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Abstract

This study examines the dual structure of wage formation in regular and non-
regular employment sectors in Japan. By using data from a series of surveys
conducted in the Tokyo metropolitan area during 2002–2014, two sectoral wage
functions and an employment status determination function are estimated simul-
taneously. The estimated results reveal several facts regarding the new era of the
Japanese dual labor market. While the wages of regular workers rise with years
of tenure and external experience, those of non-regular workers increase only with
the latter. The wage increases owing to experience are of a similar magnitude be-
tween employment statuses (except for female regular workers), and the firm-size
and educational-background premiums exist only in the regular employees’ wages.
The study also shows that the slopes of regular workers’ wage-tenure profiles have
been rather stable for more than 10 years since the early 2000s.
JEL Classification: J31, J42, J70, C34.
Keywords: dual labor market, wage profiles, non-regular workers, Japanese labor
market, switching regression model.

1 Introduction

The share of non-regular employees in Japan has been increasing since the 1990s and
exceeded 30% by around 2010. It is argued that this increase induces the dual structure
in the Japanese labor market and expands income inequality.1 Indeed, several studies
have indicated the persistence of a non-regular employment status, suggesting the po-
larization in the labor market2 Non-regular employees are considered to receive limited

∗This is the revised version of Works Discussion Paper No.10 (Recruit Works Institute) with the
same title. This work was supported by JSPS KAKENHI Grant Numbers 24243035, 24330074, and
16H03631, the Joint Usage/Research Program of the Institute of Economic Research, Kyoto University,
and JSPS Core-to-Core Program, A. Advanced Research Networks We thank Masahiro Abe, Daiji
Kawaguchi, and Soichi Ohta for their helpful comments.

†Kyoto University
‡Kyoto University and Osaka University
1Recently, researchers have started searching for the causes of the increase in the number of non-

regular workers. See Ariga and Okazawa (2011), Kalantzis et al. (2012), Asano et al. (2013), Kitagawa
(2014), and Miyamoto (2016).

2See Teruyama and Toda (2016).
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opportunities for long-term contracts and human capital accumulation. Consequently,
wages of such workers do not increase with tenure and remain at low levels compared to
those of regular workers, who benefit from the Japanese seniority-wage system. How-
ever, few empirical attempts have thus far been conducted to examine the differentials
of wage profiles between these two employment statuses based on micro data.3

Meanwhile, the collapse of the traditional Japanese employment system has been
demonstrated in relation to the changes in the seniority-wage system among regular
employees. Hamaaki et al. (2012) show that the age-wage profiles had been gradually
flattening during the 1990s and 2000s, among workers who continued to work for the
same employer since their graduation. Therefore, we focus on determining whether or
not the reduction in the slopes of wage profiles has been progressing in the 2010s.4

This study focuses on two empirical arguments: (i) the contrasting properties of
wage profiles between regular and non-regular workers, and (ii) the flattening of the
wage profiles of regular workers. To this aim, we simultaneously estimate the wage
functions of the regular and non-regular employment, and the allocation mechanism of
workers into these two employment statuses by using an endogenous switching regression
model.

An econometric test on the dual labor market hypothesis in Japan was pioneered
by Ishikawa and Dejima (1994). Adopting a switching regression approach by Dickens
and Lang (1985), they estimated the wage functions for the primary and secondary
sectors while determining the sector to which a worker belongs. They found different
characteristics among the wage functions in the primary and secondary sectors, and also
found involuntary rationing in the former. Apart from the examined period, neither the
notion of dual labor market nor the type of switching regression model used in this
study are the same as those of Ishikawa and Dejima (1994). In the Dickens-Lang or the
Ishikawa-Dejima model, the two sectors are not observable in advance. The sector to
which a worker belongs must be determined in the estimation process. In our model,
the classification of workers into the two sectors (whether a regular or non-regular
employee) is known. We find similarities and dissimilarities between our results and
theirs regarding the dual structure of wage profiles, and discuss these points in Section
5.

The remainder of this paper proceeds as follows. Section 2 presents the method used
to estimate the wage functions in the segmented labor markets. Subsequently, our data
source and the construction of variables are explained. Section 3 provides the estimated
results and Section 4 discusses them in comparison with some related studies. Section
5 concludes.

3An exception is Yanagida and Miyoshi (2006).
4See Rebick (2005) for the long-run transition of wage-age or wage-tenure profiles in Japan since the

1960s.
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2 Estimation of Wage Functions in Segmented Labor Mar-
kets

To estimate the wage functions in segmented labor markets, we employ the endogenous
switching regression model, which is described as follows. There are two types of wage
function according to the type of employment status (regular and non-regular). Let us
denote the wage function of regular (non-regular) employees with subscript 1 (subscript
2). The wage functions are represented by:

w1i = β⊤
1 Xi + u1i if Ii = 1, (1)

w2i = β⊤
2 Xi + u2i if Ii = 2, (2)

where wji is the log of wage rate, that is, the log of hourly wages, for worker i when
he or she works in a regular (non-regular) job if j = 1 (j = 2), Xi is the vector of
determinants for worker i’s wage rate, and uji is the disturbance when the employment
status is j. Ii is an index for the employment status and is determined by

Ii = 1
(
I∗i = δ⊤Xi + γ⊤Zi + ui > 0

)
(3)

where 1(·) denotes an indicator function with 1(s) = 1 if s is true and 1(s) = 2 otherwise.
Note that Ii is observable, while I∗i is not, and if Ii = 1 (Ii = 2), then worker i is in a
regular (non-regular) employment status voluntarily or involuntarily.

Let us refer to (3) as the switching equation. All the determinants of wage rates,
that is, Xi, are also included in the switching equation. This is based on the idea
that the expected present value of lifetime benefits from a regular job relative to that
of a non-regular job, is the function of the present wage differentials between the two
employment statuses, that is, w1i−w2i. In addition, the relative expected present value
of the lifetime costs of working in a regular job to that of a non-regular job, and the
involuntary factors that prohibit a worker from having a regular job, are assumed to
depend on the determinants of wage rates Xi and other variables Zi.

Disturbance in the switching equation, ui, is allowed to correlate with those in
the wage functions, u1i and u2i. Assuming that Xi and Zi are exogenous and the
disturbances ui, u1i, and u2i have a joint normal distribution with zero means, the
model can be estimated by the full-information maximum likelihood.

3 Data and Variables

3.1 Working Person Survey

We use the results of the Working Person Survey (WPS) carried out by the Recruit
Works Institute. It has been conducted biennially every September since 2000. The
purpose of the WPS is to reveal the status of working individuals and their attitude
toward employment. To this aim, the survey asks respondents about subjective recog-
nition and the objective attributes related to their present and past jobs. The key
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questions, for example, those regarding their position, age, and working hours, are kept
unchanged although various questions change across the survey years.

The data are gathered by an online survey via a dedicated website. The sample
size varies from about 6,000 to 17,000, and participants are chosen by random sampling
from each population segmented by gender, age, and employment area. Subjects are
re-sampled every survey year. Thus, the WPS does not have a panel structure.

The coverage of the WPS is as follows. First, the respondents must be aged be-
tween 18 and 59 years; students are excluded.5 Second, respondents must have worked
at least one day during the past week in the month before the survey. Third, respon-
dents must be “regular employees,” “contract or entrusted employees,” “temporary
workers,” “part-time workers,” “dispatched workers,” or “outsourced workers or free-
lancers”6 ; self-employed workers are excluded. Fourth, respondents must work in the
Tokyo metropolitan area.7

In this study, we adopt the survey results from 2002 through 2014, as some essential
variables used in the analysis can be constructed from respondents’ answers to the
questions only in these survey years.

3.2 Employment Status

As explained in Section 2, in this study, workers are divided into regular and non-regular
workers. In Japan, the so-called non-regular employment has several definitions. From
the viewpoint of different statistical surveys published by the Japanese government,
the definition of non-regular employment could be based on three criteria: contract
length, working hours, and title/description of the workplace.8 The definition available
throughout the survey years is based on the title/description. The respondents are asked
about the “type of employment” (i.e., title/description), which consists of “regular
employment” and six other categories as stated in Section 3.1.9 Depending on their
answers, we divide the respondents into regular and non-regular employees. Those
who choose alternatives other than “regular employment” are classified as non-regular
employees.

3.3 Wage Rates

The WPS asks questions on revenues, including taxes in the previous fiscal year, that
is, from April in the previous year to March in the survey year. Temporary and side

5Only the 2014 survey includes individuals aged from 60 to 69 years. We exclude respondents aged
above 59 years in this study.

6The description “freelancer” appears only in the 2014 survey.
7This area consists of the Tokyo, Kanagawa, Chiba, and Saitama prefectures. The surveys before

2004 include respondents who work in the other large city areas (Kansai and Tokai). The respondents
who work in areas other than the Tokyo metropolitan area, as included in these surveys, are excluded
in this study.

8Kambayashi (2013) summarizes different definitions of non-regular employees based on the repre-
sentative Japanese government statistical surveys.

9“Type of employment” is a direct translation of the Japanese term used in the survey question.
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revenues are excluded from the revenues. Regarding working hours, the survey enquires
about the average hours currently worked in a week. The hours worked include hours
of overtime work and exclude hours that involve commuting, mealtime, and breaks.
When a respondent works at more than two workplaces, he or she must report the
total hours worked across them. Based on the answers to these questions, we define
the wage rates, that is, hourly wages, by dividing the annual revenue by the annual
working hours, which is estimated at 365/7 times the average hours worked in a week.
Note that a period in which revenues are earned does not correspond to that in which
the working hours are estimated. In addition, these answers are personal statements
with no documentary evidence. Hence, we expect considerable estimation and reporting
errors in our wage rate data.

In estimating the model, we exclude individuals who report that the annual revenue
is zero. From the remaining sample, those with annual revenues under the first per-
centile and over the 99th percentile are dropped. Evidently, these sample treatments to
solve the data precision problem are limited. Nevertheless, the estimated wage profiles
reported in Section 4 reveal that the estimated parameters are stable over the years,
and their signs and sizes are plausible.

3.4 Explanatory Variables

The explanatory variables, Xi, in wage functions (1) and (2) are selected as follows.
Following the Mincer-type wage equations, we include years of tenure, years of external
experience, and their squares.10 The years of external experience are defined as the
number of years from the year a worker obtains the first job to the year of finding
the current job. Although the WPS is not a panel survey, it has many retrospective
questions. The questionnaire asks about the year when the respondent obtained the first
job after finishing school, and the age at which the respondent found the current job.11

Based on this information, the years of tenure and external experience are calculated.
Years of tenure and years of external experience represent the firm-specific and gen-

eral human capital, respectively.12 Workers in the primary sector have an opportunity
of human capital investments on the job, and their wages reflect the proper rewards to
them. This property of wage determination critically distinguishes the primary market.
If we cannot find such a property in one of the segmented labor markets, then the mar-
ket is interpreted as secondary. Another explanation is possible for the positive effect

10Kawaguchi (2011) examines an estimation of the Mincer-type wage equation using Japanese data.
11The WPS also reports the year when the respondent found the current job. There exist respondents

whose reported age and year of entering the current work place are inconsistent. As we expect that the
memory based on age is generally more accurate, we measure years of tenure as the number of years
from the age at which he or she found the current job to the age as of the survey.

12Both general as well as firm-specific human capital may be accumulated under the current employer.
Thus, a part of the wage increases with tenure may belong to the general human capital. Nevertheless,
we use the length of external experience instead of the total labor market experience, which include the
length of the current tenure, as years of tenure and years of total market experience are usually highly
correlated.
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of tenure on wages. That is, a seniority-wage system works as an incentive device in
the primary market, facing competitive wages in the secondary market. Note that this
incentive view could be consistent with the human capital view.

In addition, firm size is considered a determinant of wages. The WPS asks about the
total number of employees in the firm where the respondent is working. A respondent
chooses one of 13 firm-size categories, so we construct the firm-size dummy variables
by setting the size of five to nine employees as the base category. It is often stressed
that large-sized firms generally pay higher compensation than small-sized firms do, even
after the discrepancy of individual employees’ productivity is adjusted. The source of
the “firm-size premium” can be explained in several ways. For example, it may be
because a large firm has more efficient technology or economies of scale to raise each
employee’s productivity regardless of the worker’s innate ability.

Furthermore, the educational background is also considered. The WPS has seven
categories of educational backgrounds: junior high school, senior high school, vocational
school, junior college, technical college, college or university, and graduate school. We
construct six education dummies for which the junior high school graduate is the base
category. An academic career is regarded as a process of accumulating general human
capital. Higher or longer education might correspond to higher productivity, which is
converted into the wage rate. It may also function as a signal for a worker’s innate
ability. Another proxy for abilities is a respondent’s self-assessment of his or her record
in the final junior high school grade. A respondent chooses an answer from five ranked
alternatives: upper, upper-middle, middle, lower-middle, and lower. We then construct
four dummy variables for which the lower rank is the base.13

The differences by gender in the evaluation of tenure (firm-specific human capital)
and external experience (general human capital) are considered in the estimation. The
female dummy variable, and the cross-terms between the female dummy and years of
tenure or years of external experience are included. Thus, a constant wage gap and the
different slope of wage profile are allowed between genders.

Other variables, that is, Zi, added to the determinants of wages in the switching
equation (3), are the marital status dummy (which takes 1 if married and 0 otherwise),
the cross-term between the female dummy and the marital status dummy, and the
unemployment rate in the year of the respondent’s entry into the labor market. The
unemployment rate at entry is included to examine “cohort effects,” which is explained
in the next section.

4 Empirical Results

Table 1 shows the estimation results of equations (1), (2), and (3) for each survey year.
Let us start with wage-tenure profiles. Regarding regular workers’ wage functions,
shown in Panel (1), the estimated coefficients of years of tenure and their squares are
significant at the 1% level for all the years. Their signs suggest that wage-tenure profiles

13This question appears only in the 2012 and 2014 surveys.
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have positive and decreasing slopes. However, in non-regular workers’ wage functions,
shown in Panel (2), the estimated coefficients of years of tenure and their squares are
not significant even at the 10 % level in most years.14 Therefore, we can conclude that
the wages of non-regular workers do not increase with tenure length. This feature is in
sharp contrast to the case of regular workers.

Contrary to the wage-tenure profiles, the estimated wage-experience profiles show a
significantly positive and decreasing slope for both regular and non-regular workers in
most years.1516 The values of the estimated coefficients of these terms are stable among
the survey years and are close between the employment statuses. That is, external
experience (general human capital) is reflected in the wage increases equally among
both regular and non-regular workers. This result suggests that firms offer non-regular
jobs that require general skills, and that opportunities exist for non-regular workers to
accumulate such human capital.

The differences in the slopes of wage-tenure profiles between men and women cannot
be observed for regular and non-regular workers in most years. The estimated coeffi-
cients of the female dummy are also not significant in most cases. Therefore, we find
little evidence on wage disparities regarding tenure between the genders. As for regular
workers’ wage-experience profiles, female workers’ profiles lie below male workers’ pro-
files since the estimated coefficients of the cross-terms between the female dummy and
either external experience or its square are significantly negative in most years. This
feature is not found in non-regular workers’ wage-experience profiles.

We draw wage profiles in two dimensions: tenure and external experience. Figure 1
indicates the two wage profiles by using the estimates for male workers in each survey
year. (The profiles can also be applied to female workers except for the regular workers’
wage-experience profiles.) Wage profiles of regular employees have been quite stable
for over 10 years since the early 2000s. Tenure length raises wages more than external
experience does. If a worker continues to work under the same employer for 30 years, his
or her wage rate increases up to about 2.5 to 2.7 times as large as that at the beginning
(the log difference in the wage rates between 0 and 30 years’ tenure is around 0.9). If a
worker has a 30-year work experience in the labor market, his or her wage rate becomes
about 1.6 to 1.7 times as large as that at the beginning (the log difference in the wage
rates between 0 and 30 years’ tenure is around 0.5).17 For non-regular workers, Figure 1
shows that the wage-tenure profiles are unstable, although not statistically significant.
However, the wage-experience profiles are stable among years and the profiles almost

14An exception is the estimates of the wage function in 2010 where the coefficient of the tenure is
significantly negative, and that of its square is significantly positive, both at the 5% levels.

15In non-regular workers’ wage functions, the significance levels of the estimated coefficients of squared
external experience are around 10%.

16Exceptions are non-regular workers’ wage functions in 2010 and 2012. The estimated coefficients
of the years of external experience and their squares in the former are both insignificant. That of the
squared years of experience in the latter is insignificant with large p-values.

17For female regular workers, increases in wage rates owing to external experience are smaller than
those for male regular workers, as suggested by the estimated coefficients of cross-terms between the
female dummy and years of external experience or their squares.
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coincide with the regular workers’ wage-experience profiles.
Regarding the effects of the firm size and educational background, the regular and

non-regular wage functions also show sharp contrasts. These factors increase the wages
of regular workers only. Large-sized firms pay more wages than small- or medium-sized
firms do. Overall, the wage rates in firms with more than 299 employees are 10–30%
higher than those in firms with less than 20 employees. Workers with a university degree
or higher receive wage rates 30–50% higher than the junior high school graduates. In
addition, good junior high school records increase the wage rates. However, there is no
influence of such firm-size or educational factors in non-regular wages.

Let us turn to the switching equation (3), shown in Panel (3). The estimated
coefficients of tenure length are significant at the 1% level with positive signs, and
the estimated values are rather stable over the survey years. This result implies that a
worker with a long tenure has a high probability of being a regular employee, Pr(Ii = 1).
It might simply imply that the employment status is fixed at the beginning of the
current employment and that a regular worker changes jobs less frequently. However,
the estimated coefficients of the squares of the tenure length are negative and significant
at the 1% level. That is, the marginal effect of tenure on the probability is diminishing,
although the coefficients of square terms are not so large relative to those of tenure
length. This property may suggest that non-regular workers have chances of switching
to regular positions within the same firm during the early years of their employment,
and the chances diminish after a certain tenure length. In addition, this tendency might
be weakened for women as suggested by the estimated coefficients of the cross-term of
tenure and female dummy, which are negative in all survey years and significant at the
1% or 5% level in most years.

On the contrary, external experience tends to reduce the possibility of obtaining a
regular job. That is, either the estimated coefficient of years of external experience or
their squares show a significantly negative sign at the 5% level in most years. This
negative external-experience effect possibly reflects the disadvantage of increasing age,
which dominates the human capital effect.18 This effect may appear more strongly for
females, as the estimated coefficients of the cross-terms between the female dummy
and years of external experience are significantly negative at the 1% level. The pace
of increase in the negative effect of years of external experience along with age become
moderate for females, as indicated by the significant positive sign of the estimated
coefficients of their squares.19

18The current age is not included in the explanatory variables since years of tenure, external experi-
ence, and age are almost collinear.

19Related to these points, the estimated coefficients of female dummies are consistently positive across
the survey years, although the estimates are not always significant. However, note that the significantly
positive coefficient of that variable itself does not necessarily mean that women have a higher probability
of regular employment, as it represents only a constant wage gap between male and female workers. In
our formulation of the switching equation, the differences in I∗ in (3) between the genders should be
evaluated with the cross-terms with tenure, external experience, and their square terms as well as the
female-dummy term. To assess the difference between men’s and women’s probabilities of being regular
employees, we calculate the predicted explained variable I∗i in the switching equation (3) for various
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The effects of firm size on the regular-employment probability change their tenden-
cies after 2008. Until 2008, workers in large-sized firms generally have greater oppor-
tunities for regular employment. However, this tendency is observed to disappear after
2008. There is no clear relation between the possibilities of regular employment and firm
sizes, and in some cases, the possibilities of regular employment are lower in large-sized
firms. For example, the estimated coefficients of firm-size dummies for both the small-
est and largest categories show significantly negative signs at the 1% level in the 2012
or 2014 survey. An educational background affects the determination of employment
status throughout the survey years. It is more possible for workers with a university or
higher degree to work in a regular employment status.

The probability of regular employment increases for married male workers and re-
duces for married female workers. The reverse signs of marital status dummies seem
plausible in Japan since a sizable proportion of married women are homemakers, and are
not the primary providers of household income even when they work. The unemploy-
ment rates at the time of entry into the labor market show significant negative effects
in several years. That is, a worker can have a regular position more easily at present if
the labor market conditions during his or her time of graduation are better. This rep-
resents “cohort effects,” which means that the temporary business-cycle conditions at a
worker’s time of entry into the labor market have a long-lasting influence on his or her
lifetime working conditions, such as earnings and employment stability. This finding is
consistent with Teruyama and Toda’s (2017) results. They find the existence of cohort
effects by using the WPS of 2012 and 2014, although they conclude that cohort effects
are not so influential quantitatively.20

The bottom of Table 1 shows the estimated correlation coefficients between the dis-
turbances of the switching equation (ui) and each wage function (uji). The correlation
coefficients are denoted by ρj ; j = 1, 2, where the number 1 (2) corresponds to the wage
function of regular (non-regular) workers. The estimates of both ρ1 and ρ2 are negative
and the t-values show that they are significant at the 5% level in each survey year. If we
consider that the disturbances in the wage functions represent workers’ abilities, then
the negative correlations might be interpreted as that a worker who has the ability to
earn more wages in both regular and non-regular jobs is more likely to take up the lat-
ter, ceteris paribus. However, it seems implausible to consider that a more able worker

combinations of years of tenure and external experience with the corresponding estimated coefficients
(including the female-dummy coefficient) omitting other variables’ effects. As a result, we find that the
probability of regular work for men dominates that for women in most of the realistic combinations of
years of tenure and external experience. (Here, “realistic” means that the tenure length is not so long
for non-regular workers.)

20We cannot determine the reason for the significant and positive estimated coefficient of the unem-
ployment rate at entry in the 2010 survey. As we have seen, the estimation results for the 2010 survey
show several different characteristics from those in other survey years, and are overall contrary to the
intuition. The results for 2010 might reflect the “unusual” adjustment process of non-regular employ-
ment in response to the global financial crisis, although we cannot point out a concrete reason for the
difference in each estimate by simply relating to the unusual employment adjustment. See Hijzen et al.
(2015) for the employment adjustments in Japan during the global financial crisis.
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selects a low-paying job more often either voluntarily or involuntarily. Therefore, we
should consider another possibility. One is that the disturbances in the wage functions
might reflect the unobserved characteristics of a subdivided labor market (such as area,
occupation, or industry type) to which a worker belongs. If the non-regular labor market
is more competitive than the regular labor market since the latter is rationed, workers in
the former will be more sensitive to the wage levels. Consequently, a subdivided market
that pays more wages to its workers for reasons, such as higher productivity or greater
demand, could expand the opportunities for non-regular jobs whose wage levels exceed
the individuals’ reservation levels, and attract more workers. For the workers belonging
to such a market, the probability of working in non-regular jobs will be higher.

5 Discussion

This section compares our results with previous related studies. Ishikawa and Dejima’s
(1994) work is closely related to our study. They estimate the wage functions in seg-
mented labor markets in the 1980s. They use micro data from the Basic Survey on
Wage Structure (BSWS) conducted by the Ministry of Health, Labour and Welfare in
1980 and 1990. Before the 1990s, the share of non-regular workers was small and the
dualism in the Japanese labor market was mainly attributed to differences in firm size.
That is, large-sized firms formed the primary market and small-sized firms formed the
secondary market. However, Ishikawa and Dejima do not regard firm size as the only
factor for market segmentation. They do not specify in advance a factor causing the
market duality. Instead, following Dickens and Lang (1985), they adopt a switching re-
gression model that defines the sectors in the estimation process. Their results confirm
the coexistence of different types of wage functions. Educational background, age, and
firm size are identified as major factors for dividing workers into different sectors.

A switching regression model adopted in our study specifies the ex-ante factor to
classify workers. This is because we consider that employment status is evidently the
most critical factor to polarize the current Japanese labor market, where the share
of non-regular employees is increasing markedly. That is, we are interested in the
dual structure formed by expanding the non-regular status of employment, a labor
market situation distinct from that before the 1990s.21 Nevertheless, the estimated
wage functions in our study reveal some similarities to those by Ishikawa and Dejima.
First, we find the existence of distinct wage functions between the two sectors. Second,
wage-tenure profiles have steeper slopes than wage-experience profiles in the primary
sector do (regular employment sector in our study). Third, the so-called “firm-size
premium” and “educational-background premium” are found in the wage functions of
the primary sector. That is, the properties of the primary-sector wage functions are
similar between these two studies despite the divergences in the estimation periods and
data sources.

21Indeed, part-time workers are dropped from the sample in Ishikawa and Dejima’s (1994) estimation,
and they report that there is no large difference in their results by this treatment.
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Conversely, our results display contrasting properties to Ishikawa-Dejima’s regarding
the secondary-sector wage functions. In Ishikawa-Dejima’s secondary-sector wage func-
tion, positive slopes of both the wage-tenure and wage-experience profiles are observed,
although these slopes are much flatter than those in the primary-sector wage function.
However, in our estimation, no stable relation is found between the wage rate and tenure
for non-regular workers, although we find positive slopes of wage-experience profiles in
the non-regular wage functions, as did Ishikawa and Dejima. A contrasting finding in
our results is that the slopes of non-regular workers’ wage-experience profiles are close
to those of (male) regular workers’ wage-experience profiles. Furthermore, we could not
find clear evidence on both the firm-size and the educational-background premiums in
non-regular wages, in contrast to Ishikawa-Dejima’s finding of these premiums in the
secondary sector (with smaller values than those in the primary sector).

The above comparison reveals the possibility of transfiguration of the dual structure
after the 1990s along with the marked expansion of the non-regular employment sector.
Based on their findings that the wage rate in the secondary sector increases moderately
both with tenure and experience, Ishikawa and Dejima (1994) demonstrate that the
secondary sector they detect may correspond to a set of the lower-tier of primary sector
and the proper secondary sector in the sense of Piore.22 However, the modern secondary
sector found in our study is closer to the more traditional notion of the dual labor
market. To explain the different characteristics of the duality between the periods
examined by Ishikawa and Dejima and by us, it seems plausible to consider that the
segmented labor market comprises more than two sectors, and that the relative sizes of
the sectors are changing by reacting to the economic circumstances. In such a situation,
the characteristics of two major sectors are detected if the exact two sectors are assumed
in a switching regression model. For further investigation, it might be useful to extend
the switching regression model to allow more than two sectors, as Ishikawa and Dejima
suggest.23

Regarding the differentials between the genders, Ishikawa and Dejima (1994) find
that female workers’ tenure and external experience are less valued in wage determi-
nation. However, we find no such evidence except for regular workers’ wage-external
profiles. Rather, in our estimation, female workers have disadvantages in the possibility
of obtaining regular jobs, which worsens with tenure and external experience.

Another related study is by Yanagida and Miyoshi (2006). They estimate the wage
functions of regular and non-regular employees separately by using micro data from
a panel survey conducted by Keio University (Keio Household Panel Survey). Their

22For the lower-tier primary sector, see, for example, Piore (1975).
23Genda (2008) finds a positive relation between annual revenue and tenure length among non-regular

workers even in the 2000s by using data from an originally conducted web survey in 2008, and also from
the Employment Status Survey (Statistics Bureau, Ministry of Internal Affairs and Communications)
in 2002. The above discussion suggests that the discrepancy in his finding as compared to ours might
arise from the difference in the composition of the types of non-regular workers in the samples. That
is, the properties of the wage function might differ among the types of non-regular workers, such as
part-time, dispatched, temporary workers, and so on.
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estimation period is the mid-2000s (i.e., 2004 and 2005). They show that the wage
rates of non-regular workers do not reflect the tenure and the (total) labor market
experience, and that the wage rates of regular workers grow with tenure and regular
employment experience. Their results on the wage-tenure profiles are similar to ours.
Their interesting findings pertain to the effects of past experiences, which this study
does not examine. They report that only experience in regular work increases the
wages of regular workers. This suggests the lack of opportunity of general human
capital accumulation in non-regular jobs. Note that this implication contradicts our
results, which observe a significant positive evaluation of external experience in non-
regular workers’ wages. On the contrary, Genda (2008) finds that past work experiences
in non-regular and regular jobs have significant positive effects on the annual income
of non-regular workers. His finding seems consistent with ours. To summarize, the
effects of past work experiences on non-regular (secondary-sector) wages have been
differently defined and estimated in the literature. Thus, it is fair to say that we have
not yet obtained conclusive evidence on the influence of past experiences on the wage
determination of non-regular workers.

Next, let us consider the transition of the slope of wage profiles in the regular
(or primary) sector. Hamaaki et al. (2012) estimate age-wage profiles of “lifetime”
employees. These are the workers hired immediately upon graduation and have been
working for the same employer ever since. Thus, the implication of ages on wages for
lifetime employees corresponds to that of tenure. They use micro data from the BSWS,
which is the same data source used by Ishikawa and Dejima, for the period from 1989
to 2008. They show a clear result that a flattening of the profile (especially in later
career stages) gradually progresses in the 1990s. On the other hand, we do not find
the evidence for the continuation of the flattening of wage-tenure profiles between the
2000s and the former half of the 2010s. More precisely, Figure 1 shows that wage-tenure
profiles in 2002 and 2004 might be slightly steeper than those after 2006. However, the
gaps among the slopes of wage-tenure profiles from 2006 to 2014 are rather small. This
comparison suggests that the flattening of wage-tenure profiles had progressed until the
middle of the 2000s, and then stabilized.2425

24The estimated coefficient of tenure (the square of tenure) in the primary-sector wage equation in the
1980s by Ishikawa and Dejima (1994) is 0.0768 (-0.000698). Our corresponding estimates for the regular
employment sector from 2002 to 2014 are between 0.0401 and 0.05402 (-0.000667 and -0.000368). This
comparison supports the assertion that a flattening of the wage-tenure profiles of regular workers was
progressing in the 1990s although the data sources and methods are different between these studies.

25Yamada and Kawaguchi (2015) estimate male full-time workers’ wage-tenure profile by quantiles
in some years between the 1990s to the 2000s by using the BSWS. The tendency to decrease found
in their estimated slopes of wage-tenure profiles is not as evident as that in Hamaaki et al. (2012).
Interestingly, they show that wage-experience profiles had been clearly flattened, which we do not find
in our estimation. To discuss the reason for the difference is beyond the scope of this study.
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6 Concluding Remarks

In this study, we examine the existence of the dual structure of wage formation in the
current labor market in Japan regarding regular and non-regular employment status
as a determinant of the sector. By using data from a series of surveys conducted in
the Tokyo metropolitan area during 2002–2014, we estimate an endogenous switching
regression model where two sectoral wage functions and a sector switching equation are
estimated simultaneously. In particular, we focus on the patterns of wage-tenure and
wage-experience profiles between employment statuses across years.

The results are close to the dual labor market view. Several properties of wage
determination in the dual structure are revealed. The regular workers’ wages increase
with years of tenure and external experience and the former shows larger effects. In
contrast, non-regular workers’ wages increase only with external experience. The size
of wage increase due to experience for non-regular workers is found to be almost similar
to that for male regular workers. Moreover, the slopes of regular workers’ wage-tenure
profiles are stable over more than 10 years since the early 2000s. In addition, the
firm-size and the educational-background premiums exist only in the wages of regular
employees.

The length of the tenure, firm size, and educational level are the determinants
of employment status. Among them, the effects of firm size have recently changed
their pattern and do not show a monotonic relation with the probability of regular
employment. There is little difference in the effects of tenure on the wages between
male and female workers. Rather, wage differentials between the genders arise from the
differences in the probability of obtaining a regular job, where weaker effects of tenure
and external experience on the probability are found for female workers.

An essential property of the dual labor market is the rationing of primary jobs.
This property implies that labor mobility between the primary and secondary sectors is
involuntarily inactive. Following Dickens and Lang (1985), Ishikawa and Dejima (1994)
examined the rationing of the primary jobs by testing coefficient restrictions induced
by the voluntary choice condition in the model and obtained evidence in support of
rationing. Our study does not pursue that direction, since the test seems to depend on
restrictive assumptions on the structure of individual workers’ decision making. Instead,
we examine the persistency of employment status by controlling for individual attributes
and preferences in a companion paper, where we find the evidence for the involuntary
nature of non-regular employment (see Teruyama and Toda, 2017).

Finally, some issues remain for future research. Note that there is a long history of
debates on the possibility of endogeneity of tenure length in the wage equations.26 In ad-
dition, the form of switching equation depends on the idea of static decision making on

26See, for example, Abraham and Faber (1987), Altonji and Shakotko (1987), Topel (1991), and
Buchinsky et al. (2010). See also Toda (2008) for wage profiles in Japan. In the literature, endogeneity
is considered to be caused by unobservable individual workers’ abilities or quality of job match. However,
our results suggest the necessity to consider the heterogeneity in the demand side of labor, as mentioned
in Section 4.
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the employment status and may be inadequate to capture a realistic dynamic decision.
A critical difference between our switching equation and that induced by the individual
dynamic maximization is the existence of the state dependence, that is, the previous pe-
riod’s employment status in explanatory variables, which again increases the possibility
of an endogeneity problem. Extending the model by accounting for a dynamic structure
of forward-looking decision making and individual heterogeneity, and estimating it by
using a panel data is a promising direction for future research.27 Finally, the sample of
respondents in the WPS is restricted to workers in the Tokyo metropolitan area, which
might introduce bias into the results. It would be desirable to extend this study to use
a sample that covers all areas in Japan.

27Buchinsky et al. (2010) and Fernández-Kranz et al. (2015) are examples of this line of research.
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Figure 1: Wage-Tenure and Wage-Experience Profiles of Male Regular and Non-regular
Workers
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Figure 1 (continued)
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