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Abstract

The purpose of this study is to account for the increase in non-regular workers, namely, part-time and
dispatched workers, in the Japanese econ—omy from the early 2000s. Our contribution is that we use a firm-
level panel dataset extracted from an administrative survey and distinguish between the short-run and
long-run determinants of non-regular labor de-mand. Using the estimated parameters of the labor demand
function, we decompose the rate of increase in the macroeconomic non-regular worker ratio into determinant
factor contributions. Our major results can be summarized as follows. First, the firm-level determinants of
the demand for part-time and dispatched workers significantly differ. Second, our re-sults suggest that the
non-regular job creation stimulated by the increased female labor supply plays an essential role relative to
direct demand-side factors. Third, the microeconomic demand conditions for non-regular la-bor are widely
dispersed among firms. Neither the demand factors exam—ined in this study nor industrial differences can
explain this heterogeneity.
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1. Introduction

Although the size of the increase depends on the definition considered (e.g., contract length, working hours, or title
used by the workplace), non-regular employment in Japan has clearly experienced an overall increase since the mid-
1980s. For example, if non-regular employment is defined based on the title used by the workplace, the share of non-
regular workers among total employees was 20 percent in 1990, 25 percent in 2000, and 35 percent in 2010 (see, e.g.,
Kitagawa et al., 2018).

Many studies have already addressed this issue; among the most recent studies, we may cite Kitagawa et al. (2018) or
Kambayashi (2018). However, studies examining the causes of the increase in non-regular employment are relatively
scarce, and there is no consensus view of the factors driving this increase. Several reasons related to both labor supply
and demand have been suggested. The increase in female labor-force participation, uncertainty surrounding product
demand, and the introduction of information and communication technologies have all contributed to firms’ increased
usage of non-regular workers, although their respective quantitative contributions are still a matter of empirical debate
(Asano et al., 2013). However, it is less well known that the overall increase in the use of non-regular workers is not
evenly distributed across all firms or establishments. Instead, non-regular workers are concentrated in some specific
firms or establishments (see, for example, Kalantzis et al., 2012) and a better understanding of this stylized fact and its
implications is required.

This study tries to identify the sources of non-regular employment growth at the firm level, considering the importance
ofheterogeneity in individual firms’ labor demand. To this end, we use a comprehensive government survey on corporate
behavior, the “Basic Survey of Japanese Business Structure and Activities” (the BSBSA, hereafter), to estimate the firm-
level demand function for non-regular workers. This survey contains extensive information on corporate governance
and finance. Taking advantage of the rich information contained in the survey, we investigate various determinants of
non-regular worker demand from short-run and long-run perspectives, and we distinguish between two types of non-
regular workers: part-time and dispatched workers. Then, we apply the firm-level results to a factor decomposition of
the macroeconomic growth in non-regular employment and try to identify the primary source of the economywide
increase in non-regular employment. We also find a large dispersion in non-regular labor demand at the firm level and
we examine the sources of this heterogeneity.

Whereas most studies interested in non-regular workers use surveys of employees, we use an administrative firm
survey, which allows us to focus on the corporate characteristics that may explain the diverse use of non-regular work-
ers. Our major results can be summarized as follows. First, the firm-level determinants of the demand for part-time and
dispatched workers significantly differ. Second, our results suggest that the non-regular job creation stimulated by the
increased supply of female labor plays an essential role relative to direct demand-side factors. Third, the microeconomic
demand conditions for nonregular labor are widely dispersed among firms. Neither the demand factors examined in
this study nor industrial differences can explain this heterogeneity.

The remainder of this paper proceeds as follows. Section 2 reviews the aggregate transition and firm-level distribution
of non-regular employment. Section 3 presents the empirical model of the non-regular worker demand function with
various short-run and long-run determinants. Then, the importance of these determinants is examined based on the
estimation results. Section 4 decomposes the factors of aggregate non-regular employment growth to find the major
causes, and it investigates the sources of non-regular demand heterogeneity at the firm level. Section 5 concludes.
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2. Overview of the non-regular employment movement in the BSBSA

The expansion of the non-regular worker sector is a prominent phenomenon in the Japanese labor market. Several
characteristics define non-regular employment, as discussed in Kambayashi (2013), for example. The externally identi-
fiable simplex standards used for defining non-regular employment are working hours and contract length. Comparing
several government labor surveys, we can see that the share of short-term contract workers among total employed
workers has been stable around 15 percent, whereas that of part-time workers increased steadily from 20 to 30 percent
from 2000 to the middle of the 2010s. These surveys also show that the size of the part-time worker population roughly
corresponds to 80 percent of that of workers termed “non-regular” by their workplaces, which is the widest definition
of non-regular workers with various types of contracts. This fact suggests that a large fraction of non-regular workers
are part-time workers. Thus, to consider the increase in non-regular workers, it is essential to investigate the part-time
employment transition.!

Despite the increasing social interest in this issue, comprehensive studies on the source of the growth in non-regular
employment are scarce. An exception is the informative empirical research by Asano et al. (2013). First, considering the
potential importance of the growth in the female labor supply and the

service industry sector to the non-regular employment expansion, they examine the compositional effects of the
demographic and industrial structure using micro-data from government labor surveys. They find that these
compositional changes can explain only a small part of the increase in non-regular workers. Thus, majority of the
increase occurs within demographics or industry sectors. Second, they focus on the demand of individual firms for
non-regular workers using firm-level panel data, which is also used in this study and is explained below. They examine
the effects of sales uncertainty and information and communication technology (ICT) use and find that these factors
are determinants of individual firms’ demand for non-regular workers but can explain only a relatively small part of
this demand. They conclude that the factors that they examine explain about one quarter of the increase in non-regular
workers.

Asano et al. (2013) highlight the importance of individual factors for the growth in non-regular employment. In
consideration of their remarkable finding, this study focuses on individual firms’ demand for non-regular workers and
pushes their study further, although we use a different method.

To investigate individual firms’ non-regular labor demand behavior, a panel dataset containing information on both
employed (or accepted) non-regular workers and firms’ management is indispensable. However, such datasets are scarce
in Japan. On one hand, corporate finance data based on securities reports, which are widely used in empirical studies on
firm behavior in Japan, contain insufficient information on non-regular workers. On the other hand, several government
labor surveys at the establishment level contain rich information on the types and numbers of non-regular workers but
contain very limited information on firms’ management and corporate finance.

Currently available survey data with sufficient information on both nonregular workers and their workplaces can be
found in the BSBSA conducted by the Ministry of Economy, Trade, and Industry (METI). The BSBSA is an annual
survey that contains data on the diversification, globalization, and informatization of Japanese firms, and it is generally
used by the METI to inform and learn from its own economic policymaking. The survey’s scope covers firms with 50
or more employees whose paid-up capital or investment is higher than 30 million yen in industries including mining,
manufacturing, wholesale and retail trade, food services, and many other service industries. Although the BSBSA does
not include data from micro-enterprises, it addresses a large range of firms and has a sample size of around 30,000 firms
in each year. This feature pro-vides a strong advantage in the context of our research, and the survey is used throughout
this study.

The BSBSA reports the number of workers classified by their employment types. The classification consists of five
categories, as follows. First, normal workers are those with contract lengths over one month or employed over sev-
enteen days in the last two months in the survey year. These restrictions on contract or employment length are aimed

1. For example, Kitagawa et al. (2018) show the composition of the non-regular worker population according to these characteristics using the
the Labour Force Survey (Ministry of Internal Affairs and Communications) and the Monthly Labour Survey (Ministry of Health, Labour, and
Welfare). In these surveys, part-time workers are defined as those with under 35 weekly working hours, and temporary and daily (i.e., short-term)
workers are defined as those on contracts of no more than a year.

Note that these three definitions (i.e., contract-length, working-hours, and workplace-title definitions) are not mutually exclusive, and one
definition does not subsume the other def-initions, as examined by Kambayashi (2017). Thus, part-time workers are not a subset of workplace-
title non-regular workers, that is, there are part-time workers identified as reg-ular workers by their workplaces. However, referring to the details
of the workplace-title non-regular workers in the Labour Force Survey, we find that the share of workplace-title part-time workers has been about
70 percent of workplace-title non-regular workers since the 2000s. Part-time workers predominate among non-regular workers irrespective of
definitions.
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to distinguish these workers from short-term workers, defined as temporary workers below. Second, regular workers
are those classified as such in their workplaces among normal workers.? Third, part-time workers are those normal
workers whose scheduled working hours or working days a week are less than those of regular workers. The sum of
regular and part-time workers does not equal the number of normal workers in a considerable number of firms. Thus,
in such firms, there exist full-time workers who are not regarded as regular workers (e.g., some of them may be full-time
workers with fixed contract lengths). No further information about such non-regular workers is reported in the BSBSA.
Fourth, temporary workers are those employed daily or with fixed contract lengths of not more than one month. Fifth,
dispatched workers are those employed by a temporary labor agency and commanded by a client firm to engage in a
firm’s work.

The types of non-regular workers that we can distinguish based on the BSBSA's worker definition are part-time, dispatched,
and temporary workers. Among them, pat-time and dispatched workers are the non-regular workers considered in this
study, and they are the essential types for the non-regular employment analysis. As mentioned above, part-time workers
account for a large fraction of non-regular workers. Although the share of dispatched workers is smaller than that of
part-time workers, we do need to keep them in mind. In Japan, labor market deregulation has advanced regarding
dispatched workers (i.e., through the amendments to the Temporary Work Agency Law), as described, for example, by
Watanabe (2014). Dispatched workers are typical non-regular workers used for employment adjustments on the margin.
Their employment is sensitive to business cycle conditions. In particular, a jump in terminations of dispatched worker
contracts after the global financial crisis in 2008 attracted public concern as a symbolic event revealing unstable non-
regular employment.’

The sample period is from 2000 to 2014 throughout this study.* Although the BSBSA begins in the middle of the 1990s,
the number of dispatched workers and some of the variables we use are only available after 2000.

We now illustrate these non-regular worker dynamics in the BSBSA. Figure 1 shows the economy-wide movements of
non-regular workers. The aggregate part-time worker ratio is the ratio of the total number of part-time workers to

the total number of workers aggregated over all firms in the sample in each survey year. The total number of workers
is the sum of the numbers of normal, dispatched, and temporary workers.”> The aggregate dispatched worker ratio is
defined in the same way.

The aggregate part-time worker ratio is steadily increasing from 25 percent to more than 30 percent, but it fluctuates
moderately in the latter half of the 2000s. This BSBSA part-time worker ratio is higher by a few percentage points
than the economy-wide ratio based on the published government data mentioned at the beginning of this section.
Government surveys generally distinguish part-time workers as those working below 35 hours in a week. On the other
hand, the BSBSA’s definition of part-time workers, as mentioned above, is broader and includes those with more than
35 weekly working hours but fewer than full working hours. This difference might be a reason for the gap between the
part-time worker ratios in the BSBSA and those found using other representative government statistics. In addition,
since the BSBSA does not cover small firms, this gap suggests that the employment of part-time workers is mildly biased
toward larger firms.

By comparison, the aggregate dispatched worker ratio is much lower and more stable; it varies from three to seven
percent and peaks in 2007. This transition pattern traces well that of the economy-wide dispatched workers ratio based
on government statistics.® However, the levels of the latter are much lower, at around 1 to 2.5 percent. This comparison
suggests that the use of dispatched workers is substantially concentrated among relatively large firms.

2. The BSBSA does not define “regular workers” clearly, like many other firm or household surveys in Japan. Regular workers usually correspond
to full-time workers with indefinite-term contracts.

3. On the other hand, temporary workers are thought to be employed tentatively and irregularly for restricted purposes or occupations. In the
BSBSA sample, the share of firms that employ temporary workers is small and continuously decreasing. Specifically, this share is only 6.9 percent
on average from 2000 to 2014 and is about 5.5 percent in the 2010s. The aggregate ratio of the number of temporary workers to total workers is
also very small and rapidly decreasing. Specifically, this ratio is 2.3 percent in 2000, 1.0 percent in 2005, and 0.8 percent in 2014. Thus, temporary
workers are not frequently employed, at least among firms in the BSBSA sample, and, thus, we concentrate our analysis on the other two types
of non-regular workers.

4. The BSBSA asks firms to answer questions based on the conditions in the settlement terms for the previous year. Thus, we use data from the
survey conducted in a given year (on June 1 until 2006 and on March 31 from 2007) to represent the previous years’ business and financial
conditions.

5. Note that normal, dispatched, and temporary workers do not overlap according to the BSBSA definitions. Normal workers consist of regular,
part-time, and other non-regular normal workers, although the last category is not distinguished explicitly.

6 For example, the Labor Force Survey.
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FIGURE 1: NON-REGULAR WORKER RATIO 2000-2014

Not all firms necessarily employ these non-regular workers. Figure 2 shows the ratio of the number of firms that employ
no part-time or use no dispatched workers to the total number of surveyed firms in each year.” We find that about 90
percent of firms employ part-time workers, and this ratio is rather stable over 15 years of our study period, with slight
fluctuations around 2007. This finding means that part-time employment has become a widespread and established style
of employment in Japan. On the other hand, the share of firms with no dispatched workers is about 40 to 60 percent and
is stable at around 50 percent in the 2010s.

Next, we consider the behavior of individual firms with regard to non-regular worker employment. We define the
individual part-time worker ratio as the ratio of the number of part-time workers in a firm to its total number of workers
in a given year. The individual dispatched worker ratio is defined similarly. Figure 3 indicates the sample mean and
median of the individual part-time worker ratio with the distributed range of the 15th, 25th, 75th, and 85th percentiles,
excluding firms with no part-time workers, in each year. The means are around 20 percent and are larger than the
medians, which are around 10 percent. Thus, the distribution of individual part-time worker ratios is left-skewed. In
addition, part-time worker ratios are diverse among firms. Half of firms fall in a wide range from about three to thirty
percent. The distribution expands after the end of the 2000s.

We also find that the means (and medians) are surprisingly stable, in contrast to the continuously increasing aggregate
ratio shown in Figure 1. The increasing aggregate ratio suggests that the distribution of individual ratios shifts to the
right. This shift should raise the sample mean of individual part-time worker ratios. However, the means increase only
slightly, as shown in Figure 3. The reason is that the employee sizes of firms in the right tail of the distribution (i.e.,
part-time worker intensive firms) have increased. The aggregate ratio equals the sum of individual ratios weighted by
the shares of firms’ total employees among economy-wide employees. Thus, even when the sample means of individual
part-time worker ratios are relatively stable, the aggregate part-time worker ratios can rise due to increasing employee
weights among intensive users of part-time workers. For example, the economy-wide share of workers in firms whose
part-time worker ratios exceed 50 (75) percent was about 26 (13) percent in 2000 and about 35 (24) percent in 2014.2

7. The BSBSA data have many missing values for some fields, including the number of non-regular workers. We assign zeros to some of missing
values when we can conclude that the respondents left the question unanswered not because they refused to answer but because those values were
actually zeros. For the standards for this interpolation, see Section 2.

8. Referring to a government survey, Kalantzis et al. (2012) point out that part-time workers are concentrated in very large and very small firms,
the latter of which are not included in the BSBSA sample. Since large firms’ worker weights are large, the assertion of Kalantzis et al. (2012) is
consistent with our finding here.
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FIGURE 4: INDIVIDUAL DiSPATCHED WORKER RATIO 2000-2014

The behavior and distribution of the individual dispatched worker ratio are shown in Figure 4. The average individual
dispatched worker ratio is slightly higher than the aggregate ratio. The average ratio ranges roughly between six and ten
percent. The median values are lower than the averages, with a spread between three and six percent, which is almost
the same as that of the aggregate ratios. The range between the 25th and 75th percentiles is around or less than ten
percentage points and is much smaller than that for part-time workers. Additionally, the range shrinks slightly after
2007. As a result, the variation pattern of the average individual ratio is quite similar to that of the aggregate ratio.
Dispatched worker acceptance is not as heterogeneous as part-time employment is. However, note that firms that do not
use dispatched workers account for a large fraction of the total, specifically, about half of the total. In this sense, firms are
polarized with respect to dispatched worker acceptance.

The findings in this section suggest that heterogeneous individual employment behavior is potentially important even
when we examine macroeconomic increases in non-regular workers. The next section investigates the determinants of
the individual firms’ non-regular worker ratios using the BSBSA data.

3. Determinants of Individual Firms’ Non-Regular Worker Ratio
This section estimates the determination of non-regular employment behavior at a firm level, including the case in

which a firm employs no non-regular workers. We try to identify the influential factors of individual firms’ demand for
nonregular workers.

3.1 The Short-Run and Long-Run Determination of Non-Regular Employment

Firms’ reasons for using non-regular workers are twofold in general. One is labor input flexibility owing to their low
labor adjustment costs.” Firms can control their total hours worked more flexibly with lower costs by changing the

9. In Japan, many studies characterize non-regular workers as those with low adjustment costs and try to explain non-regular workers’ fluctuations
or growth from this perspective. For example, see Morikawa (2010), Miyamoto (2016), and Kitawaga et al. (2018). This view is not restricted to
non-regular workers in Japan. For example, see Houseman (2001) for the US.

9
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working hours of part-time workers than by changing those of regular workers whose working hours are prescribed.
If firms need to adjust the total number of workers, they incur fewer costs by concluding or terminating the contracts
of fixed-term workers or receiving worker dispatching services than by hiring or firing regular workers. Non-regular
workers, therefore, can be used as a low-cost extensive or intensive adjustment margin.

The other purpose of using non-regular workers is wage cost savings. Nonregular workers are generally paid lower
wage rates than are regular workers.!? Employers’ social insurance contributions may be lower for non-regular workers.
However, if non-regular workers’ productivity is low in accordance with their low wages, firms receive no particular
advantage from using non-regular instead of regular workers. Thus, we expect that firms should have incentives to use
low-paid workers. Some non-regular workers might obtain non-pecuniary utility from their working environment (e.g.,
flexible working hours or no transfers) to compensate for their low wages. Involuntary non-regular workers resignedly
accept lower wages than their productivity warrants since they cannot find regular jobs. There would be increases in
jobs that do not require workers with human capital investments under long-term contracts or workers’ efforts induced
by efficiency wages.

The low adjustment costs may imply that non-regular workers act as an adjustable margin of labor against the volatility
of firms’ profitability conditions. If this hypothesis is true, then non-regular employment should vary pro-cyclically
more than regular employment does in the short run, and this adjustment is profitable for a firm. However, extending
non-regular workers would erode the firm’s profits by, for example, reducing the share of long-employed skilled work-
ers. Thus, the firm tries to set the share of non-regular workers at an optimal level in the long run. In other words, there
is a steady-state level of the share of non-regular workers. This level is affected by structural factors, such as production
technology, monopoly power, adjustment cost structures, and demand variability.!! The wage gap between regular and
non-regular workers also has an effect. A temporary variation in the wage gap affects the short-run non-regular worker
share, and the steady-state wage gap determines the long-run share with other structural factors.

In other words, the long-run non-regular worker ratio is determined as the optimal level at which a firm holds such
workers as an adjustment margin considering the benefits (e.g., reduction of compensation and adjustment costs) and
costs (e.g., low productivity or trainability), which are influenced by long-run determinants. The observed non-regular
worker ratio is the sum of the long-run optimal ratio and deviations caused by short-run determinants.

3.2 Estimation Model and Explanatory Variables

In the following analysis, we estimate the non-regular worker share determination by short-run and long-run factors
using BSBSA panel data. The data are annual, and the sample period is from 2000 to 2014. We consider two types of
non-regular workers: part-time workers and dispatched workers. The total number of workers is the sum of normal,
dispatched, and temporary workers, as explained in Section 2. The explained variable is the individual non-regular
worker ratio, which is defined as the ratio of the number of non-regular workers to the total number of workers in a firm.
Hereafter, it is simply called the non-regular worker ratio (specifically, the part-time or dispatched worker ratio) unless
otherwise mentioned.

The explanatory variables are divided into two groups: short-run and longrun determinants. Long-run determinants are
relatively stable factors that affect the steady-state ratio of non-regular workers. These determinants are structural factors
(or proxy variables for them), as discussed in the previous subsection. To construct these variables, we must extract long-
run levels from the observed values. The long-run level is thought to be stable for a certain period, but it can change over
the very long term. We approximate this situation by dividing the full sample period into two sub-periods and taking the
sample mean in each sub-period as the estimated long-run level of the variable.!?

The individual non-regular worker ratio deviates and fluctuates temporarily around the long-run level. A typical factor
that induces such temporary deviations is a demand shock requiring labor adjustment. If firms can adjust non-regular
workers at a lower cost than they can adjust regular workers, short run adjustments target non-regular workers and,
thus, the non-regular worker share varies pro-cyclically with demand fluctuations.

10. Kitagawa et al. (2018) estimate regular and non-regular workers’ wage functions and find that regular workers’ wage rates are much larger than
those of non-regular workers owing to the steep slopes of regular workers’ wage-tenure profiles.

11. Several studies examine the steady-state shares of the two types of workers (i.e., workers who have the properties of either regular or non-
regular workers), although these studies’ model settings are diverse. For example, see Wasmar (1999), Kalantzis et al. (2012), Miyamoto (2016),
and Kitagawa et al. (2018). However the focuses of these studies are not necessarily the same as that of this study.

12. To this end, we consider low pass filters, such as the Hodrick-Prescott filter. However, since most sample firms do not have complete or
consecutive time-series observations, the number of firms used for the estimation is reduced drastically. Moreover, even the number of full time-
series observations (15) might be too small to obtain reliable estimates. Thus, we take the rather simple approach of using the sample mean as a
proxy for the long-run level.
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We now turn to specific explanatory variables and begin with the short-run determinants. The deviations of the log of
a firm’s real sales from its sub-sample mean (see the explanation of the long-run determinants below) represent the de-
mand fluctuations. Real sales are measured by a firm’s gross sales divided by the producer price index classified by the
industries to which the firm belongs.!? The log real sales variable (deviations from its sub-sample mean) is an individual
factor affecting the short-run non-regular ratio variation. Many empirical studies of non-regular labor adjustment, such
as, for example, Benito and Hernando (2008), Caggese and Cunat (2008), Morikawa (2010), Asano et al. (2013), and
Hosono et al. (2015), use sales fluctuations as a proxy variable reflecting exogenous demand shocks in various contexts.

Aggregate economic conditions are also considered as short-run determinants. The unemployment rate represents
the labor market’s reflection of aggregate business-cycle conditions, which may influence individual firms’ nonregular
worker ratios by changing wage rates, the costs of finding workers, the worker resignation probability, and so on. In
addition, “Lehman shock” (global financial crisis) dummies, which take a value of one in 2008 and 2009 and a value of
zero in other years, are included. The global financial crisis caused extraordinary shocks to the Japanese labor market
and might have compelled irregular employment adjustments. The Lehman shock dummy is introduced to capture the
unusual responses of the non-regular worker ratio after the shock. These explanatory variables represent macroeconomic
conditions and, thus, are common to all firms.

Next, we examine the long-run determinants. As explained in Section 3.1, the full sample period of 2000-2014 is divided
into two sub-samples, and the long-run levels of variables are assumed to be stable during each sub-period. This process
requires the assumption that the long-run levels changed once in a specific year during these 15 years. We assume that
the turning year is 2008, when the global financial crisis occurred. This large shock might have brought about drastic
structural changes in firms’ technology and strategy, and, as a result, the steady-state values were altered. The relatively
large variation in the non-regular ratio around 2007 and 2008 shown in Section 2 might also provide supporting evidence
for this assumption. This treatment makes the long-run determinants time variant and allows us to use panel fixed-effect
estimation.

Thus, the sub-sample periods are set to be 2000-2008 and 2009-2014. The long-run determinants are the sample means
of the variables explained below in each sub-period. In the BSBSA dataset, not all surveyed firms necessarily have full
time-series observations of the variables. One reason is appearances or disappearances of sampled firms. Another is
that respondent firms did not answer some questions. Since too few observations imply that statistical reliability cannot
be ensured, firms with variables with fewer than three observations in each sub-period are dropped from the sample.
Considering that the maximum observation number is six in the latter sub-period, we require at least four observations
in a sub-period.

We now discuss specific long-run variables. Houseman (2001) argues that growth in establishment size advances flexible
staff arrangements, including part-time and dispatched worker employment, in the US. Ono (2009) examines US data
on temporary help services and finds that larger plants seem to use more temporary workers who are from temporary
help services agencies and, thus, are similar to dispatched workers according to our definition, and she suggests that this
relationship may be because larger firms benefit from cost advantages in negotiating with the agencies. She also notes
that larger plants could be more likely to face greater penalties in the event of unjust dismissal lawsuits by permanent
workers, which would also make it more attractive for such firms to rely on temporary workers instead. This explanatory
variable can confirm these conjectures. However, an alternative argument suggests the opposite direction of the firm-size
effect. For example, using US survey data, Montgomery (1988) argues that larger firms experience higher supervisory
costs per worker, which increases the quasi-fixed costs of using part-time workers and, therefore, decreases the demand
for such workers. This notion relates to the argument that non-regular workers are typically said to feel less attachment
to their firm and, thus, may need to be supervised more.

Firm age is the number of years that have passed since the establishment year of the firm. Whereas most empirical results
imply that the age of the firm negatively correlates with the use of non-regular workers, explanations for this result
remain underdeveloped in the literature. Ono (2009) suggests that young plants use temporary workers more frequently
to ensure more employment flexibility since young plants may reflect greater output uncertainty than that captured by
demand fluctuations. Kato and Zhou (2015), based on an original firm survey in Japan, argue that start-ups (young
firms by definition) will typically rely on non-regular employees to fulfill non-core activities, such as administration, due
to resource constraints and high internal transaction costs. In addition, younger firms might have more management
flexibility to adopt new types of working to improve their labor management, and their non-regular worker ratios might
be high. On the contrary, Houseman (2001) indicates that incumbents in unionized firms might have strong negotiating
power to protect their employment and wages. It may be undesirable for such firms to employ inflexible and costly
regular workers when extending the sizes of their workforces. Old firms may be more unionized, and, thus, this effect

13. The industry classification is according to the 22 categories of the System of National Accounts (SNA), which is explained in Section 4.2.
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increases old firms’ non-regular worker ratios.

We use the capital-labor ratio, or capital intensity, to capture firms’ production technology structures. Capital is measured
as the amount of tangible fixed assets deflated by the industry producer price index, and labor is the total number of
workers. The ratio is taken as a logarithms to normalize the marginal effect (i.e., to measure percentage changes). Autor
et al. (2003) and Autor et al. (2006) argue that computer capital is a substitute for labor in routine cognitive (low-
skilled) tasks and a complement to workers engaged in rational reasoning (high-skilled) tasks. If this conjecture applies
to broader types of modern capital equipment, capital-intensive firms might require more high-skilled (i.e., regular)
workers for the efficient utilization of the technologies embodied in capital equipment and fewer low-skilled (i.e., non-
regular) workers who can be replaced by capital. On the other hand, advanced capital equipment can perform compli-
cated skilled tasks and, instead, requires more unskilled workers to perform simple manual jobs with low human-capital
investment costs. The direction of the effect is determined by the complementarity/substitutability of each type of labor
to capital.!*

Firms’ financial conditions might affect the composition of workers. Tight borrowing constraints induce firms to reduce
labor costs by increasing the share of non-regular workers with low wages. Since firms with bad financial conditions
face high probabilities of bankruptcy, it is difficult for them to commit to long-term employment contracts with regular
workers. Thus, bad financial conditions are found to lead to less stable employment relations. For example, Lechevalier
et al. (2014) argue that firms” high indebtedness might translate into pressure to downsize or hire more non-regular
workers in the estimation of the labor adjustment speeds of Japanese firms. Caggese and Cu"nat (2008) examine two
opposite effects of financing frictions on the composition of permanent and fixed-term workers. Current financial
constraints increase the demand for more productive permanent workers, and future financial constraints increase the
demand for flexible fixed-term workers. Using a database of Italian firms, they find that financially constrained firms
use fixed-term contracts more intensively. Using Spanish firm data, Benito and Hernando (2008) examine fixed-term
worker demand and conclude that the demand for flexible labor displays greater sensitivity to financial factors and
greater cyclical sensitivity. In a related work, Hosono et al. (2015) examine the demand function of dispatched workers
in the period of the global financial crisis, in which large exogenous demand shocks occurred. They find that firms with
low liquid asset ratios decreased their share of dispatched workers more than other firms did, and they suggest that
dispatched workers were used as buffers to negative shocks by liquidity constrained firms. The debt-asset ratio, defined
as the ratio of liabilities to total assets, proxies firms’ unhealthy financial conditions to examine their effect on the non-
regular worker ratio.

The decentralization of management seems to affect the composition of regular and non-regular workers. After
rearranging the definitions of diverse categories of non-regular workers in Japan, Dissanayake (2016) suggests the
possibility that different corporate organizational structures demand different types of non-regular workers. Here, we
consider the concentration of operations as an essential example of the organizational structure. A highly concentrated
operational structure might make it difficult for a firm to improve the division of labor and, thus, such a firm has fewer
standardized or simplified jobs. In other words, a centralized operating structure may require more skilled and complex
jobs. Conversely, a decentralized organizational structure may require the hiring of more regular and skilled workers
to manage the decentralized units of production. To represent management decentralization, we use the ratio of the
number of workers at a headquarters to the total number of workers. We call this ratio the headquarters concentration
ratio.

Foreign trade introduces additional uncertainties into firms’ businesses owing to exchange rate fluctuations or competition
with foreign rivals. Non-regular workers increase when firms need to make labor adjustment more flexible, and it is less
costly to prepare for foreign demand variations. Matsuura et al. (2011) argue that an increase in the share of export
sales encourages firms to reduce the number of products produced, which increases revenue fluctuations (as with more
products, shocks will normally not hit all products simultaneously). These fluctuations lead to more volatile employment
and an increasing share of nonregular workers. Hosono et al. (2015), mentioned above, also consider trade effects and
find that firms with higher shares of exports to total sales responded more to demand shocks in the global financial crisis
by reducing their dispatched worker ratios. Yokoyama et al. (2018) examine the impact of exchange rate fluctuations on
employment adjustment and show that firms relying heavily on exporting adjust non-regular employment significantly
in response to exchange rate shocks. However, the opposite effects of exports are also possible. For ex-ample, export
companies may promote overseas production and move unskilled jobs abroad to reduce labor costs. Laffineur and
Mouhoud (2015) find that a higher share of exports as well as increasing foreign direct investment contribute to an
increase in the need for regular workers, as they can benefit from on-thejob training and acquire firm-specific capital in

14. By analyzing Japanese multinational firms, Kambayashi and Kiyota (2014) conclude that disemployment in Japan is mainly driven by the
substitution of capital for labor rather than the reallocation of labor caused by foreign direct investment, although they consider employment as
a whole.
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French firms. To observe the effect of trade, the export sales ratio, which is the ratio of the amount of goods exported to
that of total sales, is included in the explanatory variables.

Many studies on Japanese corporate governance, such as, for example, Ahmadjian (2008), Abe and Hoshi (2008), and
Jackson (2008), suggest that high foreign ownership moves firms away from the traditional practices of Japanese firms.
As for employment adjustment, Lechevalier et al. (2014) find that firms with higher adjustment speeds have higher
shares of foreign shareholders. This higher foreign ownership creates pressure to lower labor costs and increase flex-
ibility, which can be achieved through the hiring of more non-regular workers. To capture this effect, we include the
foreign capital ratio, which is the ratio of foreign capital to total paid-up capital, in our analysis.

From the viewpoint that non-regular workers are used as a buffer for labor adjustment, a large short-run volatility of
corporate performance should drive a firm use more flexibly adjusted non-regular workers. Many studies, including
Comin and Mulani (2006) and Comin and Philippon (2006) in the US and Kim and Kwon (2017) in Japan, among
others, find that economic activity at the firm level has become more volatile. This phenomenon is an incentive for firms
to increase the number of non-regular workers. Ono and Sullivan (2013) examine the relation between US firms’ use of
temporary workers and the output growth uncertainty they face. From a similar viewpoint, Morikawa (2010) and Asano
et al. (2013) investigate how firm-level demand uncertainty, measured by the standard deviation of unexpected sales
growth, influences the non-regular worker ratio in Japan. They commonly find positive correlations between the level
of uncertainty and the scale of non-regular worker use. In particular, using the same dataset as ours, Morikawa (2010)
separately considers three types of non-regular workers, part-time, dispatched, and temporary workers, and finds that
the elasticity of the number of dispatched workers is largest among non-regular workers. Following these studies, we add
the measure of demand volatility as a long-run determinant.

However, our volatility measure is the standard deviation of observed sales growth (variability hereafter) instead of that
of unexpected sales growth (i.e., uncertainty). If firms adjust their workers for demand fluctuations, they should respond
to all demand fluctuations irrespective of whether they were expected in advance. For example, demand seasonality can
largely be expected, and firms try to vary their workers with smaller labor adjustment costs more by responding to these
seasonal fluctuations. In fact, Houseman (2001) reports that the employment of dispatched or short-term workers is
larger in industries with production seasonality in the US. Vidal and Tigges (2009) support the argument that firms are
using dispatched workers to achieve planned and systematic numerical flexibility, as in the case of seasonality. Therefore,
firms increase their shares of workers with low adjustment costs when they face large demand variability rather than
demand uncertainty. Thus, we use the sample standard deviation instead of that of some type of forecast error as a
factor that affects a firm’s long-run composition of workers with different adjustment costs. The real sales variability is
measured as the standard deviation of log real sales from the sub-sample mean.!”

In Japan, it is often mentioned that an increase in female labor market retention is a source of non-regular, and especially
part-time, labor. Abe (2011) discusses this point from the perspective of a cohort analysis of women’s labor supply.
Tsutsui (2016) argues that increased labor supply by married women leads to non-regular worker growth due to the
persistent sexual division of housework in Japan. To observe this effect, we include the female labor force participation
rate for ages 25 to 60 years to capture the extent of female labor retention. In other words, this value is the ratio of the
number of women in the labor force aged 25 to 60 years across the whole economy to the population of women aged
25 to 60 years. At the macroeconomic level, female labor market participation and the non-regular worker ratio affect
each other. However, for individual firms, macroeconomic female labor force participation is exogenous. Since the
trend growth dominates short-run fluctuations in the time series transition of female labor force participation rates, we
include this variable without converting it to the sub-sample mean.

As considered thus far, many long-run determinants have effects on the nonregular worker ratio in both positive and
negative directions. The regression analysis below reveals which direction of the effect dominates for each determinant.

Some variables have many missing values even for firms that replied to the survey. Considerable numbers of these values
are thought to be unfilled because the numbers are actually zeros. We assume that the missing values are zeros in the
following two cases. First, it seems that firms provided no answers to some questions not because they refused to report
the actual values but because those values were zero. For example, many firms have missing data for the amount of exports
in every survey year. It is safe to assume that such firms did not engage in trade. Thus, we interpolate missing values with
zeros when the reported values of a certain variable are all zeros except for the missing values or are all missing. Second,
the questionnaire asks about the numbers of dispatched and temporary workers in the same question; if a firm provides

15. For example, Comin and Mulani (2006) measure the sales volatility using the sample standard deviation of sales. They determine the sample
period as the ten-year rolling window, which is the ten-year sub-period including the concerned year at the midpoint. We do not take this
approach since it would seriously reduce the number of observations in our case.
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an answer for the number of workers for one of these worker types but leaves the other part unanswered, we regard the
reason for the missing answer as no use of that type of worker. Thus, we regard such a missing value as zero.

The explained variables are the individual part-time and dispatched worker ratios. We treat the two types of non-regular
worker ratios separately in the estimation. As we see in Section 2, a certain number of firms employ no part-time and/or
accept no dispatched workers, and we should take this fact into account. Therefore, the model is estimated using a fixed—
effect panel Tobit model with dummies for each individual firm. Although the model is not free from the incidental
parameter problem, Greene (2004) argues that the fixed- effect maximum likelihood estimator of the Tobit model shows
essentially no bias in the slope estimators and that the small sample bias would be transmitted to the estimates of partial
effects but that it appears to be small if the number of time units is five or more.

The estimated equation is

Y = Z BrTrit + @ + €4, (1)
k
yn ityh >0, o
Yit = S : (2)
0 ity; <0,

where y,, is the non-regular (part-time or dispatched) worker ratio of firm i in year £ x,, is the determinant factor k,
which may be a short-run or long-run factor, of firm i in year £ «; is an individual effect (a firm dummy) for firm i, which
is time invariant; and ¢, is an independent and identically distributed error with a normal distribution for firm 7 in year ¢.

All explanatory variables should be exogenous in this framework. Although there is a low possibility of causality from
the non-regular worker ratio to the above explanatory variables, endogeneity can arise in the short run due to external
factors that affect the non-regular worker ratio and some explanatory variables simultaneously. However, note that most
explanatory variables at the firm level are long-run factors in which short-run variations are eliminated by averaging.
This method of variable construction is expected to reduce the possibility of endogeneity bias. For example, in the
short run, the total number of workers and the non-regular worker ratio should be affected simultaneously by outside
circumstances. When non-regular workers are easier to adjust than regular workers are, a firm employs non-regular
workers and keeps the number of regular workers unchanged during a tentative upturn in business conditions, resulting
in both the expansion of the total number of workers and an increase in the non-regular worker ratio. However, in the
long run, it is natural to consider that a firm determines its optimal non-regular worker ratio given its workforce size
(i.e., firm size).

Moreover, the only short-run individual variable is the deviation rate of real sales in our model. Demand variables,
such as sales or shipments, are regarded as exogenous to a firm’s employment decision in previous studies in this field,
such as those mentioned at the beginning of this subsection. However, the business cycle conditions might influence
non-regular employment and sales simultaneously, and this effect causes correlation between a sales variable and a
disturbance of the non-regular worker ratio. The unemployment rates are included to represent such external factors
and resolve such endogeneity.

3.3 Results

Table 1 reports the estimation results.!® The numbers of observations are 42,051 for the part-time worker ratio and
42,221 for the dispatched worker ratio, including cases in which these ratios are zero. Observations from firms that report
the number of non-regular workers as zero throughout the period cannot be used for estimation. These observations
number 2,119 and 2,301 for the part-time and dispatched worker ratios, respectively. Moreover, 20,290 and 19,552
observations are dropped for these respective ratios due to missing explanatory variables. Therefore, the numbers of
observations used are 19,642 and 20,368, respectively.

We begin with the short-run determinants. Demand shocks are measured by the temporary deviations of real sales
from their long-run values. Since the variables are in logarithms, the value of an estimated coefficient approximately
represents the effect of the variable’s marginal change on a change in the nonregular worker ratio. A percent increase

16. In interpreting the Tobit estimation results, the partial effect is often referred to instead of the estimated coefficient. The partial effect of the
Tobit model is

coefficient x (probability of non-censored observation),

which represents the expected marginal contribution of an explanatory variable considering the truncation at zero. However, since we are interested
in an individual firm’s response to the determinant rather than the aggregate economy’s response, we focus on the value of the coefficient itself.
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TABLE 1: ESTIMATION RESULTS OF THE NON-REGULAR WORKER DEMAND FUNCTION

(1) (2)
Part-time worker ratioc  Dispatched worker ratio

2000-2014

Short-run determinants

Log of real sales deviation 00032 04048
(from the subsample mean) (0.15) (27.35)
Unemployment rate 00349 -.02205
(3.71) (-32.02)
Lehman shock dummy 00289 -.00198
(2008-2009) (2.40) (-2.22)
Long-run determinants
log of the 05192 02006
total mumber of workers (52.77) (31.57)
Firm age -.00098 -.00027
(-16.63) (-6.48) =
o
Log of the capital-labor ratio -.01068 -.00368 >
- (@]
(-15.04) (-7.79)
o
Debt—asset ratio (1875 000185 o
(11.25) (1.02) m
X
Headquarters concentration -.13325 -.01112 g
(-34.59) (-4.09) —
S
Export-sales ratio -.25565 01511 >
(-20.39) (2.67) T+
S
Foreign capital ratio -.15906 04722
(-17.00) (8.67)
Variability of real sales -.03460 05037
(-6.75) (13.74)
Female labor foree participation 43129 —.EJ-i-il
rate (25 60 years old) (15.26) (-14
Total number of firms 19,642 20,368

(Unbalanced panel)

#-statistics in parentheses
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in the real sales deviation raises the part-time worker ratio 0.0003 percentage points and the dispatched worker ratio
0.04 percentage points. The former effect is insignificant even at the ten percent level. Thus, we conclude that part-
time workers are not adjusted in response to demand fluctuations more than other workers are. The role of the labor
adjustment margin in this case is due to dispatched workers, although the response is not so large. These results indicate
that non-regular workers are not so sensitively adjusted in response to an individual firm’s demand fluctuations. This
finding does not coincide with the widespread view that non-regular employment is unstable in response to firms’
business conditions in Japan.

A percentage point increase in the unemployment rate (represented in decimal fraction) increases the part-time worker
ratio by 0.003 percentage points and decreases the dispatched worker ratio by 0.02 percentage points. An improve-
ment in the labor market condition reduces part-time workers but promotes the use of dispatched workers relative to
regular workers. Since the wage costs of part-time and dispatched workers do not necessarily dominate one another,
the difference in the responses of the ratios of these workers depends on their substitutability with regular workers. In
a regular employment expansion phase, which is usually accompanied by the tight labor market, a firm reduces the
number of non-regular workers who are substitutes and raises the number of those who are complements to regular
workers. In this sense, part-time workers are more substitutable with regular workers than dispatched workers are. This
perspective is consistent with findings shown in Morikawa (2010).

In addition, the Lehman shock dummy shows that the global financial crisis had a positive effect on part-time workers.
The part-time worker ratio is higher than usual by 0.3 percentage points in 2008 and 2009. On the contrary, it caused
a negative response of the dispatched worker ratio, which was 0.2 percentage points lower in this period. During the
global financial crisis, the dismissal of dispatched workers became a social problem in Japan, symbolizing unstable
non-regular employment. The estimated negative coefficient in the case of dispatched workers is consistent with this
impression, although the size is not large. However, it should be noted that this assertion does not apply evenly to non-
regular workers, as the positive response of part-time workers indicates.!”

Asawhole, part-time and dispatched workers show contrasting features in their responses to the short-run determinants.
Firms adjust the part-time worker ratio in response to economy-wide labor market conditions but not to individual
demand fluctuations. Firms extend part-time employment in bad economic conditions during which they reduce regular
employment. This finding is consistent with the recognition that some workers avoid unemployment by taking non-
regular jobs in a recession. Firms might reduce labor costs by substituting regular workers with part-time workers whose
wage levels are lower and more cyclical. On the other hand, the adjustment pattern of dispatched workers is consistent
with the recognition that workers with low adjustment costs are used to coping with temporary changes in economic
conditions. The dispatched worker ratio is adjusted positively to both aggregate and individual economic conditions.
Firms adjust dispatched workers more sensitively to individual demand conditions than they do part-time workers.

Next, we look at the effects of long-run determinants. Firm size (log of the number of workers) increases the share
of non-regular workers, with a larger effect on part-time workers. A percent increase in firm size raises the part-time
worker ratio by 0.05 percentage points, whereas it increases the dispatched worker ratio by 0.02 percentage points.

Long-established firms employ relatively fewer non-regular workers. However, the size of the effect is small, albeit
statistically significant. A year increase in firm age reduces the part-time ratio by 0.1 percentage points and the dispatched
worker ratio by 0.03 percentage points.

The log of the capital-labor ratio has a negative coeflicient for both types of non-regular worker ratios. Firms with
capital-intensive technology employ fewer non-regular workers, especially part-time workers. A percent increase in
the capital-labor ratio decreases the part-time worker ratio by 0.01 percentage points and the dispatched worker ratio
by 0.004 percentage points. This fact suggests that capital and unskilled labor may be substitutes in the production
technology.

A high debt-asset ratio increases the ratio of part-time workers. A percentage point increase in this ratio raises the
part-time worker ratio by 0.02 percentage points but insignificantly affects the dispatched worker ratio. This financial
condition is only related to part-time workers.

Both non-regular worker ratios are lower in firms with higher headquarters concentration ratios. A firm with one

17. Hijzen et al. (2015) point out that the increased amount of non-regular workers caused employment adjustment to respond more sensitively to
economic shocks positively or negatively and resulted in much higher worker turnover during the global financial crisis than in the period of the
Asian currency crisis. However, they also conclude that employment response during the global financial crisis was smaller than expected based
on that during the Asian currency crisis.
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percentage point more concentration has a 0.1 percentage point lower part-time worker ratio. This effect is smaller for
the dispatched worker ratio, 0.01 percentage points.

The export-sales ratio has a negative effect on the part-time worker ratio and a positive effect on the dispatched worker
ratio. A percentage point increase in this ratio reduces the part-time worker ratio by 0.3 percentage points and raises the
dispatched worker ratio by 0.02 percentage points. Firms use these two types of non-regular workers differently to cope
with export uncertainty.

The direction of the foreign capital effect also differs between the two types of workers. A percentage point increase in
the foreign capital ratio induces a 0.05 percentage point increase in the dispatched worker ratio and a 0.16 percentage
point decrease in the part-time worker ratio. As shown by the coefficients on the short-run variables, part-time workers
do not respond to firms’ temporary performances more flexibly than regular workers do. Thus, if foreign owners require
frequent labor adjustments, part-time workers might not necessarily be efficient for this aim. Instead, part-time workers
are exchanged for dispatched workers, since, by using the latter, firms can cut labor adjustment costs, including implicit
costs that are not always reflected in the terms of contracts.

The coeflicient on the real sales variability is negative for the part-time worker ratio and positive for the dispatched
worker ratio. A percent increase in this variability (i.e., standard deviation) reduces the part-time worker ratio by 0.03
percentage points and raises the dispatched worker ratio by 0.05 percentage points. If non-regular workers are used as a
buffer against demand fluctuations, then a large variability of demand should increase the share of this worker type. This
effect is observed in changes in dispatched worker ratios. However, in the part-time worker case, increased variability
reduces this ratio. It might be that skilled or full-time workers, rather than unskilled part-time workers, are necessary to
manage unstable demand. Moreover, as shown above in this subsection, the part-time worker ratio does not respond to
demand fluctuation and, thus, part-time worker adjustment costs (e.g., firing costs due to legal protection) do not seem
to be much smaller than those of regular workers. Then, under long-term unstable demand conditions, firms substitute
part-time workers with less costly adjustable workers, such as dispatched workers. Note that written labor contracts
do not always assure easier termination of contracts for dispatched workers than for part-time workers. Here, we do
not restrict the labor adjustment costs be explicit in the terms of contracts. The labor adjustment costs described here
includes those that reflect, for example, investments in firm-specific skills, legal risks, and retention probabilities, which
are not always observable.

The part-time worker ratio increases by 0.4 percentage points when there is a one percentage point increase in the
female labor force participation rate. On the other hand, the dispatched worker ratio decreases by 0.3 percentage points.
The negative effect on the dispatched worker ratio seemingly contradicts the intuition that increased female labor force
participation raises firms’ non-regular worker use. It is probable that the increased female labor supply mainly targets
part-time jobs (and might reduce the relative wages of these jobs). Thus, firms may shift some dispatched workers’ jobs
to part-time workers.

Overall, these results have some important characteristics. First, most variables show statistically significant effects.
Second, the signs of coefficients (i.e., the directions of effects) of some variables differ between part-time and dispatched
workers. The signs of the latter coefficients seem more consistent with the intuition around non-regular workers, such as
that they are workers with low adjustment costs. Third, the sizes of the effects on dispatched workers are generally larger
for short-run determinants than for long-run determinants in comparison to part-time workers. The employment of
part-time workers is more structurally determined.

4. Factor Decomposition of Non-regular Growth and Dispersion

Based on the estimated results in the previous section, this section examines the major causes of the growth in the
aggregate non-regular worker ratios and then proceeds to investigate the sources of the cross-sectional dispersion of the
firm-level non-regular worker ratios.

4.1 Time-Series Decomposition: Sources of the Non-Regular Worker Increase

This subsection examines the sources of the non-regular worker increase based on the estimation results in Section 3. As
we see in Section 2, the shares of part-time and dispatched workers, especially those of the former, have increased since
the 2000s. In the previous section, we examine the quantitative impact of heterogeneous micro demand and structural
factors and macro labor-market factors on individual firms’ non-regular employment determination in a unified
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framework. Doing so allows us to evaluate the quantitative contribution of those factors to the aggregate increases in
non-regular workers.

We now further explain the method. The aggregate non-regular worker ratio is measured by the ratio of the aggregate
number of non-regular workers to that of the total number of workers across all firms.

N +
> i1 Vi
N ?
Zi:l Z it
where Y, is the number of non-regular workers, Z,is that of all workers in firm i in year ¢, and N is the number of firms.

Note that the individual non-regular worker ratio y, has the relation y, = Y,/Z.. The increase in the aggregate non-
regular ratio from ¢ to s is

N - N -
Za_=1 Vi _ Zi_:l it
Yit1Zis Yina Zi

which can be represented as

YiliZie  XLiZae

where 6, indicates the share of firm i among the whole economy in the number of workers in year t. We clarify that y is
observed only when y* > 0, which is represented by
N
> [ icyiclui, > 0) = Bayaelyzz > 0)]. (3)
i=1

(Sisyis - 'Qz'tyis }

N N N
Zi:l YisLis _ Zg-zl Yit it
=1

where the right-hand side in parentheses represents the condition. Accordingly, the contribution of factor x, to the
growth of y is
N
Z |:({g1'5,3k1'k1'3|y;5 = D] - {g'a't_-"jk'l’,i,;j”y:i = 0)] 3 (—1]
=1

where ﬁAk is the estimated coefficient on variable k in the Tobit latent equation (1). The share of a contribution is measured
by the contribution (4) divided by the total growth (3).

The starting year ¢ is fixed to 2000. When we set the comparison year s to any year in the latter sub-period, the growth
rate of an individual longrun variable k for a certain firm, Xpis = Xpp 1S unchanged, since the value of a long-run variable
is constant at its sub-sample mean by definition. On the other hand, firms with positive non-regular workers and the
weight of each firm 6, both change in different years. Moreover, the firms surveyed in year s are not necessarily in those
surveyed in a different year s’ . Thus, the observations and weights that are used for calculating the growth rate from ¢ to
s differ from those from ¢ to s’. Consequently, the aggregated contribution (4) changes when we set different comparison
years. The short-run individual variable (i.e., real sales) and the macroeconomic variables vary every year. To examine
the general properties of the contribution, we calculate the aggregated contribution (4) and its share in total non-regular
growth (3) from ¢ = 2000 to each of s = 2012, 2013, and 2014 and average these three values.

Table 2 shows the average values and the average non-regular growth rates for these three years. In our sample, the
aggregate part-time worker ratio increases by 6.67 percentage points, and the aggregate dispatched worker ratio increases
by 1.43 percentage points on average from 2000 to the most recent three years, as shown in the first row and the first and
third columns, respectively. The total contribution of each factor (4) to the rate of increase (3) is also shown in the first
row and the second and fourth columns. In the first column, the third row and the below rows indicate the contribution
of each factor to the part-time worker growth rate in percentage terms. The corresponding rows in the second column
represent the contributions as a fraction of the total rate of aggregate non-regular worker growth. The growth in the
part-time worker ratio explained by the short-run and long-run factors is 4.81 percentage points, which amounts to 73
percent of total growth. The reminder of this growth is left unexplained by the model. The bulk of the explained growth,
53 percent, is attributed to the 25 to 60-year-old female labor market participation rate. This result means that factors
reflecting individual firms’ conditions are relatively unimportant for explaining the increases in the part-time worker
ratio. Most of the increase can be attributed to an exogenous aggregate labor market condition, female labor
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TABLE 2: CONTRIBUTIONS TO AGGREGATE NON-REGULAR EMPLOYMENT GROWTH: AVERAGES OF
PERCENTAGES FROM 2000 TO 2012, 2013, AND 2014

Part-time worker Dispatched worker
Growth Share Growth Share
rate in rate in
total growth total growth
(%) (%) (%) (%)
Total growth G.67 100 1.43 100
Growth rate explained by factors below 4.81 72.95 -0.80 -57.97
Real sales (deviation) 0.00 0.03 0.16 11.44
Unemployment rate -0.15 -2.29 0.45 28.31
Variability of real sales 0.11 1.73 -0.13 -9.28
Firm age -0.19 -2.93 -0.05 -3.27
Log of the capital-labor ratio 0.56 8.75 0.15 10.62
Debt-asset ratio 0.01 0.16 0.00 0.22
Headquarters concentration -0.18 -2.90 -0.02 -1.69
Export—sales ratio 0.32 4.76 -0.01 -0.76
Foreign capital ratio -0.09 -1.37 0.04 2.58
Total number of workers (Firm size) 0.90 13.92 0.87 62.51
Female labor force participation 3.52 53.10 -2.26 -158.67

market retention. Among other factors, the contribution size is relatively large with respect to the capital-labor ratio, 8.8
percent, and firm size, 14 percent.

The third and fourth columns report the results for the aggregate growth of dispatched workers, which increased by
1.43 percentage points on average in the sample. The model explains a —0.80 percentage point increase, which is —58
percent of the observed increase. The negative contribution of the model means that the dispatched worker ratio would
be expected to decrease if unexplained factors did not change the ratio to a positive direction. The cause is female la-
bor market participation, which has a negative effect on the dispatched worker ratio (see Table 1). Female labor market
participation independently decreases the dispatched worker ratio by 2.26 percentage points, which is larger than the
observed increase of 1.43 percentage points. About half of the positive contribution is attributed to firm size. Another
dominant source that explains about 30 percent of positive growth is the decreased unemployment rate (the estimated
coefficient of unemployment rate shows negative sign), which represents the improvement in labor market conditions.
Real sales fluctuations and their variability contribute to around ten percent (in absolute value) of the increase. This
result means that labor adjustments by firms to individual performances are important factors in aggregate changes
to the number of dispatched workers. However, the size of contribution of sales variability is not so large. The mild
contribution of the quantitative changes in the buffer role support the findings of Asano et al. (2013). The capital-labor
ratio also makes an essential contribution, amounting to eleven percent of total growth. However, the size of the female
labor force participation effect is so large that it dominates all the other effects and, consequently, reduces the dispatched
worker ratio. As discussed in Section 3.3, a possible reason for the negative effect is that female workers mainly search
for part-time jobs. Then, the increased female labor supply of working age stimulates part-time job creation, and firms’
demand for dispatched workers shifts and shrinks.

4.2 Cross-Sectional Decomposition: Non-Regular Employment Heterogeneity

As we have seen in Section 2, non-regular worker use is heterogeneous among firms. In particular, individual part-time
worker ratios are widely diverse, and this dispersion is increasing. The previous subsection investigates the contribution
of individual and macroeconomic factors to the economy-wide rapid increase in non-regular workers. In this section,
we examine the factors that create heterogeneity in individual firms’ non-regular worker use, based on the estimated
results in Section 3.

The non-regular (part-time or dispatched) worker ratio y, is determined by equations (1) and (2). The degree of
heterogeneity in non-regular worker use among firms in year s is measured by the sample variance of positive y, (= y*,),
is which is indicated by 62(y;s|y;, > 0), where Yis = ZA- BrTris + & + Eis-

We evaluate the contribution of the heterogeneity of factor k (i.e., x;) in ; the following way. To evaluate the contribution
of factor k in* (yis lyis > 0), we virtually set all values of the individual x,. toanequal value 7;,. In other words,
factor k is assumed to be homogeneous among all the firms.
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We represent this variance by &2 (Yis|yf, > 0,2pis = Tps), where Y is a value with ;. Then, the difference
52 (yis |y, > 0) — 62(F;e yl, > 0,2, = #;,) represents the variance increase by the actual heterogeneity of factor k to
reach the actual variance of the observed y,. This term is the total contribution of factor k to the variance of individual
non-regular worker ratios. If factor k is not correlated with the other factors, the total contribution of the heterogeneity
of factor k to the non-regular employment heterogeneity equals _;'356}2 (xris|yl, > 0). We call is this term the direct
contribution of factor k. If factor k is correlated with other factors, the total contribution includes the effect of this
covariance in addition to the direct contribution. These effects are not attributed to factor k only, but the correlated
factors contribute to the actual variance of the observed yis through mutual interaction. The contribution of individual
effects (unobserved heterogeneity) is measured in the same way. The direct contribution is measured by 7*(é:|y}, > 0)
and the total contribution by 2 (Gis yl, > 0,¢; = @), that if ¥, <0, the effects of factor heterogeneity degenerate to
zero. Thus, those firms are homogeneous in the sense that they use no non-regular workers.

Table 3 reports the results of the cross-sectional decomposition. The direct and total contributions are evaluated by
percentages in the variance of the individual non-regular worker ratios, and the contribution percentages in 2012,
2013, and 2014 are averaged for the same reason as the growth decomposition is in the previous subsection. The first
and second columns and the third and fourth columns show the direct and total contributions of factors to the part-
time worker ratio and the dispatched worker ratio, respectively. A striking result is that the factors we consider make
limited direct and total contributions. A large part of the heterogeneity in the part-time worker ratio (61 percent) and
the dispatched worker ratio (45 percent) is due to individual effects, which are time-invariant heterogeneous factors
unexplained by the model. For the part-time worker ratio, headquarters concentration (5.4 percent) and the number of
workers (6.9 percent) make relatively larger contributions to the total contribution, among other factors. However, the
quantitative explanatory power of these effects is much smaller than that of individual effects.

TABLE 3: CONTRIBUTIONS TO THE CROSS-FIRM VARIANCE OF NON-REGULAR EMPLOYMENT:
AVERAGE OF PERCENTAGES IN 2012, 2013, AND 2014

(1) (2) (3) (4)

Part-time worker Dispatched worker

Direct Total Direct Total
contribution  contribution  contribution contribution
(%) (%) (%) (%)
Real sales (deviation) 0.00 0.00 0.58 0.90
Variability of real sales 0.03 0.25 0.60 0.62
Firm age 0.67 1.33 0.44 0.54
Log of the capital-labor ratio 0.66 -2.31 0.72 -0.22
Debt—asset ratio 0.06 0.42 0.00 0.02
Headquarters concentration 3.33 5.42 0.16 0.11
Export—sales ratio 1.40 1.44 0.05 -0.12
Foreign capital ratio 0.48 0.18 0.61 -0.41
Total number of workers 0.44 6.87 0.49 -2.55
Individual effect 61.83 61.04 57.86 45.16

Essentially, the source of these individual effects might by unobservable attributes of firms. However, they might still
include some long-run factors that we cannot consider explicitly in the model. We can think of the industry to which
a firm belongs as a possible observable factor. Note that we cannot include industry dummies in the Tobit model in
Section 2 since most firms do not change the industries to which they belong during the sample period.!®

To consider the relationship between the individual effects and industries, we observe the distribution of the estimated
individual effects «; within each industry category. If industry differences explain a large part of the individual effect
heterogeneity, then the distribution of individual effects within an industry should be concentrated. Let us see the
distribution of the individual effects of firms observed with positive part-time or dispatched worker ratios in 2014. The
following claims do not change if we consider the observations in other years. Figures 5 and 6 show box plots of the
estimated individual effects of the part time and dispatched worker ratios over 21 industry categories, respectively.'’

18. Strictly speaking, a small number of firms changed their industries and, thus, we can include some industry dummies in spite of the appearance
of individual effects. However, we do not do so in the Tobit estimation, since a limited number of firms changed industries, and the estimation
results would be affected by the specific matters accompanied by the industry changes by those firms. Thus, the results would not present general
characteristics.

19. We use the industries to which firms belong in 2014 for the industry classification. Here, we convert the original BSBSA industrial categories
into 22 SNA categories, which are typical industrial categories used in various economic statistics. The sample used in the estimation in Section
2 and, thus, in this section, does not contain any real estate companies in 2014. Thus, the number of industrial categories is 21 in these figures.
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As Equation (1) indicates, the units of the individual effect « are the same as those of the non-regular worker ratio. The
whole-industry median individual effect is set to be zero. The boxes are bordered at the 25th to 75th percentiles with a
median line at the 50th percentile. The whiskers extend from the box to the upper and lower adjacent values, and their
lengths are 1.5 times the interquartile range (i.e., the range from the 25th to 75th percentiles).

In Figure 5, we observe that the median values vary clearly by industry. Thus, the heterogeneity of individual effects is
partly attributed to industry differences. However, the individual effects are still widely distributed within industries
for many categories. Regarding the distribution of individual effects for part-time worker ratios across all industries,
the 25th percentile is -0.076, and the 75th percentile is 0.128. Compared to these values, the interquartile ranges do
not contract drastically in most industries. The same conclusions can be applied to the distribution in the dispatched
worker case shown in Figure 6. The 25th percentile is -0.019, and the 75th percentile is 0.026 in the whole-industry
distribution of individual effects for dispatched worker ratios. These results do not change if we use the original BSBSA
classification of minor industries, although the number of industry categories increases to about 160 in our sample.

Then, we regress the estimated individual effects on industry dummies. When we use the SNA classification dummies,
the adjusted R? is 0.098 for the part-time worker ratio. It increases to 0.390 if the BSBSA detailed classification dummies
are used. Therefore, we can roughly say that industry differences ex-plain 40 percent of the firm-level heterogeneity
in part-time employment. However, we require a strictly segmented industry differentiation to explain a certain part
of the dispersion. This fact suggests that we should search for other sources of the heterogeneity behind the industry
segmentation. Put differently, the pur-pose of searching for the sources of the non-regular use heterogeneity is to find
a restricted number of factors that determine it. In this sense, a highly detailed industrial classification does not reveal
richer information than the individual effect does. On the other hand, the coefficients of determination are 0.045 and
0.089 when we use the SNA and the BSBSA industry classifications, respectively, for dispatched workers. Even within
strictly segmented industry groups, individual effects vary widely.

This result means that a large part of individual effects cannot be explained by major or intermediate industry
differences, especially for the dispatched worker ratio, and suggests that the sources of heterogeneity in non-regular
employment among firms consist of so many factors that they cannot be described by several observable factors, such
as the explanatory variables considered in our study.

agriculiure, forestry &fisheries I
mining I E—
food —_—] I } |
textile mill products T+
pulp. paper&paper products | I — |
chemical&allied products b T 1 |
petroleumé&coal products I
ceramic, stone&clay products s N N |
primary metals F I — |
fabricated metal products oy E— — |
general machinary T +—
electrical machinery eguipment&s —_1 7 1 i
transportation equipment F 1T 1 i
precision instruments&machinery e I |
miscellaneous manufacturing indu Y N ey |
construction —T 1+
electricity ,gas.heat supply&wate _T T}
wholesale&retail trade e e e I 1 i
finance &insurance H I H
transport&communications — i —
senvices _]T T

| [ I [ [ [ [ [ [ [ [ [ [ [ [ [ I [ I
-35.325 2151050 05 .1 .15 .2 .25.3 .35 .4 45 .5 55 6 65
individua effect
excludes outside values

FIGURE 5: PART-TIME WORKERS’ INDIVIDUAL EFFECT DISPERSION
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5. Conclusion

This study investigates the rapid growth in non-regular employment in the recent Japanese economy from the
perspective of firm-level demand for nonregular workers. The non-regular workers examined in this study are part-
time and dispatched workers, both of which are typical types of non-regular workers with shorter working hours and/
or short-term contract lengths. By using panel data from a government corporate survey, we demonstrate the following
findings.

First, the determinants of demand are quite different for part-time and dispatched workers. The determination of
dispatched worker use seems more consistent with the patterns of workers with low adjustment costs. However, we
can also explain the determination of part-time worker employment using another economic rationale. Dispatched
workers are used as flexibly adjustable workers to respond to temporary business cycle conditions. Part-time worker
employment seems more structurally determined based on the workers’ skills and costs.

Second, the aggregate growth in part-time worker employment is mostly explained by female labor market participation.
The new female labor supply mainly targets part-time jobs, probably reduces their market wages, and stimulates firms
to create part-time jobs. After the global financial crisis, dispatched worker employment stopped increasing and has
even decreased at both the aggregate and firm levels. The reason is also the growing female labor market participation.
The additional part-time jobs might be substitutes for dispatched worker jobs. Other factors affecting non-regular labor
demand at the firm level play no dominant role in the aggregate changes in non-regular employment.

Third, non-regular worker demand varies widely across firms. The determinant factors examined by our model cannot
be the source of this heterogeneity. We also find that industry characteristics play a limited role in explaining the
differences in individual demand.

Since part-time workers account for a large share of non-regular workers, a labor demand increase induced by female
labor participation is the main cause of the non-regular employment increase. Then, the reason for the female labor
force participation increase should be considered. Some studies addressing this question have already been conducted.
For example, Raymo and Fukuda (2016) show that one third of the increase in female labor force participation can
be explained by an increase in the population of unmarried women. Then, Raymo and Shibata (2017) argue that an
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increase in female non-regular employment does not affect the female marriage rate. These findings, together with our
second result, suggest the importance of the increased non-marriage rate as a cause of the high non-regular worker
ratio. In the macroeconomy, the demand and supply of non-regular workers are mutually dependent. Thus, research on
both the demand and supply side of non-regular labor and the integration of these two sides should be continued and
developed for a further understanding of the secular extension of the non-regular worker sector.

The source of highly heterogeneous firm demand for non-regular workers includes so various factors that it likely cannot
be described by several observable factors like the explanatory variables we consider. Although it is fair to say that a few
essential factors remain unconsidered by this study due to data unavailability, the dispersion left unexplained is so large
that it seems implausible that the heterogeneity could be illustrated with only a few additional factors. Nevertheless,
one possible factor is ICT improvement. Asano et al. (2013) show that firms’ ICT use increases their part-time worker
employment. Although we use the same dataset, we cannot incorporate this effect since the BSBSA terminated its
inquiry concerning ICT use in 2006. Thus, we cannot test the effect of ICT diffusion on non-regular employment by
using the BSBSA data. Further investigation into the relationship between ICT use and non-regular worker demand
using other data sources is necessary. Moreover, ICT progress might influence firm-level non-regular demand from the
outside though externality effects. Therefore, some aggregate indicators representing ICT improvement may be useful
to explain the trend in non-regular worker demand beyond the female labor supply increase. These issues remain for
future research.
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