these values will not affect any of our
results qualitatively. The parameters, {ce , c f , a, ρ, σ" , µG , σG }, are jointed calibrated, and the results are

shown in Table 1. One worth noting feature in our result is that the calibrated entry cost is very high.

This is because an establishment on average can survive for around 20 years, and thus the expected
future profit flows after entry is large and must be offset by a high entry cost for the free entry condition
to hold.
Table 2 shows the data moments that we use and the moments obtained from the joint calibration,
along with many other uncalibrated moments. The calibration results show that for the entry rate, lifecycle growth, and entrant size distribution our model moments are well fitted with the data moments,
either target or not, while for the average size for incumbent/entrant establishments, our model moments is a little lower/higher than the targeted data moments. The higher calibrated exit than the data
moment is a result of our choice on the labor supply growth rate at 2 percent, and this helps use to
match with the high exit rate in early post-war period. Finally in Figure 9 we plot the average lifecycle
growth and the cohort survival rate that are generated by our calibrated benchmark model. It shows
that the lifecycle growth rate in the balanced path equilibrium we calibrate is close to the one in around
24

We do not use the whole observation period in our data to create the lifecycle growth moments because for new cohorts
we do not have enough data to observe their lifecycle growth. Also because we will eventually regard our calibrated model as
the case of the 1950s, the strong decline in the early lifecycle growth rate after 1981 might generate the large underestimations.
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Table 1: Assigned and Calibrated Parameters
Parameters

Values

Definition

Calibration

β
θ
η
ce
cf
a
ρ
σ"
µG
σG

0.96
0.64
0.02
76.050
2.123
0.008
0.966
0.181
1.200
0.527

Discounter factor
Labor share ("span of control")
Average labor force growth rate
Entry cost (in unit of product)
Operation cost (in unit of labor)
Drift in AR(1)
Persistence in AR(1)
Std. of AR(1) shocks
Mean of entrant productivity (log normal)
Std. of entrant productivity (log normal)

Assigned
Assigned
Assigned
Jointly Calibrated
Jointly Calibrated
Jointly Calibrated
Jointly Calibrated
Jointly Calibrated
Jointly Calibrated
Jointly Calibrated

Table 2: Model and Data Moments
Moments

Data

Model

Entry rate, %
Exit rate, %
Average establishment size
Average entrant size
Average life-cycle growth rate, %
(conditional on survival)
Age 1-10
Age 1-20
Age 1-26
Number share by size, %
Employment 1-9
Employment 10-29
Employment 30-99
Employment 100+
Number share of entrant by size, %
Employment 1-9
Employment 10-29
Employment 30-99
Employment 100+

5.76
2.56
17.57
12.63

5.62
3.62
16.82
13.57

Target

21.65
30.17
31.98

21.88
29.72
32.32

Target
Target

61.64
27.14
9.03
2.16

63.86
25.13
8.76
2.25

Target

67.98
24.21
6.55
1.19

67.40
23.66
7.53
1.41

Target

Target
Target

Notes: All the data moments are calculated as the average values between the observation periods in our
data, i.e. from 1969 to 2006, except for the average lifecycle growth rates. The moments for the average
lifecycle growth rates are the average of the ones for the interpolated cohorts born between 1969 and
1981, because the complete lifecycle trajectories for later born cohorts are not traceable in the data and
also because we want to take our calibrated steady state to be the case of 1950s period and thus the decline
in early lifecycle growth after 1980s will generate downward biases.
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1970s, and that for a typical cohort in this equilibrium over 40 percent survive and keep operation even
after 25 years since entry. Due to the reasons that we have discussed in the last subsection, these two
average features of the cohort in our model will not change when the economy moves to a transitional
path with changes in the labor supply growth rate.

Figure 9: Average Life Cycle Growth in Benchmark Model

The grey lines in the first panel is the interpolated lifecycle trajectories in the data that we show in Figure 7,
and the red line is the average lifecycle growth generated by our calibrated balanced growth path.

4

Results on Different Drivers

In Section 4.1, we set our calibrated steady state in Section 3.2 as the case of 1950s and pass the
labor supply data to the model to examine the transitional path over time. In Section 4.2, we examine
some other potential reasons that might explain the decline in entry rate and the downward shifts in
average size and lifecycle growth. In ?? we extend the baseline model by adding size-correlated labor
tax and labor adjustment cost, respectively, and test their predictability on the Japanese establishment
dynamism that we observe.
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4.1

Labor Supply Growth

In this section, we follow two recent studies on the U.S. firm dynamics, Hopenhayn et al. (2020) and
Karahan et al. (2019), to test a hypothesis that an exogenous decline in the labor force growth rate is
the main driver laying behind the falling entry rate. Our Japanese case here is a good place for such
a test because the Japanese data provide a similarly long-run but distinguished evolution paths in the
labor supply growth rate and the entry rate.
To examine the effects of the changes in labor supply growth rate, we first presume our calibrated
balanced path equilibrium as the case of the 1953 Japanese market, and then feed the labor supply
growth rate in the data to the model to generate the transitional path of the economy. The evolution
path of the model generated entry rates using the labor force growth rate is shown in Figure 10.25
The result shows that by simply feeding the labor supply growth, our baseline model does generate
the long-run decline in the establishment entry rate close to the data trend, though it also generates
some middle term fluctuations that are not present in the data. However Figure 10 also shows that our
model generates the entry rate in the transitional path by simply copying the changes in the labor supply
growth rate. The reason is the same as what we have discussed in the Section 3.1, the changes in the
labor supply growth rate is fully absorbed by the changes in amount of entrants. However such a direct
linkage between labor supply and entrant measure does not necessarily produce the fully copy feature
as we see in the Figure 10 if the initial entry change can generate enough compositional change in
the establishment distribution and further generate enough feedback effect. To see this more clearing,
assume a permanent shock that decrease the labor supply growth rate, which creates a simultaneous
downward impulse on the entry rate because there are no longer enough workers in the market for them
to hire. However, this effect will also create a compositional change in that there are now less young
and small establishments in the market which are more likely to exit and have relatively less impact
on the change of the incumbents’ labor demand. This compositional change thus decreases the exit
rate substantially but reduces the labor demand by incumbent firms only moderately in the next period.
With the former effect dominating, this compositional change thus requires a further decrease in the
amount of entrants to clear the labor market in the following periods, creating a magnified effect of the
initial shock in the short-run. In the long-run, those elder establishments which had increased share
in the short-run after the shock eventually die out of the market and those post-shock new generations
gradually account for more shares in the economy, increasing the exit rate and reducing the incumbent
firms’ labor demand in the market. And eventually the latter effect will begin to dominate the former
effect, generating the rebound of the entry rate towards the new steady state under the new labor supply
growth rate. This is why that even in the model with entry rate fully flexible in responding the changes
in labor supply, we do no necessary see two trend perfectly linked. Actually Hopenhayn et al. (2020)
shows that this compositional effect play a major role in the evolution of the entry rate in the U.S. data.26
25

The same result with using a HP filter of 6.25 on the labor force growth rate is shown in Figure A11.
In Hopenhayn et al. (2020) they split the compositional effect I describe here to two effects. One, which they call
"feedback effect", is the difference of two steady state after a labor supply growth rate change, incorporating both a direct
effect from labor supply growth change and an indirect effect from the change in exit rate and size distribution between two
steady states. The other, which they call "transitional dynamics effect", is the difference between the new steady state and the
26
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So why is this compositional effect largely unobserved in the transitional path of the Japanese data,
despite of the fluctuations in the labor supply growth rate? The answer is that this compositional effect
is largely muted due to the low exit rate and the small difference in both exit rate and lifecycle growth
between young and old establishments. Because the absolute value of the exit rate is very low and young
establishments do not suffer a substantially larger hazard rate, the change in the size composition due to
change in labor supply growth rate and entry rate will not generate a large magnified on the entry rate
through the change in the exit rate. Also the similar roles played by the young and old establishments
make the accompanied change in the incumbent establishments’ labor demand strongly offsetting the
effect of exit rate, immediately after the shock. As a result, both the amplified impulse in the shortrun and the difference between transitional path and new steady state in the middle- and long-run are
largely muted in the evolution of Japanese establishment dynamics, and therefore we see the evolution
of entry rate is parallel to the evolution of the labor supply growth rate.27 This result thus casts some
doubt on the credit of the argument that the decline in the labor supply growth since the late 1950s
drive the long-run decline in the establishment entry rate. At this step, the more accurate interpretation
of our result might be that the long-run decline in the establishment entry rate largely coincided with
the decline in the labor supply growth in the post-war period, and through the channels of a standard
firm dynamics model, the latter trend can be transferred into the former trend.

Figure 10: Model Generated Entry Rate Evolution

Notes: The red line is the entry rate generated by our benchmark model after feeding the real labor supply
growth rate since 1954. The dashed part of the data line is the extrapolated value based on the percentage
change in entry rate of all private establishments.

The second and perhaps less surprising finding in our test is that the change in the labor supply
growth rate cannot explain the moves of the exit rate and the changes in the average firm size and
state when the economy just reach the new invariant labor supply growth rate.
27
Although it is hard to see directly from Figure 10, the compositional effect is surely not zero in our simulation. The small
composition effect can be observed in Table 3a.
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lifecycle growth, which is shown in Figure 11. In fact given the aggregate state stable property of our
model, the average lifecycle growth for a typical establishment in the economy will not change at all.
And given that the composition effect is minor in the Japanese economy, the changes on the exit rate and
average size are moderate even in the long-run.28 In particular, the exit rate in our model generated
transitional path gradually declines 0.5 percent between 1960 and 2000, reflecting the aging of the
establishment distribution in the economy, while the data shows the exit rate fluctuate substantially
among the same period. Note that because exit rate also has a directly linkage with the entry rate in our
data, this means that we might overlooked some other independent factors that drive the exit rate and
indirectly impact the evolution of the entry rate. Also the model generated average size evolution shows
a slight increase trend over time, again reflecting the increased old establishments in the economy, and
thus leaves the decline in average establishment size in the data completely unexplained. However,
this incapability in explaining the average size is reasonable since in our empirical exploration we have
found that the average size decline is due to the downward-shift in the cohort lifecycle growth rate
which is largely industry-specific.

Figure 11: Counterfactual Results on Exit rate and Average Size

Notes: The dashed part of the data line is the interpolated value based on the percentage change in exit
rate of all private establishments (left panel) and the average size of all corporated establishments (right
panel).

4.2

Entry Cost, Exit Value, and Fixed Operation Cost

We next examine if changes in entry cost, exit value, and fixed operation cost can help to explain the
decline in the entry rate and average lifecycle growth. These three parameters are only studied in
the firm dynamics model as the potential drivers of the market dynamism, especially for entry rate.
28

Following an argument similar to the evolution of the entry rate, under a weak compositional effect or in fact a weak
transitional dynamics effect, the changes on the exit rate and average size in the transitional path are, to a large extent, simply
the changes between two steady state equilibrium with different labor supply growth rates.
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Consequently we test these drivers by investigating how much change is required for each parameters
individually to achieve the entry rate decline the same as the effect of a 2 percent point decline in labor
supply growth rate, and then checking if the aggregate or average variables in the new steady state is
consistent with the data. Because we have found any transitional effect though compositional change
will be very small in the Japanese economy, we simply ignore the transitional dynamics effect and only
focus on the statistics in the new steady state. The result of this exercise is shown in Table 3a.
We can see that when labor supply growth rate decline from 2 percent to 0 percent, the entry rate
declines for 2.2 percent points, where the 2 percent is the direct effect and the additional 0.2 percent is
the feedback effect due to the compositional change. The wage, the exit threshold, the entry size, and
the lifecycle growth do not change at all given the reason we have argued above. This case is just the
one we examined in Section 4.1. To achieve a same level of entry rate decline as this case, the results
show that the entry rate need to increase 80%, the exit value need to decline from 0 to -21, and the
fixed cost need to fall 60%, repectivelly. Moreover, the new steady state of all three cases show some
features that are inconsistent with the data. First, in the case of entry cost increase, equilibrium wage
declines significantly to rebalance the free entry condition, and thus generates a large price effect that
dominate the selection effect (lower exit threshold) and raise the entry size more than the incumbent
size, generating a negative lifecycle growth rate. Second, in the case of exit value decline, the selection
effect now dominates because firms will not exit the market even with very low productivity draws,
and thus the average size decline significantly. However this selection effect has very less impact on
the entrants comparing to the incumbent firms, leading the cohort lifecycle growth rate to be negative.
Finally, in the case of fixed cost decline, the lowered operation cost in the expected lifespan generate
a negative price effect along with a lower selection effect. The result is a decline in both entrant and
incumbent establishment size, again generating a negative lifecycle growth rate. These results indicate
that these traditional drivers of firm dynamics are not likely to create a large decline in the entry rate
because in the Japanese economy that we calibrate it will require quite large changes in these factors
and gives rise to inconsistent lifecycle growth.
Building on above results, we then set a more realistic exercise that combine the decline in labor
supply growth rate with the changes in these three factors. In particular, in Table 3b we now examine
what if the new steady state would be if we allow changes in these three parameters to achieve a further
1 percent point decline in the entry rate after a 2 percent point decline in the labor supply growth rate.
We see that now in all three cases the lifecycle growth rate decline to a reasonable scale. However the
case of entry cost increase is still inconsistent with the data because the price effect it generate leads to
increase in both entrant and incumbent average size. Also the decline in exit value, as we have argued
above, cannot create the entry size decline as we observe in the data. In comparison, the moderate
decline in the fixed operation cost reduces both the entrant size and the incumbent size through a
combination of a negative price effect and a weaker selection effect, and thus is most consistent with
the data facts. Despite of this successful result, we again want to argue that our examination support
that the a combination of the labor supply decline and fixed cost decline is a likely answer for the
evolution of Japanese establishment dynamics at leas through the lens of our model, but do not claim
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Table 3: New Steady States with Declined Entry Through Different Drivers
(a) To Achieve a 2.2 Percent Point Decline in Entry Rate

η, %
ce
Vx
cf
w∗
x̄ ∗
Entry Rate, %
Exit Rate, %
Avg. Entry Size
Avg. Entry Size (after exit)
Avg. Est. Size
LifeCycle Growth Rate 10y, %
LifeCycle Growth Rate 20y, %

Benchmark

Labor Growth

Entry Cost

Exit Value

Fixed Cost

2.00
76.05
0.00
2.12
0.98
1.32
5.62
3.62
13.57
14.89
16.82
21.88
29.72

0.00
0.98
1.32
3.43
3.43
13.57
14.89
17.31
21.88
29.72

136.05
0.78
0.82
3.41
1.41
23.49
23.84
21.61
-2.51
-7.71

-20.79
0.95
0.82
3.41
1.41
14.68
14.89
13.58
-2.36
-7.25

0.86
1.09
0.82
3.41
1.41
9.46
9.61
8.71
-2.51
-7.71

(b) To Achieve a Further 1 Percent Point Decline in Entry Rate

η, %
ce
Vx
cf
w∗
x̄ ∗
Entry Rate, %
Exit Rate, %
Avg. Entry Size
Avg. Entry Size (after exit)
Avg. Est. Size
LifeCycle Growth Rate 10y, %
LifeCycle Growth Rate 20y, %

Benchmark

Labor Growth

Entry Cost

Exit Value

Fixed Cost

2.00
76.05
0.00
2.12
0.98
1.32
5.62
3.62
13.57
14.89
16.82
21.88
29.72

0.00
0.98
1.32
3.43
3.43
13.57
14.89
17.31
21.88
29.72

0.00
99.88
0.89
1.09
2.46
2.46
17.29
18.15
18.98
9.01
10.68

0.00
-10.35
0.96
1.09
2.46
2.46
14.22
14.90
15.57
8.74
10.36

0.00
1.39
1.03
1.09
2.46
2.46
11.30
11.86
12.40
9.01
10.68

Notes: In the panel (a) we show the new steady states to achieve a 2.2 percent point in the entry rate from the original steady
state through decline in labor growth rate, increase in entry cost, decline in exit value and decline in fixed cost. The target of
2.2 percent point decline is the decline achieved by a labor growth rate decreasing from 2 percent to 0 percent, where the 2
percent is the direct effect and the additional 0.2 percent is the feedback effect due to the compositional change. The panel
(b) is the new steady states to achieve a further 1 percent point decline in the entry rate after having a 2 percent point decline
in the labor supply growth rate.
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that this is the final answer. The caveat can be from several ways. First, our combination of these two
channels is rather arbitrary and there may have other combinations can generate similarly well result.
Second, even if our hypothesis do makes sense, we still face the problems of what exactly is this abstract
fixed operation effect corresponding to? And why did this decline happen in the 1960s and 1970s and
in the Japanese manufacturing and construction industries? Third, the key of this fixed cost decline is a
negative price effect that reduce the labor input demand in each firms including those new entrants as
well as a weakened selection effect that allow smaller incumbent to survive in the market. Do we have
direct evidences on these effects? These questions need to be answered to identify the key mechanism
behind the evolution of Japanese market dynamism, which are however beyond the scope of this paper.

4.3

Size-Correlated Labor Cost and Labor Adjustment Cost

In this subsection we extend our model to study two labor market distortions that have been suggested
in the literature on firm dynamics and firm growth. The first is the size-correlated labor cost, which have
argued as one potential reason for misallocation in the economy and hinder for firm growth in many
countries. We model this size-correlated labor cost by adding to the firm static profit maximization
problem of our model a labor wage tax which is dependent on the firm productivity.29 Formally we set
the tax rate τw as τw ≡ sγ −1, where the parameter γ controls the level of wage distortion between large
and small firms. We thus compare our benchmark model, with τw = 0, to different the new steady states

in different levels of size-correlated labor tax. The result in Table 4 shows that with a widening in the
labor cost gap between large and small firms, the incumbent average firm size declines gradually but the
entry size basically holds constant. The former result is natural given a higher labor cost for more elder
and larger firms, while the latter result is due to the fact that there are two perfectly cancelled effects of
an increasing labor cost in firm size: the lowered labor cost encourage those entrants especially to use
more labor inputs, but this would lead to a large increase in the labor cost in the following periods if the
productivity goes up. Therefore in our model setting the size-correlated labor cost reduce the cohort
lifecycle growth rate only through decreasing the labor input in the large and aging establishments,
which is inconsistent with the simultaneous decline in average size of all age groups in the data. Another
empirical contradiction about this diverged labor cost channel is that the data in manufacturing sector
shows that the labor expenses across establishment size groups declines in early 1960s and doesn’t
increase too much thereafter (see Figure A12).
Next we study another type of labor market distortion, the labor adjustment cost, which has been
long studied since the pioneer paper of Hopenhayn and Rogerson (1993). Formally we set a firing cost
as Φ− (n t , n t−1 ) = τa · max {0, n t−1 − n t } and a hiring cost as Φ+ (n t , n t−1 ) = τa · max {0, n t − n t−1 },

where the parameter τa controls the level the adjustment cost. With an input adjustment cost, the
firms’ static input choice problem in our model then turns into a dynamics problem because the next
period’s adjustment cost will depend on the input choice in this period, and thus in additional to a firm’s
productivity its employment level also becomes a state variable. We follow the standard treatment in
29

Because in the standard firm dynamics the firm productivity is the only determinant of the firm size, thus a labor tax
conditional on the productivity is same as conditional on firm size.
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Table 4: Effect of Size-Correlated Labor Cost

w∗
w min
w max
w max / w min
x̄ ∗
Entry Rate, %
Exit Rate, %
Avg. Entry Size
Avg. Est. Size
LifeCycle Growth Rate 10y, %
LifeCycle Growth Rate 20y, %

Benchmark

γ=0.04

γ=0.07

γ=0.12

γ=0.20

0.98
0.98
0.98
1.00
1.32
5.62
3.62
13.57
16.82
21.88
29.72

0.92
0.83
1.04
1.25
1.26
5.29
3.29
13.59
16.07
16.77
22.31

0.87
0.72
1.09
1.50
1.20
4.99
2.99
13.60
15.44
12.53
16.20

0.80
0.58
1.17
2.00
1.12
4.60
2.60
13.63
14.62
7.11
8.40

0.71
0.43
1.30
3.00
0.99
4.06
2.06
13.67
13.55
0.47
-1.18

the literature and skip the changes in the model details here. The results on adding different levels
of adjustment cost, as seen in Table 5, shows an exactly inverse result comparing to the case of the
size-correlated labor cost. In particular, under a firing cost, the average size of entrant establishments
now declines substantially while the average size incumbent firms changes little. This is because for
those entrant establishments which draw the initial productivity close to exit threshold would hire less
to avoid pay a large firing cost. While for other firms far away from the exit threshold the adjustment
cost they face to is really small given the fact that the low lifecycle growth rate in our data is calibrated
to a rather smooth AR1 process of the productivity. As a result, a classical labor adjustment cost will
not impact a lot in an economy like post-war Japan except for those marginal entrants.

Table 5: Effect of Labor Adjustment Cost
Benchmark
τa =0.00
w∗
x̄ ∗ (mean)
Entry Rate, %
Exit Rate, %
Avg. Entry Size
Avg. Est. Size
LifeCycle Growth Rate 10y, %
LifeCycle Growth Rate 20y, %
Job Turnover Rate, %

Firing
τa =0.25 τa =0.50

0.98
1.32
5.62
3.62
13.67
16.93
21.85
29.66
0.47

0.95
1.29
5.45
3.45
11.56
16.51
42.10
50.47
0.29

30

0.93
1.26
5.29
3.29
10.70
16.34
53.53
61.82
0.24

Full
τa =0.25 τa =0.50
0.92
1.26
5.29
3.29
10.64
16.28
53.74
62.07
0.24

0.88
1.20
5.01
3.01
9.71
15.92
67.03
75.62
0.18
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Other Potential Drivers

In this section we discuss if some other possible drivers or channels can explain the evolution Japanese
establishment dynamics that we find. Because we have shown that the decline in the entry rate can be
well explained by the changes in labor supply growth rate combined with other factors, here we focus
on the features of the establishment dynamics in the data that cannot be explained by the typical firm
dynamics model as we have tried. The potential factors we discuss below are either the one that have
been studied in the literature of firm dynamics and lifecycle growth or the one that we found particularly
relevant to the case of post-war Japan.
First, based on our empirical exploration and model analysis, we suggest that while the entry rate
might be largely driven by the labor supply growth rate, the exit rate also has its own fluctuations and is
probably affected by the macro conditions. The spike in the exit rate in the early 1970s and in the late
1990s could be the result of the economic slowdown, especially in the latter period where we observe
the exit rate of elder establishments turning to be higher than the one of young establishments. In a
standard firm dynamics model, exit rate itself does not respond to any external shocks and thus our
model fail to catch up such mechanism. Inversely, if there is this kind of exogenous channel that affect
the exit rate, though the channels in the standard firm dynamics it can also impact on the evolution of
the entry rate.
Second, there are a few recent papers studying how the condition and selection in the entry time
affect in the cohort lifecycle growth of establishments or firms. For example, Bento and Restuccia (2017)
argues that the input market distortion, as the one we examine in Section 4.3, can have larger effect if the
initial investment of firms have a lasting effect on the efficiency of the following investment over the life
span. Also Sedláček and Sterk (2017) suggests that in different period of the business cycle, firms will
choose different strategy on production position, and affecting their future growth. Also our basic firm
dynamics model prevent us to study these extended channels, we think that this type of mechanism
might be important to understand why in the 1960s and 1970s the cohort average lifecycle growth
experienced a significant downward shift, though what exactly is the key initial difference driving the
lifecycle different worth more investigation.
Following the line of this literature, we suspect that one possible reason of the declined average size
and lifecycle growth rate might due to the booming of the subcontracting in post-war Japan, especially
in the manufacturing and construction industries. Figure A13 shows that the subcontractor ratio in the
manufacturing census shows an inverse relationship with the average size of the age 0-5 group in the
manufacturing sector in our main data. Therefore it could be that many new entrants born in the 1960s
and 1970s started by doing subcontracting for incumbent firms and therefore they have a relative low
growth potential. This can thus also explain why the incumbent firms also declined in average size in
those period. Since 1980s, the Japanese manufacturers began to transfer their subcontracting to the
subcontractors in other East Asia and South Asia countries, generating the reverse in the entry size
because more entrants were likely to be independent producers. This mechanism is thus similar to the
one in Sedláček and Sterk (2017), but here the key initial difference is not good type but the production
position in the supply chain, and the driving force is not the business cycle but the industrial structure
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in the certain period. We think that this conjecture could be worth further exploration.
Finally, labor input quality and the substitution between labor and capital are also potential drivers
for the establishments’ labor demand. While a story of capital substituting labor might sound reasonable
for a declined labor demand over an establishment’s lifecycle, we do not find labor share decline in the
post-war Japan, especially in the manufacturing sector. Also Ignaszak (2020) suggests that increased
supply of skilled labor in Germany increases both capital and labor use, and new employers will employ
few workers due to higher wage but grow faster. However, in our case, the post-war Japan, with a
similar increase in the skilled labor supply, does not fit into this prediction.

6

Conclusion

In this paper we investigate the long-run evolution of the establishment dynamics in post-war Japan and
find three undocumented empirical facts: the persistent entry decline since early post-war period; the
sharp fall in average establishment size in the 1960s and 1970s across all age groups; and the downward
shift in cohort lifecycle growth in the Japanese manufacturing and construction industries. Through a
standard firm dynamics we find several potential drivers, including the decline in labor supply growth
rate, a decline in the fixed operation cost, and an increase in the labor cost gap between large and
small establishments can account for the evolutions in the establishment dynamics that we observe in
the data. However we admit that our examination is more about providing coherent explanations than
identifying the true mechanics that worked in those historical periods. In particular we argue that more
evidence are required to confirm the causality between the labor supply growth and the entry rate,
and other factors like economic condition is necessary to explain the fluctuation of the exit rate. In
addition, industry-specific and period-specific reasons are likely to be important to explain the decline
in the average establishment size and the downward shifted lifecycle growth in the manufacturing and
construction sectors in the 1960s and 1970s.
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Appendices
Appendix A.
A.1

Additional Empirical Facts

Nonemployer Establishments

An important distinction of the establishments in our data is that the private establishments in the
census can be classified into two groups based on their legal status. One is corporation, which are
establishments that legally incorporated under the law, and the other is individual proprietorship, which
are not incorporated establishments. Following the empirical literature in business dynamism, we refer
the former as employers and the latter as nonemployers. These names largely reflects the nature of
these two business units: except some rare case, a typical establishment of sole proprietorship is a selfemployment business with very limited size, while establishments of corporation generally have widely
ranged size.
In particular, in our data, while the average size for employer establishments ranges from 15 to 23
over time and establishments with over one hundred workers generally accounts for over 30 percent
total employment of all employers, 97 percent nonemployers establishments have employment lower
than nine workers with a mean at around three over the whole period (see Figure A1). Thus, despite
of the fact that nonemployer establishments once account for 80 percent of all business units and 25
percent of employment in early period of postwar Japan, their importance quickly dampened in the
post-war economy and their effect on the market dynamism turns to be minor especially after 1980s.
Moreover, though there is no data to verify, it is quite natural to think that a nonemployer establishment would transform to an employer one if it face up to the chance to grow and its entrepreneur
changes his or her intention. If this is the case, the nonemployer would be recounted in the data as an
exit in the category of nonemployers as well as an entry in the category of employers. Accordingly, it is
reasonable to think that establishments of these two cosmos would have very different initial endowments and growth path, leading to different features in the firm dynamics of two groups. Figure A1
shows that employers have higher growth in both number and employment compared with nonemployers, whose economic share continues to decline and accelerated since 1980s, implying that a large
amount of employment have been moved from one cosmos to the other.

A.2

Firm Entry Rate

The long-run firm (corporation) dynamics data in Japan is available in the Taxation Statistics and the
Statistics on Registration. Using these statistics we thus are able to calculate the entry rate of corporations since 1940. The result in Figure A2 shows that the firm entry rate went up to a peak of over
30 percents in the second half of 1940s, drop quickly to slightly above 10 percent in the mid of 1950s,
and experienced a long steady decline afterwards. The fact that the firm entry rate is larger than the
employer establishment entry rate in our main text is partly due to that while most entry are home office
and counted as firm, the denominator of establishments includes a large part of branches, and partly
due to that the data used to calculate firm entry rate comes from two different source with different
scopes of coverage.

A.3 Additional Figures
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Figure A1: Aggregate Trend of Establishments

Source: Establishment Census.
Notes: All private establishments in Japan can be separated to two groups based on the organization
type: corporation (employer) and sole proprietorship (nonemployer). Among further detailed categories
of corporations the largest group is the establishments belong to company, which is the definition we use
in our main text.
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Figure A2: Long-Run Entry/Exit Rate for Firms

Source: Firm numbers from Taxation Statistics. Firm setup numbers from Statistics on Registration.
Notes: The number of firms and setup contains only head establishments. The firm data covers all industries, while the establishment data in the main text does not include the first sector industries.
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Figure A3: Exit Rate for Establishments in Japan is Extremely Low

Source: Establishment Census.
Notes: These exit rates are directly calculated from the disappearing rates of correspondent age cohorts
in two successive census years and taken year average. The age cohorts in x-axis represent the age at the
earlier census year. One might note that exit rates derived from census before 1981, especially that for
employer establishments, varied rather inconsistently along age cohorts, having even negative value for
some specific age. We suspect this might be due to some problems on the raw data gathering but we cannot
confirm that.
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Figure A4: Average Size by Industries (Employer)

Source: Establishment Census.
Notes: For Retail & Wholesale, Services, and Transport & Communication, the coverage of the industry in
2006 is different from the years before.
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Figure A5: Trend of The Correlation between Age and Average Size

Source: Establishment Census.
Notes: The average size is plotted as the average employment in a certain age cohort at the geometric mean
of this age cohort. The last age cohort of each year has been removed because its mean is not available.
The black circle in each single figures represents average employment size of establishments in age 20.
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Figure A6: Correlationpostwar between Age and Average Size By Industry

Source: Establishment Census.
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Figure A7: Average Life Cycle Growth for Age 10 and Age 20 Cohorts

Source: Establishment Census.
Notes: The lines are plotted by using the same method as the one in Figure 7 except that we now target
not age 1 birth cohorts but age 20 cohorts.
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Figure A8: Average Life Cycle Growth for Age 20 Cohort by Industry

Source: Establishment Census.
Notes: The lines are plotted by using the same method as the one in Figure 7 except that we now target
not age 1 birth cohorts but age 20 cohorts.

Figure A9: Extrapolate Establishment Entry Size At Early Periods

Source: Establishment Census.
Notes: By applying the average life-cycle growth of the birth cohorts between 1969 and 1981 to the average
size of elder groups in census years after 1981, we back out the average entry size in early periods when
no age data is available.
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Figure A10: Labor Supply Growth Rate

Source: Labour Force Survey.
Notes: These are annual employment data for non-primary sectors. As only legally incorporated establishments can recruit employee, we can generally view the number as the employee for the employer
establishments in Establishment Census. The "Other Employment" is calculated as "Employment" minus
"Employee", thus containing individual owners, family workers and firm executives. Given the last one
accounts for only minor faction, we can thus regard "Other Employment" as the number of employment
of nonemployer establishments. However, these numbers are not completely consistent between Labour
Census and Establishment Census, due to difference on coverage and definition of labor.

Figure A11: Model Generated Entry Rate Evolution

Notes: See the note in Figure 10. The only difference is that the labor force growth used here is smoothed
by using a HP filter with parameter of 6.25.
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Figure A12: Labor Expense by Firm Size in Manufacturing Sector

Source: Manufacturing Census.

Figure A13: Subcontracting Ratio in Manufacturing Sector

Source: Basic Survey on Commercial and Manufacturing Structure and Activities.
Notes: The red line is the ratio of the firms that mainly conduct as a subcontractor in the manufacturing
sector. The blue line is the average size of the age 0-5 group in the manufacturing industry in our main
data.
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Figure A14: Real Wage Growth Rate

Source: Labour Force Survey.
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