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Abstract

The median wage in Japan has fallen nominally since 1999 due to a severe recession, while the
statutory minimum wage has steadily increased over the same period. We used large micro-
data sets from two government surveys to investigate how the minimum wage has affected wage
distribution under the unusual circumstances of deflation. The compression of the lower tail
of female wage distribution was almost completely explained by the increased real value of
the minimum wage. The steady increases in the effective minimum wage reduced employment
among low-skilled, young and middle-aged female workers, but the mechanical effect associated
with disemployment on wage compression was minimal.
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1 Introduction

Wage distribution has evolved differently among advanced industrialized countries during the
1990s and early 2000s as these countries have shared the similar experience of rapid techno-
logical progress and increased exposure to international trade and outsourcing (Machin and
Van Reenen, 1998; Koeniger, Leonardi, and Nunziata, 2007). The Japanese wage distribution
has remained almost stable, with the exception of a compressed lower tail of the wage distri-
bution among female workers (Genda, 1998; Shinozaki, 2002; Kambayashi, Kawaguchi, and
Yokoyama, 2008; Kawaguchi and Mori, 2008), in contrast to the wage dispersion observed in
several Anglo-Saxon countries such as the United States, the United Kingdom, and Canada
(Boudarbat, Limieux, and Riddell, 2003; Goos and Manning, 2007; Autor, Katz, Kearney,
2008).

Figure 1 displays the time series of the 10th, 50th, and 90th percentiles of the log nominal
wage distribution in Japan and the United States. Panels A and B show Japan’s unusual
experience of nominal wage deflation, while panels C and D indicate the typical time series
in Anglo-Saxon countries. The decline in the Japanese median wage after 1999 is in sharp
contrast to the steady increase in the U.S. median wage for both male and female workers.
During the period of deflation, the median wage was located at a higher position than the
10th and 90th percentile wages for Japanese male workers. The trends of 90/50 and 10/50 log
wage differentials are at odds with a recent polarization in the U.S. labor market, in which
employment in high-skilled and low-skilled jobs has expanded at the expense of medium-skilled
jobs (Autor, Katz, Kearney, 2008). In contrast, the 10th and 90th percentiles of the wage
distribution have diverged upwardly from the median for Japanese female workers. This trend
implies dispersion at the right tail and compression at the left tail of the wage distribution.
This paper focuses on the compression in the lower tail of the female wage distribution.!

This study assessed the importance of the minimum wage among labor market institutions
as a determinant of the evolution of the wage distribution. We hypothesized that an increase
in the real value of the minimum wage contributed to the compression of the wage distribution

among low-skilled workers. Our hypothesis was largely motivated by previous studies in sev-

!The analysis of the upper tail of the wage dispersion will be left for a future study.



eral countries, which documented the importance of the minimum wage as a determinant of the
shape of the lower tail of the wage distribution. DiNardo, Fortin, and Lemieux (1996) demon-
strated that erosion of the real minimum-wage level during the 1980s contributed to the wage
dispersion in the United States. Lee (1999) found that erosion of the real value of the minimum
wage caused by general price inflation almost completely explained the wage dispersion over the
corresponding period. Autor, Manning, and Smith (2008) confirmed that the minimum wage
certainly plays a role in compressing the lower tail of the wage distribution after correcting
for upward bias in Lee’s (1999) results using an instrumental variable approach. Dustmann,
Ludsteck, and Schonberg (2008) attributed the recent increase in the gap between the 15th
and 50th percentile wages in Germany to a decline in the union coverage rate. In Germany,
the contract between labor unions and firms that belong to an employer federation extends to
nonunion workers for a specific group in a specific sector, while no statutory minimum wage
exists. Some researchers have also provided relevant evidence in Japan. Abe and Tanaka (2007)
pointed out that the prefectural minimum wage contributed to a reduction in the wage gap
between full-time and part-time workers in rural areas. Abe and Tamada (2007) found that
an increase in the minimum wage was associated with an increase in the wage level among
part-time workers.? However, these studies examined only the effect on the level of the mean
wage.

In contrast, this study examined the evolution of Japanese wage distribution under con-
ditions of wage deflation. Changes in the nominal minimum wage tend to lag behind general
price inflation or deflation. Thus, the real value in minimum wage shifts toward the lower end
of the wage distribution during a period of inflation, whereas the ‘bite’ of the minimum wage is
greater during a period of deflation. In Japan, the nominal minimum wage has been revised and
increased consistently almost every year. The rise in the minimum wage cumulated to about 20
percent between 1994 and 2003, despite the economic downturn. In fact, the wage distribution
in rural areas with many low-wage workers was vulnerable to deflation when combined with

the increased minimum wage.

2Tn contrast to findings in the United States, Germany, and Japan, studies conducted in the United Kingdom
have reported that the introduction of the British national minimum wage in 1999 did not contribute a great
deal to wage compression because the minimum wage was low relative to the average wage and the fraction of
workers affected by the minimum wage was very small (Dickens and Manning, 2004a, 2004b).



First, we used Lee’s (1999) approach to quantify the contribution of the increased real
minimum-wage level on wage compression among low-skilled workers between 1994 and 2003.
Specifically, we examined how the minimum wage affected the shape of wage distribution by
running a regression of the 10/50 log wage differential on the effective minimum wage. The
“effective” minimum wage can be measured using the distance between the log minimum wage
and the log median wage. The minimum wage relative to the median wage varied significantly
across prefectures because the nature of wage distribution differed by prefecture, as did the
statutory minimum wage. Regional variation in the effective minimum wage was exploited
to isolate the minimum wage effect on the wage distribution from a common macroeconomic
trend. The hourly wage was calculated from the unusually precise data collected in the Basic
Survey of Wage Structure (BSWS). Estimated regression coefficients were used to create the
counterfactual wage distribution if the minimum wage stayed low in real terms during the 1990s
and early 2000s.

A change in the minimum wage can affect the shape of the wage distribution via three
channels: censoring, truncation, and spillover, as described by Lee (1999). Lee’s approach is
limited because it cannot differentiate among the three effects. Autor, Manning, and Smith
(2008) decomposed the total effect into censoring and spillover effects under the assumptions of
lognormal latent wage distribution and no disemployment effect. However, in light of evidence
documented by Neumark and Wascher (2008), the assumption that the minimum wage will
have no effect on employment may not be correct. Moreover, truncation could mechanically
change the shape of the wage distribution. We developed an alternative method to evaluate
the importance of the spillover effect on wage compression. This proposed method allows for
a possible mechanical compression of the wage distribution associated with disemployment
and does not require a distributional assumption about latent wage distribution. Although
the spillover effect is not isolated from the censoring effect, it is evident from the comparison
between actual and counterfactual wage changes in a range of percentiles during the sample
period.

To develop our method, we analyzed how a binding minimum wage can affect employment
among low-skilled workers. The effect of a minimum wage on employment is still vigorously de-

bated, but both sides of the debate seem to agree that labor market friction determines whether



a minimum wage has an adverse effect on employment among low-skilled workers (Card and
Krueger, 1995; Neumark and Wascher, 2008). A few recent studies in Japan have investigated
the disemployment effect (Kawaguchi and Yamada, 2006; Tachibanaki and Urakawa, 2007; Abe
and Tamada, 2008) but no consensus has been reached, and the cross-sectional analyses con-
ducted by Tachibanaki and Urakawa (2007) and Abe and Tamada (2008) did not control for
either prefecture or year effects. We exploited the variations in effective minimum wage across
prefectures over time to identify how the minimum wage affected employment. We calculated
the employment rate using data from the Employment Status Survey (ESS).

Finally, we examined how the minimum wage affected the full-time/part-time wage differ-
ential. Some evidence suggests that an increase in the minimum wage may lower the pay gap
between women working full-time and part-time. Manning and Petrongolo (2008) reported a
faster wage growth at the bottom end of the hourly wage distribution for part-time workers
compared to full-time workers after the introduction of a national minimum wage. Abe and
Tanaka (2007) found that a minimum wage prevented wage erosion among part-time workers
relative to full-time workers. We directly quantified how the minimum wage affected the pay
gap between full-time and part-time workers using the counterfactual wage distribution without
an increase in the effective minimum wage.

Our analysis revealed that an increase in the minimum wage relative to wage distribution
significantly contributed to the compression of the wage distribution among low-skilled female
workers. The 10/50 log wage differential was 0.35 in 1994 and narrowed to 0.32 in 2003 for male
workers. If the distance between the minimum wage and the median of the wage distribution
remained constant, the distance between the 10th and 50th percentiles of the wage distribution
would have remained unchanged for the 10-year period. The 10/50 log wage differential stayed
constant at around 0.51 between 1994 and 2003 for female workers but would have diverged by
0.05 without an increase in the real value of the minimum wage. These findings are consistent
with the hypothesis that an increased real minimum wage contributes to wage compression
among low-skilled workers. Moreover, the compression of the lower tail of the wage distrib-
ution was not attributable to the mechanical effect associated with disemployment, although
a moderate adverse effect of minimum wage on employment was observed among young and

middle-aged female workers. Furthermore, an increase in the real minimum-wage level con-



tributed to a reduction in the pay gap between full-time and part-time workers by about 5
percentage points.

The remainder of this paper is organized as follows. Section 2 introduces the minimum-wage
system in Japan. Section 3 describes the data used in our analysis. Section 4 examines how the
minimum wage affected the lower tail of the wage distribution separately for male and female
workers. We quantified the effect by comparing the actual wage distribution to the counterfac-
tual wage distribution without an increase in the effective minimum wage. Section 5 reexamines
the relationship between minimum wage and wage compression using a counterfactual sample
in the absence of disemployment. Section 6 analyzes the effect of the minimum wage on the

full-time/part-time wage differential. The last section presents our conclusions.

2 Statutory Minimum Wage in Japan

The minimum wage in Japan is based on the Minimum Wages Law, which was enacted in 1959
and substantially revised in 1967. The current law defines two types of minimum wages: a re-
gional minimum wage based on collective agreement and a minimum wage based on the research
and deliberations of minimum-wage councils. The first system assumes that the minimum wage
agreed upon by craft-wide or industry-wide bargaining will be extended to nonunionized work-
ers within the same sector. However, such bargaining does not really exist under the Japanese
enterprise union system; in practice, all minimum wages in Japan are currently of the second
type.

Under the current system, the chief of the prefectural labor bureau determines the level of
the prefectural minimum wage based on the regional minimum-wage councils’ deliberations.
Deliberations are largely influenced by criteria (Meyasu) for the amount of minimum-wage
increase, set annually by the central minimum-wage council. The central minimum-wage council
consists of representatives of public interest (academics and a retired bureaucrat), employers,
and employees. The central council classifies all Japanese prefectures into four ranks by actual
wage levels and the standard cost of living. The central minimum-wage council then issues the
criteria (Meyasu) for the amount of a minimum-wage increase for each rank.

The political process of the minimum-wage determination described above tends to be biased



toward the status quo. This causes the real value of the minimum wage to creep up during
a period of wage deflation, as shown in Figure 2: a time series of nominal and real minimum
wages indicates the steady increase in the real value of the minimum wage. The real minimum
wage displayed here is calculated by dividing the nominal minimum wage by the consumer price
index.

The political climate also creates a bias toward the equalization of minimum-wage levels
across prefectures. In 2003, the hourly minimum wage was 708 yen in Tokyo and 605 yen in
Aomori. Tokyo was classified as Rank A (with the highest minimum wage), while Aomori was
classified as Rank D (with the lowest minimum wage). Apparently, regional minimum wages
are much less heterogeneous across prefectures than wage distributions. The regional minimum
wage was not changed in response to an economic shock to the local labor market. Thus, the
degree to which the wage distribution is affected by the minimum wage differs significantly
across prefectures. During a recession, the minimum-wage bite may be severe in rural areas.

Figure 3 plots the minimum wage denominated by the median wage in 1994 and 2003 by
prefecture. Tokyo is located in the bottom-left corner because the real value of its minimum
wage was low for both years. In contrast, Aomori, Akita, Miyazaki, and Okinawa are located in
the top-right corner because they had relatively high minimum wages compared to the median
wage for both years. All prefectures experienced an increase in levels of the real minimum-wage
during this 10-year period, as evidenced by the fact that all the prefectures lie above the 45-
degree line. The vertical distance from the 45-degree line indicates that increases in minimum
wages differed across prefectures in real terms.

Legal enforcement of the minimum wage is weak in Japan. The prefectural labor bureau is
in charge of enforcement. When an employer’s noncompliance is detected, the labor bureau may
institute a fine of up to 20 thousand yen (about 200 U.S. dollars). Employers who violate the
minimum-wage law must also compensate employees for the difference between the minimum
wage and the actual wage. However, in practice, the minimum wage seems to be mostly enforced
through public pressure on employers. In particular, the reputations of larger companies would

be damaged if the public were aware that they paid workers less than the minimum wage.



3 Data

This analysis used 1994-2003 micro data from the Basic Survey of Wage Structure (BSWS),
which is compiled annually by the Japanese government. The survey covers private establish-
ments with 5 or more regular employees and public establishments with 10 or more regular
employees in almost all regions and industries in Japan, with the exception of agriculture.
Approximately 1.5 million workers have been surveyed every year from 60-70 thousand estab-
lishments. Establishments are randomly sampled in proportion to prefecture and industry size
and the number of employees according to the Establishment and Enterprise Census, which
lists all establishments in Japan. For the survey, randomly selected establishments are asked
to extract employee information from payroll records,® and establishments and individual files
are then merged using an establishment identification number.

The cross-sectional unit in the analysis is an individual worker whose relevant information
is available from the establishment. Both full-time and part-time workers are included in the
sample when they are directly hired by employers and accordingly appear on the establishment’s
payroll record. However, the BSWS does not cover workers who are employed by temporary
agent firms and dispatched to establishments. The available information includes each worker’s
wages, age, sex, educational attainment only for full-time workers, full-time/part-time status,
type of work or job, and working days/hours, as well as the firm’s attributes, such as the number
of permanent workers (Joyo Rodo Sha),! firm size, industry, and location. Data about wages
include individuals’ contracted hours of work and overtime hours between June 1 and June
30, contracted pay, overtime pay, and allowances (e.g., for family and transportation) over the
corresponding period. Japanese minimum wage laws apply to the straight wage rate excluding
allowances. We defined hourly wage as (wages for contracted hour — commutation allowance —
perfect attendance allowance — family allowance)/contracted hours of work, which is consistent

with the minimum-wage law.’

3 A person in charge of personnel at each establishment is asked to randomly choose a number of workers
from the pool of employees using specific instructions for random sampling, including the sampling probability,
which is dependent on the industry and establishment size.

4Workers who meet one of the following three criteria are classified as permanent workers: 1. On contracts
that do not clearly specify a contractual time period; 2: On contracts that last more than a month; or 3: On
contracts that last less than a month, but on which the workers worked 18 or more days in the last 2 months.
This classification includes part-time workers if one of the above criteria is satisfied.

A change in the minimum wage conceivably may affect the level of allowances. However, this change to the



Our analysis on how the minimum wage affects employment also included data from a house-
hold survey that covers unemployed as well as employed individuals. We used the Employment
Status Survey (ESS) for the years 1997 and 2002. The ESS is distributed every 5 years to
approximately 440 thousand households in sampled units that cover the complete population.’
The survey collects information about the number of household members and labor force status
for household members aged 15 and older as of October 1 of each survey year. Our study drew
on micro data about employment status, educational attainment, age, sex, and residential area.
Overall, the sample included approximately 1 million individuals, with a half-million males and
a half-million females for each year that the survey was conducted. The sample was restricted

to data with valid age, educational background, and employment status.

4 The Role of the Minimum Wage

4.1 Effect on the Wage Distribution

Increases in the minimum wage can affect the wage distribution through three channels. First,
the wage distribution may be censored by the minimum wage. In this case, the wage distribution
spikes around the minimum wage. Second, an increased minimum-wage hike may result in the
truncation of the wage distribution associated with employment loss. The disappearance of the
bottom end of the wage distribution can mechanically change the distance between the 10th
and 50th percentiles of the wage distribution. Finally, a rise in the minimum wage may exert
a spillover effect on workers who earn more than the minimum wage. In a competitive labor
market, substitution between workers with different skill levels can affect the wages paid to
workers who are not directly affected by the minimum wage (Teulings, 2000). In a monopsonic
labor market, spillovers can occur when the labor supply curve facing an employer is shifted by
increases in the reservation wage for unemployed workers (Manning, 2003).

Figures 4A and 4B illustrate the log wage distribution in low-wage and high-wage prefectures

in 1994 and 2003 for male and female workers with hourly wages between 400 and 3,500 Japanese

definition of the hourly wage would not substantially alter the results obtained in our analysis.
6Data exclude foreign diplomats, foreign military personnel and their dependents, persons dwelling in Self
Defense Force camps or ships, and persons serving sentences in correctional institutions.



yen. The horizontal axis is the level of hourly wage. Aomori and Tokyo are examples of low-wage
and high-wage prefectures, respectively. The wage distribution moved dramatically toward the
lower end in Aomori from 1994 to 2003. A spike emerged around the minimum-wage level in
the male wage distribution, while the female wage distribution was skewed and flattened at
the minimum-wage level. More than 5 percent of female workers earned the minimum wage
or less in 2003. As indicated by the density of hourly wages below 1,000 Japanese yen, the
proportion of male low-wage workers also increased in Tokyo, although not to the same extent
as in Aomori. However, the minimum wage did not seem to bind workers in Tokyo over the
sample period.

Figure 5 illustrates the relationship between minimum wage and wage compression. The
figure plots the 10th percentile wage relative to the median wage along with the log of the
minimum wage relative to the median wage by sex. The slope of the fitted line is positive both
in panels A and B and greater in panel A for male workers than panel B for female workers. The
plotted points are located at a higher position in panel B than in panel A because the distance
between the 10th and 50th percentiles of the wage distribution is shorter for female workers
than male workers. The plotted points are slightly mixed up in panel A, but are separated
by year into the upper right and lower left in Panel B. The increase in the real value of the
minimum wage appears to be an important cause of the compression of the female 10/50 log
wage differential.

We conducted a regression analysis to investigate the cause for this wage compression. Based
on Lee’s (1999) approach, we examined to what extent the minimum-wage bite can explain the
compression between the 10th and 50th percentiles of the wage distribution separately for male

and female workers. Our estimation applied a model of the form

p .
In (Z;’;g) = 3,In (_77;15007:) + dyy + did + ugy, (1)

it it

where ¢ is the index for prefecture and t is the index for year. The variable w” is the pth
percentile of the wage distribution, mw is the minimum wage, d; is a vector of year dummies,
and d; is a vector of prefecture dummies. The minimum-wage bite is measured by the log of the

minimum wage relative to the median wage. Parameter 3, represents the percentage change



in the pth percentile wage relative to the median wage caused by a one percent increase in the
effective minimum wage. Higher-order terms of the effective minimum wage might be included
as additional regressors to capture the nonlinear relationship between the minimum wage and
wage compression. However, neither square nor cubic terms were statistically significant in the
model without prefecture effects. Year effects represent the evolution of the wage distribution
over time, the real minimum-wage level being constant. Prefectural fixed effects (FEs) were
added to allow for unobserved heterogeneity across prefectures in some specifications.
Estimated results were produced using ordinary least-squares (OLS) and instrumental vari-
able (IV) methods, and standard errors were clustered at the prefecture level. Tables 1A and
1B list the results for male and female workers, respectively. We began with an OLS regression
of the 10/50 log wage differential on year dummies. The estimated year effects represent the
unconditional evolution of the wage distribution over time. Column 1 in Table 1A shows that
the 10/50 log wage differential was almost stable between 1994 and 2000 and started to erode
slightly thereafter. Next, we added the effective minimum wage as an additional regressor. Col-
umn 2 shows that the coefficient for the effective minimum wage was positive and significant:
R? rose from 0.06 to 0.38. These results imply that the minimum-wage bite contributed to the
reduction in the distance between the 10th and 50th percentiles of the wage distribution. The
coefficients for year dummies shrank when the effective minimum wage was fixed. Thus, the
10/50 log wage differential would have diverged if the real minimum-wage level were unchanged.
However, the OLS may suffer from an upward bias associated with sampling errors. Because
the median wage appears in both sides as a denominator, the wage differential is automatically
positively correlated with the effective minimum wage when the median wage is measured with
sampling errors. We used instrumental variable methods to work around the potential bias,
based on research conducted by Card, Katz, and Krueger (1993) and Autor, Manning, and
Smith (2008). We used the minimum wage and the mean of the log wage within a prefecture
over the sample period as instruments for the effective minimum wage. However, as shown in
column 3, the IV estimates were almost identical to the OLS estimates. Given the large sample
size of the BSWS, an identical result between the OLS and IV seems quite natural. Hence,
the potential bias associated with sampling errors was negligible in our analysis. Column 4

shows that the minimum wage had a greater effect on wage compression when we controlled for
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prefecture effects. Thus, the results obtained in columns 1-3 were not driven by the unobserved
heterogeneity across prefectures.

Columns 6-9 report the results of the 90/50 log wage differential, which declined slightly
during the sample period. Contrary to our expectation, the effective minimum wage had a
positive and significant effect on the 90/50 log wage differential. R? rose from 0.04 to 0.40.
Again, the IV estimates were identical to the OLS estimates. The minimum wage effect became
smaller but still remained after controlling for prefecture effects. However, that an increase in
the minimum wage would push up the 90th percentile wage is not very realistic.

Our concern is a spurious correlation arising from an omitted variable. In the absence
of a minimum wage, the 90/50 log wage differential should be larger in a prefecture with a
higher level of wage dispersion. If the effective minimum wage is positively correlated with the
dispersion of latent wage distribution, the effect of the minimum wage on the 90/50 log wage
differential will be biased upward. In contrast, the effect on the 10/50 log wage differential will
be biased downward because the sign of the correlation with the wage dispersion is reversed.
We added the 75/50 log wage differential as an additional regressor to circumvent this potential
bias.” As expected, column 5 reveals that the minimum wage had a greater effect on the 10/50
log wage differential, and column 10 shows that the minimum wage had a lesser effect on the
90/50 log wage differential. These results can be interpreted as correcting for the omitted-
variable bias. However, the effect on the 90/50 log wage differential remains significant.

Columns 1-5 in Table 1B list the results of the 10/50 log wage differential for female work-
ers. Column 1 shows the increasing trend of the 10th percentile wage relative to the median
wage. Column 2 indicates that the coefficient for the effective minimum wage is positive and
significant. R? rose from 0.06 to 0.56 after the effective minimum wage was added. Moreover,
the estimated year effects were virtually zero or sometimes negative, conditional on the effective
minimum wage. These results suggest that wage compression can be entirely explained by in-
creases in the effective minimum wage over the sample period. The IV estimates were identical
to OLS estimates. The effective minimum wage had an even stronger effect after controlling for

prefectural fixed effects or wage dispersion. The minimum wage played a more significant role

"The results obtained from this analysis were identical after the 75/50 log wage differential was replaced
with the 70/60 log wage differential.
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in pushing up the lower tail of the wage distribution for female workers in terms of estimated
coefficients and R2.

Columns 6-9 report the results of the 90/50 log wage differential. Column 6 shows that
the 90/50 log wage differential was almost stable during the sample period. Column 7 reveals
a positive and significant effect of minimum wage on the 90/50 log wage differential but R?
increased only 6 percentage points. In this sense, the effective minimum wage does not explain
the 90/50 wage differential. The OLS estimates were identical to IV estimates and similar
to the fixed-effects estimates. However, the effect of the minimum wage plummeted after we
controlled for the 75/50 log wage differential. Overall, the minimum wage played a significant
role in compressing the lower tail of the wage distribution but did not account for the change

in the upper tail of the wage distribution for female workers.

4.2 Counterfactual Wage Distribution without an Increase in the

Effective Minimum Wage

Increases in the real value of the minimum wage contributed to the compression in the lower
tail of the wage distribution from 1994 to 2003, especially among female workers, as described
thus far. In other words, wage compression might not have occurred if the effective minimum
wage had remained unchanged over the 10-year period. Following Lee’s (1999) procedure, we
constructed a counterfactual wage distribution without any increase in the effective minimum
wage to quantify the relationship between the minimum wage and wage compression in more
detail. The counterfactual wage in 2003 was calculated by subtracting the effect of the 10-year
difference in the effective minimum wage from the actual wage in 2003. Specifically, the pth

percentile counterfactual wage in 2003 was simulated as follows:

- = ™Mw; 2003 MWw; 1994
P _ y4 2, 1,
In W5 9003 = In W5 5903 — B, {ln ( 50 —In 50 ’ (2)

W; 2003 W; 1994

where B; is the estimated coefficient obtained from the regression of the percentile wage dif-
ferential on the effective minimum wage, year dummies, and prefecture dummies. The pth

percentile varies with prefecture, year, and sex.
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Figure 6 displays the actual and counterfactual changes in the log hourly wage by percentile
between 1994 and 2003. Panels A and B show that the actual 10th percentile wage remained
unchanged for male workers and that lower percentile wages increased considerably for female
workers between 1993 and 2004. However, if the effective minimum wage remained at the 1994
level, the 10th percentile wage would have fallen by about 6 percent for male workers. Moreover,
the actual rise in the lower percentiles of the female wage distribution can be almost entirely
attributed to the minimum-wage hike. Indeed, the simulated change in the log hourly wage
was close to zero from the 10th to 35th wage percentiles for female workers. The difference
between the actual and counterfactual wage changes indicates a significant spillover effect on
workers who earn more than the minimum wage.

Figure 7 displays the actual and counterfactual wage distributions in 1994 and 2003. The
horizontal axis is the log hourly wage. Panels A and B show the wage distribution for male
and female workers, respectively. The actual wage distribution in 1994 nearly overlaps with
that in 2003 for male workers. However, the counterfactual wage distribution suggests that
the lower tail of the wage distribution would have eroded if no increase in the minimum wage
had occurred. The lower tail of the actual wage distribution in 2003 is compressed for female
workers. The compression is displayed by the spike in the lower tail of the wage distribution.
However, the lower tail of the counterfactual wage distribution in 2003 overlaps with that of
the actual wage distribution in 1994. Thus, the compression of the lower tail of the wage

distribution can be almost entirely attributed to the minimum wage increase.

5 Wage Compression or Employment Loss?

5.1 Effect on Employment

The minimum wage provided a “wage floor” during the period of deflation, as seen above. This
brings up the question of how the wage floor affected employment during the corresponding
period. To examine how the minimum wage affected employment, we conducted a standard
pseudo-panel data analysis as set forth by Neumark and Wascher (1992) and Card and Krueger

(1995) among others.
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The employment rate for demographic group j in prefecture ¢ in year ¢ can be specified as

eMpijit
Popjit

mw; emp_ji
= Bo; + By, log (w—mt) + By; (po—jt) +diy; + didj + e, (3)

Jit D—jit

where emp is the number of employed individuals, pop is population size, and —j denotes all
demographic groups excluding group j. Again, the effective minimum wage is measured by
the log of the minimum wage relative to the median wage.® We added the employment rate
for other demographic groups to capture a common macroeconomic shock. Specifically, the
employment rate for male college graduates is included as a regressor. In light of the criticism
by Card and Krueger (1995), we did not include the college enrollment rate as a regressor. We
included prefecture dummies to allow for an unobserved prefecture effect in some specifications.
If parameter 3, is negative, an increase in the minimum wage reduces the employment rate.
The elasticity of the employment rate can be calculated via the estimated parameter (3; divided
by a national average of employment rate for group j. The employment rate was calculated
from ESS data; these surveys were only conducted in the years 1997 and 2002 during the sample
period of 1994-2003. The effective minimum wage was calculated from the BSWS, as in the
previous analysis. Our analysis focused on low-skilled workers who had completed high school
or less. This low-skilled group tends to be most affected by increases in the minimum wage.
Typical low-wage workers are young or middle-aged women with part-time jobs.

The model was estimated using weighted least squares (WLS). We used the square root of
the sample variance in the employment rate as the weight. This approach is also known as
a minimum y? method for the analysis of grouped data. Table 2A reports the results of the
disemployment effect by age group among male workers. Columns 1-4 report the cross-sectional
estimates. The estimated year effect was negative for all age groups, indicating a decline in the
labor force attachment. The disemployment effect was small but significant for males aged 31—
59 years. However, it became nonsignificant after we controlled for the prefecture effect. Indeed,
we found no statistically significant effects in any age group in fixed-effects specifications.

Table 2B reports how the minimum wage affected female employment by age group. The

minimum wage effect was nonsignificant except for females aged 31-59 years. However, column

8The time trend in our measure of the effective minimum wage is similar to the Kaitz index.
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7 reveals a moderate and significant disemployment effect for females aged 31-59 years. The
implied elasticity is —0.316. This result seems plausible, given the high proportion of part-time

workers and the fact that the minimum-wage bite is considerable for this demographic group.

5.2 Counterfactual Wage Distribution in the Absence of Disemploy-

ment

Up to this point, the results have confirmed that an increase in the effective minimum wage
compresses the lower tail of the wage distribution but reduces employment for low-skilled, young
and middle-aged female workers. Our concern is that the lower tail of the wage distribution
may be mechanically compressed by the truncation of the bottom end of the wage distribution
associated with disemployment. If the probability density function monotonically increases
between the 10th percentile wage and the minimum wage, the distance between the 10th and
50th percentiles of the wage distribution should mechanically shrink after the wage distribution
is truncated at the minimum wage.

We constructed a counterfactual wage distribution to quantify the mechanical effect. We
used the estimated disemployment effect to recover the counterfactual wage distribution if
employment loss did not occur. The change in the employment rate caused by changes in the
minimum wage between years t — 1 and ¢ can be expressed as A (%) = ﬁ/\le log (%) ,
where 5/\1] is the estimated coefficient for the effective minimum wage in the fixed-effect estimates

of the employment equation for group j. The change in the number of employed can be

expressed as

—~ muw; Apopi;
Aempjy = 31;Alog < 5()zt> " PODjit + I empi—1, (4)
Wit POPjit—1

where Apop;;; is assumed to be constant over time. Using this formula, the counterfactual wage

distribution for group j in prefecture i in year ¢ can be constructed using the following steps.

1. Substituting the actual change in the effective minimum wage yields the number of
workers who lost their job by group and prefecture between years ¢ — 1 and ¢. Then,

calculate the total number of unemployed workers between 1995 and 2003, Ng% =

> jmin {—Aempji;, 0}.
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2. Adding N9 workers into the lowest end of the wage distribution yields the counterfactual
wage distribution in the absence of disemployment. The counterfactual wage distribution
is produced by the wage data on Nj; + N9 workers, where zero log wage is assigned to

N4 unemployed workers.

We constructed the counterfactual wage distribution only for female workers because we
found no significant disemployment effect for male workers. Among low-skilled workers, the
minimum-wage hike reduced employment for females aged 31-59 years. Thus, we recovered
the wage distribution in the absence of disemployment for this demographic group. In the
process of creating the counterfactual sample, we lost the observations from the first year of
the sample period. The results of the 10/50 log wage differential in Table 1B were reproduced
for the counterfactual sample in Table 3. Estimation results differed only marginally. Column
2 shows the estimated coefficient for the effective minimum wage, which is almost identical
to that in Table 1B. Hence, the mechanical effect is negligible. After we added the effective
minimum wage, R? rose from 0.06 to 0.59, and the estimated year effects became virtually zero
or sometimes negative. Columns 3-5 confirm the robustness of the results. The reduction in
the distance between 10th and 50th percentiles of the wage distribution can still be almost
entirely explained by the increase in the effective minimum wage. Thus, the compression of the
wage distribution cannot be attributed to the truncation of the wage distribution, but to the

censoring and spillover arising from the minimum-wage hike.

6 The Part-time Pay Penalty

The effect of the minimum wage on wage compression has an implication for the part-time
penalty, i.e., the pay gap between full-time and part-time workers. Employees who are paid
the minimum wage are typically part-time workers. A reduction in dispersion in the bottom
end of the wage distribution may cause a reduction in the full-time/part-time wage differential.
Again, the counterfactual wage distribution without an increase in the effective minimum wage
was used to quantify the effect of the minimum wage on the pay gap between full-time and

part-time workers. Our analysis focused on female workers because the proportion of male
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part-time workers was very small.”

Table 4 reports the actual and counterfactual pay gaps between full-time and part-time
workers. The fraction of part-time workers in the workforce increased from 21.5 to 32.1 percent
between 1994 and 2003. The actual pay gap was 36 percent in 1994 and increased to 38 percent
in 2003. However, the pay gap would have been 41 percent in 2003 if the minimum wage had
remained at the 1994 level. These results imply that the minimum wage contributed to the
reduction in the full-time/part-time wage differential by 3 percentage points at the mean.

Figure 8 illustrates the full-time/part-time log wage differential by wage percentile. The pay
gap between full-time and part-time workers increases from the lower to the upper tail of the
wage distribution. The actual pay gap did not change below the 30th percentile between 1994
and 2003. However, the pay gap would have expanded if no increase in the minimum wage had
occurred. The minimum wage had a greater effect in the lower tail of the wage distribution. For
example, the simulated pay gap without the minimum wage increase is 5.4 percentage points

at the 25th percentile.

7 Conclusion

This study empirically examined how the minimum wage affected the wage distribution between
1994 and 2003 in Japan, the world’s second largest economy. Japan’s experience after the late
1990s differed from that of the United States in the 1980s and 1990s. The median wage fell
in a deflationary economy, and the statutory minimum wage steadily increased despite the
recession. The combination of the declines in the median wage and increases in the minimum
wage substantially raised the minimum wage relative to median wage between 1994 and 2003.
Indeed, the minimum-wage hike compressed the lower tail of the wage distribution in Japan,
whereas a fall in the effective minimum wage resulted in an increased wage inequality in the
United States.

Our analysis revealed that the minimum wage had a significant effect on wage compression
for female workers. The decline in the 10/50 wage differential among female workers between

1994 and 2003 was almost entirely explained by the increase in the minimum wage relative

9The fraction of part-time male workers was 1.8 percent in 1994 and 4.0 percent in 2003.
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to the median wage. Without this increase in the effective minimum wage, no increases in
hourly wages below the 35th percentile of the wage distribution would have occurred for female
workers. The minimum-wage hike reduced employment for low-skilled, young and middle-aged
female workers. The disemployment effect was —0.31 in elasticity terms. However, we obtained
similar results for wage compression after recovering the wage distribution in the absence of
disemployment. We also found that the increase in the effective minimum wage decreased
the full-time/part-time wage differential by 5 percentage points in the lower tail of the wage
distribution among female workers. To summarize, the minimum wage provided a wage floor
for female workers in Japan’s deflationary economy. However, this benefit of the minimum-
wage system came at the cost of moderate employment loss among low-skilled, young and
middle-aged female workers. The findings imply a policy trade-off between the reduction in
wage inequality and disemployment of workers who are weakly attached to the labor market.
Some issues remain for future research. First, it would be helpful to address the issue of
employment in more detail by using unique data about job flow at the establishment level. Data
from the Survey on Employment Trends (Koyou Doukou Chousa) could be used to analyze how
the minimum wage affects job flow for various demographic groups. Second, the minimum-wage
hike may affect college enrollment and occupational choices. Moreover, constructing a model
of educational and occupational choices would be helpful to examine how the minimum wage

affects complex individual choices.
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Table 1A: How the real value of the minimum wage affected the wage distribution.
Sample: Males, 1994-2003

OO (3) @ 6 6 0 (8) ® 10
Estimation Methods ~ OLS OLS IV FE OLS OLS OLS IV FE OLS

Dependent Variables 10/50 log Wage Differential 90/50 log Wage Differential
In (MW/W50) 0.29 0.28 049 041 0.42 0.42 032 021
- (0.07) (0.07) (0.06) (0.05) - (0.12) (0.13) (0.06) (0.04)
In (W75/W50) -0.80 1.46
- h - - (0.13) - - - - (0.09)
Year 1995 -0.00 -0.00 -000 -001 -001 -0.01 -0.00 -0.01 -0.01 -0.01
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Year 1996 000 -001 -001 -001 -0.01 -0.00 -0.00 -0.010 -0.010 -0.01
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00)
Year 1997 001 -000 -000 -001 -0.01 -0.02 -0.03 -0.03 -0.03 -0.01
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00)
Year 1998 000 -001 -001 -002 -0.02 -0.02 -0.04 -0.04 -0.04 -0.02
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.00) (0.00)
Year 1999 000 -001 -001 -002 -0.03 -0.02 -0.04 -0.04 -0.04 -0.02
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.01) (0.00)
Year 2000 -0.00 -0.02 -0.02 -0.03 -0.04 -0.02 -0.05 -0.05 -0.05 -0.02
(0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01) (0.01) (0.00)
Year 2001 -0.01 -0.03 -003 -004 -004 -0.01 -0.04 -005 -0.04 -0.02
(0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01) (0.01) (0.00)
Year 2002 -0.02 -0.04 -004 -006 -0.05 -0.01 -0.04 -0.04 -0.03 -0.03
(0.00) (0.01) (0.01) (0.01) (0.00) (0.00) (0.01) (0.01) (0.01) (0.00)
Year 2003 -0.02 -0.05 -0.05 -0.07 -0.06 -0.02 -0.06 -0.06 -0.05 -0.03
(0.00) (0.01) (0.01) (0.01) (0.01) (0.00) (0.01) (0.01) (0.01) (0.00)
Constant -051 -020 -021 -0.04 019 062 1.06 1.07 098 0.36
(0.00) (0.08) (0.08) (0.06) (0.08) (0.01) (0.13) (0.13) (0.06) (0.06)
First Stage F-statistic - - 200000 - - - - 200000 - -
Observations 470
R’ 0.06 0.38 — 091 065 0.04 0.40 — 0.93 0.88

Notes: Standard errors in parentheses are clustered at the prefecture level. The base year is 1994. MW, W50, and
W75 represent minimum wage, median wage, and 75th percentile wage, respectively. Instrumental variables are

In(MW) and In(wage) , where In(wage) is the mean of the log wage within a prefecture between 1994 and 2003.
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Table 1B: How the real value of the minimum wage affected the wage distribution.
Sample: Females, 1994-2003

“m @@ & @ ©6 © O @© © 10
Estimation Methods OLS OLS IV FE OLS OLS OLS IV FE OLS

Dependent Variables 10/50 log Wage Differential 90/50 log Wage Differential
In (MW/W50) 039 038 054 042 021 021 027 0.09
~ (0.04) (0.04) (0.10) (0.03) (0.11) (0.12) (0.13) (0.04)
In (W75/W50) -0.49 1.76
- h B B (0.07) - B h - (0.06)
Year 1995 -0.00 -0.00 -0.00 -0.00 -0.00 -0.01 -0.01 -0.01 -0.01 -0.01
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.00)
Year 1996 0.00 -001 -001 -0.00 -0.01 -0.02 -0.02 -0.02 -0.02 -0.02
(0.00) (0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.01) (0.00)
Year 1997 0.00 -001 -001 -0.00 -0.01 -0.02 -0.03 -0.03 -0.03 -0.02
(0.00) (0.00) (0.00) (0.00) (0.00) (0.01) (0.01) (0.01) (0.01) (0.00)
Year 1998 001 -001 -001 -0.02 -0.02 -0.03 -0.04 -0.04 -0.04 -0.03
(0.00) (0.00) (0.00) (0.01) (0.00) (0.01) (0.01) (0.01) (0.01) (0.00)
Year 1999 0.00 -0.02 -0.02 -0.03 -0.02 -0.02 -0.03 -0.03 -0.04 -0.03
(0.00) (0.00) (0.00) (0.01) (0.00) (0.01) (0.01) (0.01) (0.01) (0.00)
Year 2000 001 -001 -001 -0.02 -0.02 -0.02 -0.04 -0.04 -0.04 -0.03
(0.00) (0.00) (0.00) (0.01) (0.00) (0.01) (0.01) (0.01) (0.01) (0.01)
Year 2001 002 -001 -0.01 -002 -0.01 -0.00 -0.03 -0.03 -0.03 -0.03
(0.00) (0.01) (0.01) (0.01) (0.00) (0.01) (0.01) (0.01) (0.01) (0.01)
Year 2002 002 -001 -001 -0.03 -0.010 -0.00 -0.02 -0.02 -0.03 -0.04
(0.00) (0.01) (0.01) (0.01) (0.00) (0.01) (0.01) (0.01) (0.02) (0.01)
Year 2003 003 -001 -001 -0.02 -0.010 -0.010 -0.03 -0.03 -0.03 -0.04
(0.00) (0.01) (0.01) (0.01) (0.00) (0.01) (0.01) (0.01) (0.02) (0.01)
Constant -035 -0.14 -015 -0.10 001 060 071 o071 077 0.17
(0.00) (0.02) (0.02) (0.05) (0.03) (0.01) (0.06) (0.07) (0.07) (0.03)
First Stage F-statistic - - 24569 - - - - 24569 - -
Observations 470
R? 0.07 0.56 - 091 071 0.03 0.09 — 0.83 0.84

Notes: Standard errors in parentheses are clustered at the prefecture level. The base year is 1994. MW, W50, and
W75 represent minimum wage, median wage, and 75th percentile wage, respectively. Instrumental variables are

In(MW) and In(wage) , where In(wage) is the mean of the log wage within a prefecture between 1994 and 2003.
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Table 2A: How the minimum wage affected the employment rate.

Dependent variable: Employment rate
Sample: Males, High School Education or Less, 1997 and 2002

@) ) @) (4) () (6) () @)
Estimation Methods WLS FE
Age Groups <22 23-30 31-59 >60 <22 23-30 31-59 >60
In (MW/W50) 0.204 -0.018 -0.055 -0.066 -0.394 0.040 -0.058 -0.099
(0.077) (0.031) (0.020) (0.055) (0.338) (0.143) (0.077) (0.174)
Employment Rate for 3.630 1422 1242 2557 -0.253 0.170 0.244  0.196
Male College Graduates (0.747) (0.301) (0.193) (0.527) (0.915) (0.378) (0.207) (0.473)
Year 2002 -0.023 -0.024 -0.014 -0.015 -0.047 -0.047 -0.030 -0.049
(0.017) (0.007) (0.004) (0.012) (0.026) (0.011) (0.006) (0.013)
Constant -2520 -0.478 -0.325 -2.086 0.667 0.808 0.650 0.194
(0.742) (0.299) (0.192) (0.526) (0.983) (0.408) (0.223) (0.505)
Observations 94
R? 0.450 0.625 0.725 0.487 0.689 0.866 0.930 0.863
Average Employment Rate 0.800 0914 0935 0458 0.800 0914 0935 0.458
Elasticity 0.255 -0.020 -0.059 -0.144 -0.493 0.044 -0.062 -0.216
Notes: MW and W50 represent minimum wage and median wage, respectively.
Table 2B: How the minimum wage affected the employment rate.
Dependent variable: Employment rate
Sample: Females, High School Education or Less, 1997 and 2002
@) ) ®) (4) () (6) () ®)
Estimation Methods WLS FE
Age Groups <22 23-30 31-59 >60 <22 23-30 31-59 >60
In (MW/W50) 0.175 0.122 0211 -0.029 -0.536 -0.215 -0.217 -0.125
(0.089) (0.089) (0.090) (0.052) (0.387) (0.197) (0.118) (0.113)
Employment Rate for 3.170 1764 3.704 1348 0.981 -0.246 0.329 0.265
Male College Graduates (0.787) (0.798) (0.788) (0.458) (0.992) (0.505) (0.301) (0.290)
Year 2002 -0.022 0.030 0.023 -0.004 -0.017 0.016 -0.007 -0.016
(0.017) (0.018) (0.017) (0.010) (0.027) (0.014) (0.008) (0.008)
Constant -2.262  -1.039 -2.827 -1.098 -0.473 0.763 0.268 -0.084
(0.774) (0.785) (0.776) (0.451) (0.989) (0.504) (0.300) (0.289)
Observations 94
R? 0.702 0637 0562 0346 0935 0960 0984 0.961
Average Employment Rate 0.731  0.633  0.687 0.224 0731 0.633 0.687 0.224
Elasticity -0.239 -0.193 0.307 -0.129 -0.733 -0.340 -0.316 -0.558

Notes: MW and W50 represent minimum wage and median wage, respectively.

23



Table 3: How the real value of the minimum wage affected the wage distribution.

Sample: Females, Counterfactual Constructed Sample without Employment Loss, 1994-2003

@ ) 3) 4) ®)
Estimation Methods OLS OLS IV FE oLS
Dependent Variables 10/50 log Wage Differential
In (MW/W50) 040 039 056 042
(0.04) (0.04) (0.09) (0.03)
In (W75/W50) -0.48
- - - (0.08)
Year 1996 0.00 -0.00 -0.00 -0.01 -0.00
(0.00) (0.00) (0.00) (0.00) (0.00)
Year 1997 0.00 -001 -001 -0.00 -0.01
(0.00) (0.00) (0.00) (0.00) (0.00)
Year 1998 001 -001 -001 -0.010 -0.01
(0.00) (0.00) (0.00) (0.01) (0.00)
Year 1999 0.00 -0.02 -0.02 -0.02 -0.02
(0.00) (0.00) (0.00) (0.01) (0.00)
Year 2000 001 -001 -001 -0.02 -0.01
(0.00) (0.00) (0.00) (0.01) (0.00)
Year 2001 0.02 -001 -001 -0.02 -0.01
(0.00) (0.01) (0.01) (0.01) (0.00)
Year 2002 0.02 -001 -001 -0.02 -0.00
(0.00) (0.01) (0.01) (0.01) (0.00)
Year 2003 0.03 -001 -001 -0.02 -0.00
(0.00) (0.01) (0.01) (0.01) (0.00)
Constant -0.35 -0.14 -0.14 -0.10 0.00
(0.00) (0.02) (0.02) (0.04) (0.03)
First stage F-statistic - - 78396 - -
Observations 423
R? 006 059 059 092 0.72

Notes: Standard errors in parentheses are clustered at the prefecture
W50, and W75 represent minimum wage, median wage, and 7

Instrumental variables are In(MW) and In(wage) , where In(wage)
prefecture between 1994 and 2003.

level. The base year is 1994. MW,
5th percentile wage, respectively.

is the mean of the log wage within a

Table 4: Actual and counterfactual pay gaps between full-time and part-time female workers.

1) ) ©) (4) (5) (6)
Sample 1994 Actual 2003 Actual 2003 Counterfactual
Full-time  Part-time  Full-time Part-time  Full-time Part-time
log Wage 7.05 6.69 7.14 6.75 7.13 6.72
(0.0006)  (0.0008)  (0.0008)  (0.0007)  (0.0008)  (0.0008)
log Wage 0.36 0.38 0.41
Differentials (0.0005) (0.001) (0.001)
Observations 383006 104969 281953 133124 281953 133124
(21.5%) (32.1%)

Notes: Standard errors are in parentheses.
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Figure 1: Trends in selected percentiles of the log hourly wage.
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Notes: Data about American workers are taken from the Merged Outgoing Rotation Groups 1994-2003.
Following Feenberg and Roth’s (2007) recommendation, the hourly wage is calculated by “earnwke” divided

by “uhourse”.
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Figure 2: Nominal and real minimum wages.
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Notes: Minimum wages are weighted averages of regional minimum wages. The weight is the number of
workers in the BSWS.

Figure 3: The ratio of the minimum wage to the median wage by prefecture in 1994 and 2003.

Lo
8
® Okinawa
0 d A.k,&gm(,i Miyazaki
7 o Slmengat
#Ragostiima
r
® \Wakayama . m%am
oWWiRiayddkpuch
™ ® Okayama .
o
S
N
T T T T
35 .45 5
1994
® Minimum Wage/Median Wage = — 45-degree Line

26



Figure 4A: Male log wage distribution by selected prefecture and year.
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Notes: The sample is restricted to workers whose hourly wages were between 400 and 3,500 Japanese yen.

Figure 4B: Female log wage distribution by selected prefecture and year.
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Figure 5: Wage compression and minimum wage.
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Figure 6: Actual and counterfactual changes in the log hourly wage by percentile, 1994-2003.
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Figure 7: Actual and counterfactual log wage distributions.
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Panel B: Females
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Full-time/Part-time log Wage Differential

Figure 8: Female full-time/part-time log wage differential.
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