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Abstract

Are Japanese youth ready for the structural reforms proposed as a supply-side policy of
Abenomics? To answer this question, we assess how well Japanese youth have coped
with the labor market's long-term structural changes, induced primarily by deepening
interdependence with emerging economies and rapid technological progress over the
last three decades. We feature the role of educational upgrading on the labor-market
outcomes of youth between the ages of 25 and 29, using six waves of micro data from
the Employment Status Survey spanning from 1982 to 2007. The analysis demonstrates
that the secular demand growth for skilled labor has been met by the educational
upgrading of youth through the expansion of tertiary education, including education in
vocational schools. The educational upgrading of Japanese youth has helped keep the
youth employment rate relatively high compared with that of other developed countries,

even in the long-term economic malaise.
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Abstract

Are Japanese youth ready for the structural reforms proposed as a supply-side policy of
Abenomics? To answer this question, we assess how well Japanese youth have coped with
the labor market’s long-term structural changes, induced primarily by deepening interdepen-
dence with emerging economies and rapid technological progress over the last three decades.
We feature the role of educational upgrading on the labor-market outcomes of youth between
the ages of 25 and 29, using six waves of micro data from the Employment Status Survey
spanning from 1982 to 2007. The analysis demonstrates that the secular demand growth for
skilled labor has been met by the educational upgrading of youth through the expansion of
tertiary education, including education in vocational schools. The educational upgrading of
Japanese youth has helped keep the youth employment rate relatively high compared with

that of other developed countries, even in the long-term economic malaise.
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1 Introduction

Are Japanese youth ready for the challenges posed by restructuring of industries, deepening
international dependence of economic activities, or rapid technological progress? Answering
this question provides a fundamental perspective on the success of so-called “Abenomics”
led by Prime-minister Shizo Abe. Despite the apparent success of the economic policies
since he took office in December 2012, harsh critics continue to be skeptical about the
success of his policy package. Even his opponents reluctantly agree that his demand-side
policies, including unprecedented expansionary monetary policy by the Bank of Japan and
the increase of fiscal spending might have filled the demand shortage and put the Japanese
economy back on the right track. They are still skeptical, however, about whether supply-
side reforms, such as lowering tariffs in specific industries, deregulating product markets,
and reforming the labor market, could be effectively implemented. The success of these
proposed supply-side reforms critically hinges on the ability of Japanese workers to adapt
to the new economic environment. Meanwhile, Prime Minister Abe emphasizes the impor-
tance of preparing youth for the rapid progress of the global interdependence of economic
activities and providing women career opportunities to accommodate future labor shortages
because of the rapidly aging population (New Growth Strategy: The Formulation of “Japan
Revitalisation Strategy-Japan is Back-" June 21, 2013). Hence the purpose of this study
is to examine how well Japanese youth have accommodated environmental changes and to
identify the obstacles, if any, in adapting to the new economic environment.

Looking back over the past three decades of the Japanese youth labor market, its per-
formance in recent years has been less than stellar. Many studies point to a significant
deterioration of youth labor-market outcomes, particularly in terms of the employment rate
(e.g. Genda (2006) and Mitani (2008)). We do not intend to challenge the view established
in previous studies that youth labor-market conditions have worsened significantly over the
last two decades in the period of long-term economic malaise. We instead attempt to explain

the fact, which is much less frequently pointed out, that the employment rate of Japanese



male youth between the ages of 25 and 29 continues to be the highest among major devel-
oped countries and that the female youth employment rate has become one of the highest
from being among the lowest over the last three decades. In this paper, we demonstrate
that educational upgrading, particularly the increase in the advancement rate to tertiary
education, plays a significant role in keeping the relatively high employment rate among

Japanese youth.

2 Japanese youth’s employment rate in the interna-
tional context

Japan’s extremely low unemployment jumped after the two oil crises in 1974 and 1979 and
decreased in the late 1980s when the economy boomed. It then increased steadily after
the bubble burst in 1991, as illustrated in Figure 1. The source of the high and persistent
unemployment rate has been the subject of intensive research. A number of attempts have
been made to identify the causes of the high and persistent unemployment regime. These ex-
planations include labor-market segmentation (Abe and Ohta, 2001), worker flows (Kuroda,
2003, Ling and Miyamoto, 2012), cyclical behavior (Miyamoto, 2010), and regional patterns
of low-skilled labor (Abe and Tamada, 2010). Among plausible causes, Genda (2007)’s in-
fluential book points out that lack of demand after the burst of the economic bubble in 1991
and the financial crisis in 1997 significantly shrank the port of entry to permanent jobs. The
book first points out that youth in particular suffered from the rapid shrinkage of new job
openings in response to adverse economic conditions; firms depend heavily on the adjust-
ment of new recruits, because firing middle-aged workers is costly in terms of potential legal
litigation and loss of reputation. The youth unemployment rate indeed has increased signif-
icantly in the last few decades. Figure 2 shows the unemployment rate for young workers
(2529 years old). The level depicted in Figure 2 in comparison to that in Figure 1 shows

the seriousness of the youth labor market. The youth unemployment rate increased quite



Figure 1: Japan’s Unemployment Rate, 1968-2012 (Source: OECD)
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rapidly, because youth labor demand is sensitive to macroeconomic conditions. There is
a broad consensus among labor economists that there was a deterioration of the Japanese
youth labor market during the long-term economic malaise. Kambayashi and Kato (2013),
who generally challenge the popular belief that the employment quality has deteriorated in
the long-term stagnation, empirically confirm the view that youth labor-market conditions
have deteriorated, claiming, “[F|or one particular group of Japanese workers-youth, we find
compelling evidence in support of the popular narrative.”

While the situation looks bleak in inter-temporal comparison, international comparison
provides a different perspective. Figure 3 shows the youth unemployment rate for 7 Or-
ganisation for Economic Co-operation and Development (OECD) countries. Japan’s youth
unemployment rate was exceptionally low until the mid-1990s. Despite the steady increase
from the 1990s until the early 2000s, Japan’s youth unemployment can still be considered as

the lowest among the 7 countries, partly because of the Japanese unemployment rate’s insen-



Figure 2: Japan’s Unemployment Rate, Age 25-29, 19842012 (Source: OECD)
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sitivity to the financial shock in 2008. International comparisons among the OECD countries
from the 1960s to the 1990s were conducted by Nickell, Nunziata, and Ochel (2005). They
point out that much of the variation (about 55%) among the OECD countries can be ex-
plained by changes in labor-market institutions, and the remainder was due to the deep
recession. Remember that Japan experienced the great recession in the 1990s and the 2000s.
If the recession can explain the remaining 45%, Japan’s unemployment should have been
much higher than what we have observed. Thus one of the main objectives of this paper
is to investigate factors that contributed to maintaining the low unemployment rate despite
the great recession.

To understand what causes the unemployment-rate movement, we pay attention to non-
employment rather than unemployment itself, because the inflow and outflow from unem-
ployed to not-in-the-labor-force can play an important role in explaining the unemployment

movements, as discussed by Kuroda (2003). Figure 4 shows the employment to population



Figure 3: Unemployment Rate, Age 25-29, 1984-2012 (Source: OECD)
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ratio for young men for the same OECD countries as those in Figure 3. The movement of
Japan’s employment-to-population ratio is closely related to that of the unemployment rate.
We observe a very high employment-to-population ratio until the mid-1990s. It steadily
declined from 93 % to around 87% until 2002 and then stayed there for until 2007, when
it dropped to 85% in 2007. Figure 5 shows the employment to population ratio for young
women for the same OECD countries. Figure 5 exhibits a totally different trend. We ob-
serve an almost monotonic increase in Japan’s employment-to-population ratio for the entire
period, starting from around 50% and climbing over 70%. The increase can be broken into
three periods, after 1986 until 1997, 1998 until 2007, and then after 2007. The growth
rates of employment are always positive but gradually reduce. Figures 4 and 5 show that
it is important to study non-employment for men and women separately, and we proceed
accordingly.

Next, we provide an overview of the educational attainment of the young population (25—



Figure 4: Employment to Population Ratio for Men, Age 25-29, 1984-2012 (Source: OECD)
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Figure 5: Employment to Population Ratio for Women, Age 25-29, 1984-2012 (Source: OECD)
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Figure 6: Proportion of Those Completing Tertiary Education for Men, Age 25-29, 1980-2010
(Source: Barro and Lee, 2013)
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29 years old) for seven countries considered in Figures 4 and 5. Figures 6 and 7 show the
proportion of the population (25-29 years old) who completed tertiary education for men and
women, respectively, based on the data by Barro and Lee (2013). Tertiary education, defined
by the UNESCO International Standard Classification of Education (ISCED), includes junior
colleges, colleges, and universities. In general, junior colleges include two-year vocational
schools, which correspond to “Senshugakko koutou katei” in the case of Japan.!

For males, the proportion of the young population who completed tertiary education is
high in Japan and the United States relative to the other five countries, as indicated in Figure
6, corresponding to the high employment rates in these two countries, as reported in Figure
4. The relationship between the high educational attainment and the high employment rate

is less clear for the United Kingdom, however. It is also interesting to note that the decline

ITypically, tertiary education includes programmes at the ISCED level 5 and above. The
ISCED mapping for each country can be found at the UNESCO Institute for Statistics.
http://www.uis.unesco.org/Education/ISCEDMappings/Pages/default.aspx.



Figure 7: Proportion of Those Completing Tertiary Education for Women, Age 25-29, 1980-2010
(Source: Barro and Lee, 2013)
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in the proportion of educational attainment for France, Spain, and Italy mirror those of the
employment rates. While the evidence is not definitive, the two figures suggest a positive
correlation between educational attainment and employment rate among youth.

The relationship between educational attainment and employment rate is more pro-
nounced for females than for males. Figure 7 shows the proportion who completed ter-
tiary education among the female youth population between the ages of 25 and 29. As
observed for the proportion for males, a significant part of the movements of educational
attainment is paralleled by movements of the employment rate. It is striking that the pro-
portion of Japanese females who completed tertiary education increased monotonically from
below 10% in the 1980 to above 50% in 2010, and, during the same period, the employment
rate increased monotonically from 50% to 70%. Since the relationship between educational
attainment and employment rate is only suggestive by international comparison, in the fol-

lowing, we will take a closer look at the role of educational attainment for employment in



Figure 8: Composition of Age 25-29 as a Percentage of All Ages for Men, 1984-2012 (Source:
OECD)
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Japan.

Before proceeding to the detailed analysis based on Japanese data, we examine a plau-
sible hypothesis that the decreasing size of youth population in Japan explains the high
employment to population ratio. The size of population between the ages of 25 and 29 de-
creased from about 10 million around 2000 to about 7.2 million in 2012. This rapid youth
population shrinkage may have helped youth find jobs and keep their employment to popu-
lation ratio high, because a larger cohort size generally crowds youth out of the labor market
(Korenman and Neumark (2000)). To assess this possibility, Figures 8 and 9 draw the youth
compositions as percentages of all ages. Figures indicate that the composition of youth aged
25-29 in Japan indeed sharply plummeted after 2001.

Two facts, however, show that there exists an important mechanism to be explained over
the hypothesis that the population shrinkage explains high employment to population ratio

in Japan. First, the composition of youth had rapidly increased from 1993 to 2000 when



Figure 9: Composition of Age 25-29 as a Percentage of All Ages for Women, 1984-2012 (Source:
OECD)
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the employment-to-population ratio had remained high among males and had increased
among females. Second, Japan is not alone in experiencing a youth population shrinkage.
The relative population trajectories of Italy after 2000 are close to those of Japan, but the
fractions of youth with tertiary degrees did not increase, unlike Japan (Figures 6 and 7)
and their employment population ratios kept low (Figures 4 and 5). The experience of Italy
suggests that shrinkage of the youth population alone, not accompanied by their educational

upgrading, may not necessarily contribute to a high employment-to-population ratio.

3 Data

We use the Employment Status Survey (ESS), which is a household survey conducted every
five years based on the two-step stratified sampling method; the first step randomly selects
about 32,000 census tracks from 8 strata, and the second step randomly samples 440,000
dwelling units. The survey asks respondents to report the employment status and the edu-
cational background, along with demographic information, of each household member aged
15 or older. We construct the analysis sample by extracting the sex, age, educational back-
ground, and employment status of each household member from the micro data for the years
between 1982 and 2007. We restrict our analysis sample to those between the ages of 25 and
29 with valid demographic variables and education/employment status. The sample size of
each year ranges from 53,000 in 2007 to 78,000 in 1997, which reflects the small population
of the cohort born around 1980 and the large population of the cohort born around 1970.2

The ESS records each household member’s educational background in four categories until
2002; 1: junior high school (9 years of education), 2: high school (12 years of education),
3: junior college, technical college, and vocational school (13-15 years of education), and 4:
university or more (16+ years of education).

The first category includes junior high school. Completing 3 years of junior high school,

after completing 6 years of primary school, has been compulsory since 1947. Therefore,

2The large cohort population born around 1970 consists of the children of the baby boom generation.
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every individual in our analysis sample completed junior high school. Of those who have
only junior high school education, about one half are likely to be high-school drop outs.?

The second category, high schools, typically admit junior-high-school graduates based
on academic performance on the entrance examination and require three years to complete.
The curriculum is either general or vocational, and the majority of students attend general
high schools.*

The next two categories are classified into tertiary education based on the UNESCO
standard. The third category, junior college, technical college, and vocational school, nests
a whole variety of educational institutions. Junior colleges typically admit high-school grad-
uates to a 2-year curriculum on liberal arts, which is traditionally designed for women. The
number of students attending junior colleges has been declining, and the number of women
attending 4-year colleges/universities is increasing. Technical colleges admit junior-high-
school graduates to a 5-year curriculum, which typically focuses on engineering subjects.
Technical colleges expanded rapidly during the 1960s to accommodate the growing demand
for engineers, because of rapid industrialization. Vocational schools are nontraditional ed-
ucational institutions that admit high-school graduates with a few exceptions, offering 1 to
3 years of a curriculum on practical subjects, such as nursing, architecture, and computer
engineering, among others.

The fourth category includes universities and graduate schools. Universities admit high-

> Each school is divided by academic dis-

school graduates and offer a 4-year curriculum.
cipline, such as law, economics, literature, natural science, engineering, and medical de-

partments. Fach department admits students based on their performance on the entrance

3 According to Basic Survey of Schools by Ministry of Education, Culture, Sports, Science and Technology,
as of 2011, 98 percent of junior-high-school graduates proceed to high school, but about 2 percent of them
drop out from high school.

4According to the Basic Survey of Schools conducted by the Ministry of Education, Culture, Sports,
Science and Technology, as of 2010, 72 percent of high-school students attend the general course, 8 percent
attend a manufacturing course, 7 percent attend a commercial course, 5 percent attend a comprehensive
course that offers a mixture of general and vocational courses, and 3 percent attend an agricultural course.
The remaining minority attend such courses as homemaking, social work, nursery, fishery, informatics, and
miscellaneous courses.

5There is a 6-year curriculum for medicine, dentistry, veterinary medicine, and pharmacy.
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examination. Graduate schools admit 4-year university graduates and consists of a 2-year
master’s course and a subsequent 3-year doctoral course.

The Ministry of Education of the Japanese government regulates the curriculum up
to high school; primary, junior high, and high schools have to choose textbooks among
the books approved by the Ministry. While the Ministry does not regulate the university
curriculum in detail, founding a university or expanding student capacity must be approved
by the Ministry. The screening process had been strict until the criteria were loosened in
1992. Vocational schools are a unique exception from the strict governmental regulations, as
represented by the fact that Article 1 of the School Education Act does not define vocational
schools as being among the schools treated by the Act. Meanwhile, Article 130 of the Act
requires that the founding of a school must be approval by the prefectural governor; the
establishment or the capacity expansion need not be approved by the central government,
as in the case for the other tertiary educational institutions.

The 2007 survey significantly expands the questionnaire on educational background. The
third category used until 2002 is divided into two distinct categories: junior and technical
college and vocational school. The fourth category used until 2002 is divided into two:
university and graduate school. We will later closely examine this specific survey year to

shed light on the function of tertiary educational institutions in detail.

4 Educational upgrading and the employment rate of
Japanese youth

This section demonstrates that upgrading the educational background of Japanese youth
contributed to keeping their employment rate high relative to a counterfactual scenario; the
educational upgrading of male youth mitigated the employment-rate decline and that of
female youth promoted the employment-rate increase.

To assess the role of educational upgrading in mitigating the deterioration of the em-

13



Figure 10: Employment rate of males age 25-29, 1982-2007
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ployment rate of young adult males, we first decompose the changes of the employment rate
of males between the ages of 25 and 29 by educational background, and the results are pre-
sented in Figure 10. The figure shows that the employment rates of all education groups fell
in the last two-and-a-half decades. The deterioration was most pronounced among junior-
high-school graduates: The employment rate dropped significantly, from 93% in 1982 to 80%
in 2007. Figure 11 shows the educational composition for young adult males from 1982 to
2007. The drop was least significant among university graduates, whose employment rate
was 98% in 1982 and 94% in 2007. The more significant drop of employment rate among
less-educated youth is striking, given the fact that the fraction of the less educated among
the whole youth population has significantly declined, as reported in Figure 11, and this re-
flects the demand shrinkage for them, so that their offered wage went under their reservation
wages. While one may argue that the increase of the reservation wage explains the fall of

the employment rate among the less educated, Genda (2007) reports that the income effect,
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Figure 11: Educational composition of males, age 25-29, 1982-2007
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which is a major source of increasing reservation wage, attenuated throughout the 1990s.
Moreover, Abe and Tamada (2010) report that the extensive margin of wage elasticity among
junior-high-school-graduate males is about 0.15, which is reasonably high.

While the employment rate of less-educated young males decreased between 1982 and
2007, the educational background of youth between 25 and 29 was upgraded. Figure 11
shows that the fraction of junior-high-school graduates decreased from 14 % to 7% between
1982 and 1987 and stayed around 7% after that time. The fraction of high-school-graduates
hovered around 47% between 1982 and 1992 and significantly dropped to 35% in 2007. The
sharp increase of junior/tech college or vocational school graduates largely compensated for
the decline of high-school graduates. The fraction of this category increased monotonically
from 6% in 1982 to 18% in 2007. The fraction of university graduates stayed around 35%
until 2002 and surged up to 41% in 2007.

The stagnated fraction of college graduates may need some explanation. As explained

15



in the previous section, the foundation as well as the expanding capacity of universities
were heavily restricted until 1992, while the population size of 18 year olds peaked in 1990,
because of the second set of baby boomers. The combination of limited capacity and growing
cohort size depressed the fraction of college graduates among youth between the ages of 25
and 29 until early 2002. The deregulation and shrinking cohort size loosened the capacity
constraint, resulting in a soaring fraction of college graduates between 2002 and 2007 (see
Kawaguchi and Mori (2014) for details).

To summarize the findings for male youth, the fraction of high-school graduates dropped
significantly and junior/tech college or vocational school graduates soared almost by the
same amount as found in Figure 11. This educational upgrading, however, is expected
to have a minor impact on the overall employment rate, because the difference between
the employment rate of high-school graduates and that of junior/tech college or vocational
school graduates is not very large, as found in Figure 10. We will formally demonstrate this
after describing the trends for female youth.

Figure 12 draws the employment rate of female youth by their educational background.
The overall employment rate of females between the ages of 25 and 29 increased from 50%
in 1982 to 75% in 2007. Except for junior-high-school graduates, the employment rate of
each group increased by about 20 percentage points during the same period. Since the level
of the employment rate differs significantly across education groups, educational upgrading
is expected to play a significant role for the overall increase in the employment rate. For
example, the employment rate of university graduates is at least 10 percentage points higher
than that of high-school graduates in any arbitrary year between 1982 and 2007. Also, the
employment rate of junior/tech college or vocational school graduates is at least 5 percentage
points higher.

Figure 13 draws the composition of female youth’s educational backgrounds. The fraction
of junior-high-school graduates dropped from 12% in 1982 to 5% in 1987 and hovered around

5% after that time. The fraction of high-school graduates decreased drastically from 57% in
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Figure 12: Employment rate of females age 25-29, 1982-2007
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Figure 13: Educational composition of females age 25-29, 1982-2007
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Figure 14: Counterfactual evolution of the employment rate of youth ages 25-29, 1982-2007
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1982 to 30% in 2007. This significant drop is compensated by the increase of junior/technical
college or vocational school graduates from 20% in 1982 to 38% in 2007. The fraction of
university graduates also increased from 10% in 1982 to 28% in 2007. The steady increase
of female university graduates since 1992 makes a sharp contrast to the trends for males.
To summarize the findings for females, the significant educational upgrading evidenced by
Figure 13 would have contributed to the increase of their employment rate, because the
employment rate is significantly higher for more educated than less educated youth.

We now quantify the contribution of educational upgrading on the overall employment
rate. To attain this goal, we calculate the counterfactual employment rate if the educational
composition would have stayed at the 1982 composition. The counterfactual employment
rate is calculated as:

empt1982 = ZZ‘IQSQBM (1)
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where x is the vector of education dummy variables, and Ziggs is the mean vector of the
education dummy variables in 1982. The estimated parameter Bt is obtained by regressing
emp in year t on x in year t. This counterfactual employment rate is compared to the actual

employment rate denoted as

emp, = ftﬁAt. (2)

Figure 14 displays the results of this exercise for males and females. For males, with-
out the educational upgrading, the employment rate would have decreased by 7 percentage
points, whereas the actual drop was 6 percentage points. The contribution of educational
upgrading on the male youth employment rate may seem quantitatively limited, but the ed-
ucational upgrading slowed the employment rate decline by about 15%. In contrast, without
educational upgrading, the female employment would have increased only by 17 percentage
points compared with the actual 22 percentage points. The difference between the actual
growth and counterfactual growth is about one quarter of the actual growth. Therefore,
the educational upgrading of females plays a quantitatively significant role in increasing the
employment rate of young females. Without educational upgrading, the Japanese young
female employment rate would have ranked in the middle of the OECD countries.

Our counterfactual analysis is likely to estimate the lower bound of educational upgrading
on the employment rate, because we assume the independence of education-specific employ-
ment rates from the composition of educational backgrounds. In reality, as more high-school
graduates proceed to tertiary educational institutions, the average ability of graduates from
tertiary educational institutions falls, while the average ability of high school graduates also
falls. As far as we assume a single-peaked, symmetric distribution of ability and only stu-
dents with ability above a threshold proceed to tertiary education, the effect of the decrease
in the threshold on the mean ability is larger for graduates from tertiary educational insti-
tutions than for graduates from high school when less than half of high-school graduates
proceed to tertiary educational institutions, as was the case in 1982. Accordingly, had the

composition of educational background been constant as in 1982, we would have observed
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a greater divergence of employment rates by educational backgrounds because of the skill-
biased demand shift. This is the primary reason why we speculate that our counterfactual
simulation results are attenuated.

Notice once again that the youth population shrinkage after 2002 alone cannot effec-
tively explain the reasons why the employment-to-population ratio remained relatively high
among male youth and increased among female youth. Remember that the relative cohort
size of youth aged 25-29 peaked around 2000. Were the population shrinkage the expla-
nation, we should observe an increase of the employment-to-population ratio independent
from the educational upgrading. Therefore, the contribution of educational upgrading on
the employment-to-population ratio, which is represented by the gap between actual and
counterfactual lines in Figure 14, should have decreased after 2000. The apparent increase
of the contribution of education to the employment-to-population ratio, represented by the
widening gap of two lines in Figure 14 after 2000, indicate that the hypothesis cannot be
the strongest mechanism at work. In addition, in the context of our discussion, it is entirely
plausible that the youth population shrinkage enabled a higher fraction of a cohort to access
tertiary education opportunities, because the capacity of the tertiary education is inelastic
in the short run (Bound and Turner (2007) and Kawaguchi and Mori (2014)) and, through
this channel, it has contributed in keeping the youth employment-to-population ratio high
in Japan.

One could reasonably argue that the decline of the marriage rate among youth drives up
both female educational attainment and their education-specific employment rates; there-
fore, the educational upgrading does not cause the increase of their employment rate. Indeed,
Abe (2011b) argues that the increase of young females’ employment rate coincides with their
decline of the marriage rate. We would rather consider that changes in educational, mar-
ital, and employment decisions of females are induced by changes in primitive parameters
of the economy, more specifically, technological change. With a non-homothetic preference

toward manufacturing and service goods and more rapid technological progress in the man-
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ufacturing sector than in the service sector, technological progress in the manufacturing
sector increases the labor demand in the service sector relative to the manufacturing sector
(Echevarria (1997)). Given that female workers have a comparative advantage in service-
sector production compared with male workers, the growth of the service sector increases
the wage of female workers relative to male workers (Yamaguchi (2013)). The increase of
the female wage relative to the male wage changes the structure of comparative advantage
on market and household productions between males and females; the higher the female
relative wage, the greater is their educational investment; in addition, their labor-market
participation is also greater and their household production declines. In sum, we argue
that changes in fundamental economic parameters, such as rapid technological progress in
the manufacturing sector, increase young females’ educational investment and female labor-
force participation but decrease their marriage rate. We should note, however, that without
the expansion of tertiary education opportunities, the increase in the demand for female
labor would not have increased the employment as we have seen. In this regard, we argue
that the causality runs from educational upgrading to employment-rate increase.

We do not deny that the increase in the employment rate among youth, particularly
among females, is partly attained through the increase of non-standard workers, those work-
ers who tend to work shorter hours under limited employment protection. The fraction of
non-standard workers among all employed workers has increased steadily over the last three
decades. The ESS covers all workers regardless of employment status; thus those who work
as non-standard workers are a part of the numerator of the employment rate. Previous
studies, such as Asano, Ito, and Kawaguchi (2013), report that the increase in non-standard
workers is concentrated among youth belonging to recent birth cohorts, reflecting the secu-
lar decline in long-term employment practices. Unstable employment of non-regular workers
implies that their life-time income is lower than that of regular workers, conditional on cur-
rent employment and current earnings. Indeed, Abe (2011a) reports that the transition from

regular employment to non-regular employment reduces consumption by 12%, conditional
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Figure 15: Occupational composition of employment, age 25-29, 1982-2007
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on changes in current earnings. We should cautiously note that the deterioration of youth
employment stability occurs behind their relatively high employment rate.

We document a significant educational upgrading of Japanese youth for both sexes, but
their educational upgrading may well be a result of a supply increase of tertiary-educated
workers without a demand increase for them. To address this concern, we first examine
if the fraction of workers engaging in high-skill occupations had increased between 1982
and 2007. Figure 15 tracks the fraction of male workers engaging in each of nine occupa-
tions that can be consistently constructed throughout the 1982-2007 period: professional,
administrative, clerical, sales, agricultural, production, transportation and communication,
security and service occupations. Somewhat surprisingly, the fraction of production workers,
typically less-educated workers, did not decrease significantly during the analysis period, but
we cannot rule out the possibility that production workers shifted from workers in assembly
lines to lower-level engineers. The lack of a consistent detailed occupational code, however,

prevent us from confirming this conjecture. The fractions of workers in sales, clerical, and
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Figure 16: Occupational growth by the initial hourly wage, age 25-29, 1982-2007
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transportation and communication occupations decreased, while the fractions in professional
and service occupations increased.

The fraction of female workers in clerical occupation decreased significantly after 1997.
We conjecture that this trend is largely due to the penetration of information and commu-
nication technologies into workplaces. The fraction of female production workers secularly
decreased throughout the sample period. The fraction of professional, sales, and service
occupation increased significantly.

Figure 16 plots the changes of the fraction in each occupation against the hourly wage
rate in 1982 to articulate the relationship between the skill content of each occupation
and its growth. The scatter diagrams show nothing definitive but suggest that occupation
growth was more concentrated among high-paying jobs in 1982. In particular, the growth
of professional occupations among both sexes is quite notable. Overall, the results of the
occupational analysis at least do not contradict the demand growth for skilled workers, but

the rough occupational categories that are consistent between 1982 and 2007 prevent us from
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deriving a definitive conclusion.

To overcome the limitation of the occupational analysis, an examination of wage differ-
entials by educational background is warranted to examine whether the quantity increase
of tertiary-educated workers matched the demand increase for them. If the speed of supply
increase of tertiary-educated workers surpassed the speed of demand increase for them, the
return to tertiary education should have decreased.

We rely on Basic Survey of Wage Structure (BSWS) by the Ministry of Health, Welfare
and Labor to examine the time series of real hourly wage by educational background. The
BSWS is an annual survey of establishments randomly selected from establishments that
hire more than 5 employees. The annual survey includes about 1.5 to 1.7 million workers
from 70,000 to 80,000 establishments. Hourly wage for each worker is calculated as scheduled
monthly wage plus one-twelfth of annual bonus in the last year, divided by scheduled monthly
hours worked plus monthly overtime hours. Hourly wage is deflated by the Consumer Price
Index to the 2010 price. A caveat is that the BSWS asks educational background of full-time
workers only and does not ask that of part-time workers. Therefore, we are forced to limit
our analysis to full-time workers.

Figure 17 illustrates mean log real hourly wage by educational background of males be-
tween the ages of 25 and 29. Real wage increased rapidly between 1987 and 1993, reflecting
the macroeconomic boom. Since then, real wages were on declining trends until 2012, ex-
cept for university graduates, whose wage decline has been stopped since 2000. These wage
declines or stagnations reflect the macroeconomic stagnation of Japan during the period. Re-
flecting the differential wage trends between university graduates and high-school graduates,
the wage differential between university and high-school graduates has increased since 2000.
The wage differential between junior/technical college graduates and high-school graduates
has been stable, between 0 and 0.05 log points. It is notable that the return to tertiary
education at least did not decrease regardless of the significant increase of tertiary-educated

workers. The increase of the return to university education and the stable return to ju-
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Figure 17: Log real wage of males age 25-29 by education, 1981-2012
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nior/technical college education refute the claim that supply of tertiary-educated workers
increased without the existence of demand growth for them.

Figure 18, which illustrates the mean log wage of females between the ages of 25 and 29,
indicates that the mean log real wage increased until 1993 for all education groups. The wage
was almost stagnant after that year, while the wage decline was not so severe as that for
male workers. The wage differential between university graduates and high-school graduates
was around 0.25-0.30 log points between 1990 and 2010. The wage differential between
junior /technical college graduates and high-school graduates was around 0.15 log points
between 1990 and 2010. Similar to the trends for males, the return to tertiary education
has been stable in the last two decades, while the quantity of tertiary-educated workers
significantly increased during the same period. A significant increase of tertiary-educated
workers with a stable return to tertiary education implies that both demand for and supply

of tertiary-educated workers have increased over the last two decades.
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Figure 18: Log real wage of females age 25-29 by education, 1981-2012
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As a digression, it is worth mentioning the gender difference in the returns to education.
A comparison of Figures 17 and 18 reveals that the return to higher education is higher for
female workers than for male workers. There are arguably two major reasons for this. First,
as shown in the next section, there are significantly more male workers than female workers
in the construction and manufacturing sector. Many less-educated male workers work in
the construction and manufacturing sector as blue-collar workers and earn higher wages, so
that higher wage compensates for worse working environments, as the compensating wage
differential theory predicts. Better employment opportunities for less-educated male workers
tend to suppress the return to education. Second, among tertiary-educated workers, male
workers are more likely to be involved in long-term implicit employment contracts and face
steeper experience-wage profiles than female workers (Miyoshi (2008)). As a result, the
return to education evaluated between the ages of 25 and 29 tend to be smaller among male

workers than among female workers.
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The argument in this section has demonstrated that the evolution of occupational struc-
ture and the wage differentials by educational background corroborate with the skill-biased
labor-demand shift without explicitly mentioning the determinants behind the shift. While
identifying the determinants for the skill-biased labor-demand shift is beyond the scope of
the current paper, the received wisdom in the literature allows us to point to two possible
factors, technological progress and globalization, as major determinants.

The first potentially important factor is the technological progress. Effects of techno-
logical change, especially skill-biased technological changes (SBTC), on wages and demands
for skilled and unskilled workers are studied theoretically and empirically by Bound and
Johnson (1992), Berman, Bound, and Griliches (1994), Johnson (1997), Berman, Bound,
and Machin (1998) and Machin and Van Reenen (1998), among others. These studies find
an increase in relative demands for skilled workers and a rise in their relative wages. Machin
and Van Reenen (1998) finds a clear effect of SBTC for seven OECD countries, including
Japan. Sakurai (2001) investigates the influence of SBTC for manufacturing in Japan and
reaches the same conclusion. Although they found strong evidence in manufacturing, the
effect is also profound in service sectors, as discussed in Levy and Murnane (1996).

Second, globalization also could have been important for the low-skilled labor force.
Increased openness affects wages and demands for skilled and unskilled workers in several
ways. Two major paths considered in the literatures are through international trade and
foreign outsourcing. First, an increase in international trade can cause reallocations in
employment via Stolper-Samuleson effects. Sachs and Shatz (1994) and Krueger (1997)
recognize the influence of international trade on wages for skilled workers. Borjas and Ramey
(1995) point out that international competition is a major cause of demand shifts for skilled
workers. The contribution of increased trade to employment, however, are found to be small
relative to SBTC, at least in the US, by Berman, Bound, and Griliches (1994), Johnson
(1997) and Berman, Bound, and Machin (1998). Sakurai (2004) finds that the effect of

international trade is not large for the Japanese labor market. Second, foreign outsourcing
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can affect the labor market, because importing unskilled-intensive (intermediate) goods leads
to a shift of employment to skilled workers within industries. Feenstra and Hanson (1996,
1999) find substantial increases in wages and demands for skilled workers in the U.S. labor
market. For Japan, Ahn, Fukao, and Ito (2008) observe an increase in the relative demands

for skilled workers due to outsourcing to Asia.

5 Restructuring of industrial composition

We have argued that the increase of tertiary-educated Japanese youth over the last two-
and-a-half decades has been met by a demand increase for these workers. How were the
increased educated workers absorbed into different industries, whose composition is itself
changing? The upper panel of Table 1 tabulates the industrial composition of male workers
aged 25-29 for each year. The fraction of workers in construction and manufacturing is
rather stable. Around 13% of males aged 25-29 work in the construction industry and 25%
in the manufacturing industry. Major compositional changes were a decrease in retail and
wholesale industries and an increase in the service industry. More striking are changes in
the fractions of tertiary-educated workers in each industry reported in the lower panel of
Table 1. In the previous section, we confirmed that the return to tertiary education has
not decreased during the analysis period. If young workers are mobile across industries and
consequently the returns to education in each industry are identical, the increase of tertiary-
educated workers in each industry implies that the demand for tertiary-educated workers in
each industry increased.

The overall increase of tertiary-educated workers can be attributed to the increase in the
employment share in the industry that originally hired more tertiary educated workers and
the increase of tertiary-educated workers within each industry. We call the former effect the
between (industry) effect and the latter the within (industry) effect. More specifically, the
fraction of tertiary-educated workers in year ¢, denoted by p; is decomposed as p; = Y . p; 14

where p;,; is the fraction of tertiary-educated workers in industry ¢ in year ¢t and z;, is the
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employment fraction of industry ¢ in year t. We first use the 9 industries listed in Tables
1 and 2. Using this relationship, the change in the fraction of tertiary-educated workers is

decomposed as:

P2007 — P1982 = Z(pi,zo()?, - ]%’,1982)%,1982 + sz‘,2007($z‘,2007 - 962‘,1982). (3)

i i
This decomposition is a Oaxaca-Blinder decomposition. The first term corresponds to the
within effect, and the second term corresponds to the between effect. Of the 23-percentage-
point increase of tertiary educated workers, 22 percentage points are attributed to the within
effect and the other 1 percentage point is attributed to the between effect. The results imply
that the demand growth for tertiary-educated workers in each industry combined with the
supply increase of these workers in each industry is the main driver for the skill upgrading
between 1982 and 2007.

The upper panel of Table 2 tabulates the industrial composition of female youth em-
ployment, and the lower panel of the same table tabulates the fraction of tertiary-educated
workers in each industry. Contrary to the finding for male workers, the decrease in the
fraction engaged in manufacturing, from 20% in 1982 to 13% in 2007, is apparent. Along
with the findings for male workers, the fraction engaged in the retail and whole sale industry
decreased, and those in service industry increased. The lower panel reveals that the fraction
of tertiary-educated workers increased in all industries. The decomposition analysis reveals
that of the 35-percentage-point increase of tertiary-educated workers, 32 percentage points
are attributed to the within effect, and the other 3 percentage points are attributed to the
between effect.

One may be concerned that we obtained a small industrial composition effect because the
industry classification consists of only 9 industrial codes. To address this reasonable concern,
we constructed a more detailed industry code based on two-digit industry codes that include

38 industries.® The Oaxaca-Blinder decomposition applied to men reveals that of the 22-

6This classification is the finest possible classification that allows us to construct a consistent industry
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Table 1: Industrial composition and the fraction of workers with tertiary education, males
age 25-29

1982 1987 1992 1997 2002 2007

Composition

Primary 0.03 0.03 0.02 0.01 0.01 0.02
Construction 0.13 0.11 0.11 0.13 0.14 0.11
Manufacturing 024 0.25 027 025 0.23 024
Retail&Wholesale 0.22 0.22 019 0.20 0.20 0.19
Finance 0.04 0.04 0.05 0.04 0.03 0.03
Transportation&Communication 0.08 0.08 0.09 0.09 0.13 0.13
Public Utility 0.01 0.01 0.01 0.01 0.01 0.01
Service 0.18 0.21 022 0.22 022 024
Government 0.07 0.05 0.04 0.04 0.04 0.05
Tertiary Education

Primary 0.14 0.19 0.25 0.28 0.36 041
Construction 0.21 0.29 0.28 0.29 0.29 0.35
Manufacturing 0.33 041 040 045 043 0.50
Retail&Wholesale 0.39 042 045 048 054 0.63
Finance 0.67 0.74 079 0.82 082 0.88
Transportation&Communication 0.19 0.19 0.22 0.28 0.55 0.64
Public Utility 027 033 041 0.51 041 049
Service 0.59 0.65 0.61 0.61 062 0.73
Government 0.47 0.54 058 0.60 0.60 0.80

Note: The upper panel reports the industrial composition of young workers that should
add up to one for each year. The lower panel reports the fraction of tertiary-educated
workers in each industry and in each year. The primary sector includes agriculture, fishery,
forestry, and mining sectors. The government industry code moved the restaurant industry
from Retail & Wholesale to Service from 2002, but the figures above include restaurant
industry in the Retail&Wholesale sector throughout.
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Table 2: Industrial composition and the fraction of workers with tertiary education, females
age 25-29

1982 1987 1992 1997 2002 2007

Composition

Primary 0.05 0.03 0.01 0.01 0.01 0.01
Construction 0.03 0.03 0.04 0.04 0.03 0.02
Manufacturing 0.20 0.19 0.19 0.18 0.14 0.13
Retail&Wholesale 0.25 0.24 024 024 0.25 0.25
Finance 0.06 0.08 0.08 0.07 0.06 0.05
Transportation&Communication 0.02 0.02 0.03 0.04 0.07 0.07
Public Utility 0.00 0.00 0.00 0.00 0.00 0.00
Service 0.35 0.39 039 039 041 045
Government 0.03 0.02 0.02 0.03 0.03 0.02
Tertiary Education

Primary 0.09 0.16 0.19 0.25 0.36 044
Construction 0.27 0.35 041 0.46 0.57 0.60
Manufacturing 0.17 0.30 0.34 043 046 0.52
Retail&Wholesale 0.24 033 0.36 041 0.51 0.57
Finance 0.29 043 0.50 0.61 0.75 0.79
Transportation&Communication 0.37 0.46 0.49 0.56 0.70 0.74
Public Utility 0.32 0.32 047 0.65 0.70 0.72
Service 0.60 0.65 0.65 0.67 0.73 0.81
Government 0.41 0.62 064 0.69 0.78 0.84

Note: The upper panel reports the industrial composition of young workers that should
add up to one for each year. The lower panel reports the fraction of tertiary-educated
workers in each industry and in each year. The primary sector includes agriculture, fishery,
forestry, and mining sectors. The government industry code moved the restaurant industry
from Retail & Wholesale to Service from 2002, but the figures above include the restaurant
industry in the Retail&Wholesale sector throughout.
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percentage-point increase of the fraction of tertiary-educated workers, only 2 percentage
points are explained by the compositional change of industries, and the other 20 percentage
points are attributed to within-industry skill upgrading. For women, of the 35-percentage-
point increase of the fraction of tertiary-educated workers, about 4 percentage points are
explained by the compositional change, and other 31 percentage points are explained by the
increase of female tertiary-educated workers across industries. In sum, using the detailed
industry code does not change our findings.

The industrial analysis reveals that the demand for tertiary-educated workers has in-
creased universally across industries and that the increased supply of tertiary-educated work-
ers is absorbed into various industries. Even in industries that were dominated by low-skilled
workers in 1982, the skill demand has increased over the past two-and-a-half decades. The
contemporaneous increase of tertiary-educated workers has matched the demand increase.
SBTC is the most probable cause of the demand shift for skilled workers within an indus-
try. The dominant role of a within-industry demand shift rather than a between-industry

demand shift is consistent with findings in many previous studies, such as Katz and Murphy

(1992).

6 The roles of vocational school and graduate school

The analysis based on the ESS and the BSWS reveals that the Japanese economy has
experienced a demand increase for skilled workers, sharing the experience with many other
developed countries, and the supply increase of tertiary-educated workers coincided with the
demand increase. With this big picture in the background, we are interested in more detailed

categories within the tertiary education. The tertiary education includes junior college,

code that covers 6 surveys between 1982 and 2007. The industries include Agriculture, Forestry, Fishery,
Mining, Construction, Food, Textile, Wooden products, Paper products, Publishing, Chemical, Ceramics,
Steel, Metal, Metal product, Machinery, Electric machinery, Transport machinery, Precision machinery,
Other manufacturing, Public utilities, Communication, Wholesale, Railway, Logistics, Food retail, Non-food
retail, Finance, Real estate, Restaurant, Health, Education/academic, Professional service, B to C service,
Maintenance, B to B service, Other services, and Public sector.
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Table 3: Distribution of detailed educational background, age 25-29, ESS, 2007

Male Female

Junior high school 0.05 0.03
High school 0.34 0.27
Vocational school 0.15 0.20
Junior/technical college  0.03 0.19
University 0.36 0.30
Graduate school 0.06 0.02

Note: Vocational school and junior/technical college are classified into a single category
before 2007. University and graduate school are also classified into a single category before

2007.

technical college, and vocational school (13-15 years of education) and university or more
(164 years of education). While government statistics consistently allow us to distinguish
those with 13-15 years of education from those with 16 or more years of education in the last
two-and-a-half decades, the ESS started to make finer distinctions within each education
category in 2007.

From 2007, ESS gave respondents the following choices for describing their educational
background: 1. primary school or junior high school, 2. high school, 3. vocational school,
4. junior/technical college, 5. university, and 6. graduate school. Table 3 tabulates the
distribution of the detailed categories of the educational background of Japanese youth
in 2007. Among the people who were classified as graduates of vocational school or ju-
nior/technical college before 2007, 83% (=15/18) of males and 51% (=20/39) of females
were indeed vocational-school graduates. The analysis of vocational-school education on
labor-market outcomes is limited to a few studies based on smaller samples, such as Nagao
(2008) and Hamanaka (2009), but this high fraction of vocational-school graduates warrants
more studies on the role of vocational-school education in the labor market.

It is also worth noting that the fraction of workers with graduate degrees is not negligible,
particularly among males. As many as 14% (=6/42) of male workers who were formerly
classified as university graduates have graduate degrees and 6% (=2/32) of females have

graduate degrees. As already pointed out by Morikawa (2012), a detailed study on the
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Table 4: The determinants of employment, age 25-29, ESS, 2007

Male Male  Female Female

Junior high school -0.107  -0.107 -0.140 -0.134
(0.012) (0.012) (0.020) (0.019)

Vocational school 0.016 0.015 0.108 0.108

(0.006) (0.006) (0.010) (0.010)
Junior/technical college  0.008  0.007  0.080  0.086
(0.014) (0.014) (0.010) (0.010)

University 0.025 0.022 0.160 0.162
(0.005) (0.005) (0.009) (0.010)
Graduate school 0.069 0.067 0.254 0.253
(0.006) (0.006) (0.019) (0.020)
Age 26 0.008 0.008 -0.028 -0.028
(0.008) (0.008) (0.010) (0.010)
Age 27 0.030 0.029 -0.054 -0.053
(0.007) (0.007) (0.011) (0.011)
Age 28 0.027 0.026  -0.082 -0.081
(0.007) (0.007) (0.011) (0.011)
Age 29 0.037 0.036  -0.100 -0.099
(0.007) (0.007) (0.011) (0.011)
Prefecture F.E. No Yes No Yes
N 25,805 25,805 26,695 26,695

Note: Average marginal effects of the probit estimates are reported. High-school graduate
is set as the base category.
function of graduate education in the labor market is needed.

As a first cut of the analysis to estimate the effect of education on labor-market outcomes,
we first regress the dummy variable of being employed on a set of education and age dummy
variables, and the results are reported in Table 4. For males, the higher the educational
attainment, the higher the employment rate. Being a junior-high-school graduate reduces
the employment rate by 10.7 percentage points compared with being a high-school gradu-
ate, and the difference is statistically significant. Vocational-school education increases the
employment rate by 1.6 percentage points compared with being a high-school graduate, and
the estimated effect is statistically significant. In contrast, graduating from junior/technical
college does not increase employment rate in a statistically significant way. University and

post-graduate education increases the employment rate. Considering the fact that higher-
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educational institutions are concentrated in urban areas, the specifications, including 47
prefecture fixed effects are estimated for both sexes, but the inclusions of prefecture fixed
effects virtually do not change the estimation results.

The difference of employment rates by educational background is more pronounced among
females than among males. A junior-high-school graduate, on average, is 14.0 percentage
points less likely to be employed than a high-school graduate. Meanwhile, graduating from
tertiary educational institutions is strongly associated with a high employment rate. A
vocational-school graduate is 10.8 percentage points more likely to be employed than a high-
school graduate. The differences are 8.0 percentage points for a junior/technical college
graduate, 16.0 percentage points for a university graduate, and 25.4 percentage points for a
graduate school graduate. Allowing for 47 prefecture fixed effects virtually does not change
the estimation results. We should keep in mind as a caveat that parts of these differences
are attributable to differences in unobserved characteristics of individuals with different
educational backgrounds, such as preference toward employment and innate ability in market
production. The large difference in employment probability, however, arguably points to
the particular importance of tertiary education as a determinant of offered wage for young
females.

We next estimate the Mincerian wage function with detailed educational category vari-
ables with and without prefecture fixed effects. Hourly wage rate is calculated from the an-
nual earnings divided by the annual hours worked; both the annual earnings and the annual
hours worked are constructed from responses in intervals. The regression results reported in
Table 5 indicate that the inclusion of prefecture fixed effects does not change the estimation
results significantly. There is virtually zero difference in male wages between vocational-
school graduates and high-school graduates, but there is about a 15% difference in female
wages for these two groups. The wage differential between junior/technical-college gradu-
ates and high-school graduates is about 18% for females but about 5% for males. A possible

reason why post-high school non-university education is rewarded more for females than for
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Table 5: The determinants of log (hourly wage), age 25-29, ESS, 2007

Male Male Female Female

Junior high school -0.102 -0.117 -0.025 -0.033
(0.023)  (0.023)  (0.042)  (0.041)
Vocational school -0.018 -0.040 0.148 0.125

(0.013)  (0.013)  (0.015)  (0.015)

Junior/technical college 0.046  0.040  0.184  0.158
(0.024)  (0.023)  (0.015)  (0.015)

University 0.179 0.143 0.311 0.251
(0.011)  (0.011)  (0.013)  (0.013)
Graduate school 0.382  0.333 0.469 0.404
(0.023)  (0.022)  (0.041)  (0.041)
Age 26 0.050  0.049 0.033 0.032
(0.014)  (0.014)  (0.015)  (0.014)
Age 27 0.110  0.109 0.060 0.058
(0.014)  (0.014)  (0.015)  (0.015)
Age 28 0.135 0.131 0.088 0.080
(0.014)  (0.014)  (0.015)  (0.015)
Age 29 0.180 0.178 0.133 0.136
(0.014)  (0.014)  (0.017)  (0.016)
Prefecture F.E. No Yes No Yes
R? 0.07 0.10 0.06 0.11
N 22,386 22,386 18,804 18,804

Note: High-school graduate is set as the base category.
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males is that education is closely related to vocation training for licensed occupations, par-
ticularly occupations in the health industry, such as nurses, for females (Hamanaka (2009)).
The wage differential between university graduates and high-school graduates is about 18%
for males and 31% for females. The wage differential between post-graduate-school graduates
and high-school graduates is large for both sexes: 38% for males and 40% for females.

The wage differentials between high-school graduates and vocational school or junior/technical
college graduates are larger for females than for males. To analyze the reason behind the
sex differences, Tables 6 and 7 tabulate the top 10 occupations among youth by educa-
tional background for both sexes. A large fraction of male high-school graduates engage in
blue-collar occupations, such as automobile driver, metal worker, civil engineering laborer,
assembler, and package deliverer. The high fraction of blue-collar workers among male
high-school graduates result in higher wages to compensate for the occupations’ harsh labor
conditions through the compensating wage differentials. The graduates of vocational school
or junior/technical college are more likely to engage in low-skilled white collar jobs, such as
clerical worker or sales person. Meanwhile, they are likely to be in specialist jobs, such as
automobile or general machine mechanic, system engineer, cook, or hairdresser. At any rate,
the systematic occupational difference between high-school graduates and non-university ter-
tiary educational institutions’ graduates well explains why the wage differentials are small
for those groups.

About 17% of male university graduates work as clerical workers. This fact represents the
difficulty of classifying white-collar jobs among youth, because some, if not all, of them work
for companies as candidates for managerial positions. The same discussion applies to sales-
related jobs that consist of about 23% of all jobs held by young male university graduates.
Some may involve repetitive sales of simple products, whereas others may involve the sales
of complicated and specialized products. The finest occupational code available in ESS 2007
does not allow us to step in the detailed analysis. In contrast, the occupations of workers

with post-graduate degrees are quite distinct from those of other educational backgrounds.
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All the top listed occupations are scientists and engineers, except for clerical workers. The
concentration of post-graduate degree holders in the occupations of scientists and engineers
explains their higher earnings.

The female occupational choices by educational backgrounds are strikingly different from
those of males, as tabulated in Table 7. About 47% of young female high-school graduates
engage in low-skilled white-collar jobs, such as clerical worker, sales person, or accounting
clerk. In contrast, one quarter of female vocational-school graduates work as nurses. They are
also likely to be in other health-service-related jobs or personal-care jobs. The occupations
of graduates from junior/technical colleges are not so distinct from the occupations of high
school graduates, as a very large fraction of them work as clerical workers and sales persons;
meanwhile a significant fraction of them work as nurses or care workers. The concentration of
vocational school or junior/technical college graduates in licensed jobs, such as nurses or care
workers would explain their significantly higher wages and employment rates compared with
high-school graduates. The large fraction of female university graduates are white-collar
workers, such as clerical workers, accounting clerks, or sales persons. The occupational
composition of female post-graduate degree holders is more diverse than that of males; they
are likely to work as clerical workers or teachers, as well as scientists and engineers.

Overall, the sex difference in the occupational compositions by educational backgrounds
explains the sex difference in the wage differentials by educational backgrounds. Male high-
school graduates tend to work in blue-collar jobs that are well compensated because of their
harsh physical environments, whereas female high-school graduates tend to work in low-
level white collar jobs. Male vocational school or junior/technical college graduates work
in variety of fields, but their female counterparts are concentrated in health- or care-related
jobs that generally require occupational licenses. These systematic sex differences explain
why the return to non-university tertiary education is apparently higher among females than

among males.
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7 Conclusion

This paper overviews the change of youth employment since the early 1980s. The employ-
ment rate, wage rate, and employment stability among youth has significantly deteriorated
in Japan in the two-decade-long economic malaise without question. At the same time,
Japan has kept a relatively high employment rate among youth between the ages of 25 and
29 compared with other developed countries. We demonstrate that the educational upgrad-
ing of youth in Japan has helped adapt to the demand increase for skilled workers arguably
caused by skill biased technological change and deepening international dependence of eco-
nomic activities. Many previous studies, such as Abe (2010) and Hamanaka (2013), point
to the importance of education as a determinant of youth’s labor-market success, but we
are the first to comprehensively analyze the role of educational upgrading on employment
status of youth based on large-scale government microdata, the Employment Status Survey,
covering the long period between 1982 and 2007.

The analysis reveals that Japanese youth of both sexes upgraded their educational back-
grounds substantially between 1982 and 2007. The fraction of male youth, aged between
25 and 29, who completed tertiary education increased from 38% in 1982 to 60% in 2007.
The corresponding figure for females increased from 32% to 66%. The supply increase of
educated workers matched the demand increase for them, as suggested by the increase in
the fraction of youth in high-skilled occupations. Stable or slightly increasing pecuniary
returns to tertiary education also corroborate with the demand growth for skilled workers.
A counterfactual simulation indicates that without the youth educational upgrading, their
employment rates would have decreased by 15% for males and 25% for females. The increase
of educated workers is absorbed into various industries. The detailed analysis relying on 2007
data reveals that vocational schools play an important role by giving youth access to the
tertiary education. The payoff for attending vocational schools seem high, in terms of both
employment opportunity and wages, particularly for females, because its graduates are likely

to engage in licensed occupations, such as nurses. The return to post-graduate education
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also turns out to be high, because those degree holders are likely to work as specialists, such
as scientists and engineers for both sexes and school teachers for females.

Given that prime minister Shinzo Abe points to continuous innovation and deepening
international dependence of economy through the participation in the Trans-Pacific Part-
nership (TPP) as a part of the policy package of the third arrow of Abenomics, continuous
skill upgrading of Japanese youth is indispensable. Expanding opportunities for tertiary
education for a wider range of youth while keeping the quality of education high is a big
challenge, however, because the quality control of tertiary education is a complicated issue.

Simply leaving the issues of quantity expansion and quality improvement of tertiary ed-
ucation, including both vocational education and higher education, to the market would not
be an appropriate policy option because the literature has long recognized that the market
for tertiary education is different from the ordinary goods market on several grounds. First,
externality of education to society is recognized widely (Acemoglu and Angrist (2001) for
example). Second, since each individual experiences higher education usually at most once,
it is classified as an “experience good” rather than a ”"search good” (Nelson (1970)). In ad-
dition, higher education has been viewed as a prime example of a market with asymmetric
information (Akerlof (1970)). The principal-agent view is developed in the insurance market
context by Spence and Zeckhauser (1971) but has been used in higher education context as
well. Better information provision, therefore, may be good for consumers and may lead to a
set of more effective producers. Some have argued, however, that the problem of higher edu-
cation is not so much informational asymmetry but imperfect information (Stiglitz (2000)).
Both government and consumers may have imperfect information about the true quality
of academic programs. In addition, faculty members also may not possess full information
(Dill and Soo (2004)). Third, Rothschild and White (1995) argue that higher education is
the premier example of the many services that provide outputs that depend on other cus-
tomer inputs. Moreover, Brickley and Zimmerman (2001) point to the multiple objectives

by professors, teaching and research, which complicate the mechanism to provide them with
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incentives. Higher education regulational issues need to be discussed in ways that squarely
face these complicated and delicate issues.

Policy makers and regulatory bodies are now facing a big challenge to expand the quantity
and improve the quality of tertiary education. Policies on tertiary education should be
carefully crafted considering the issues raised above. Successful control of tertiary education

should form the basis for the success of the supply-side policies in Abenomics.
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