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Executive Summary

This paper investigates the effects of an increase in minimum wages on wage in-
equality and gender pay gap in APEC economies using unbalanced economy-level
panel data from 1990 to 2017. We estimate both linear and quadratic models of the
effective minimum wage, while controlling for macroeconomic variables that could
affect wage inequality as well as gender pay gap. The increase in the minimum wage
has the effect of alleviating the wage inequality at the lower-tail of the wage distribu-
tion. The effect is much greater for women than for men, which contributes to re-
ducing gender pay gap. On the other hand, the rise in the minimum wage does not
affect the wage inequality at the upper-tail of the wage distribution for both women
and men.

Keywords: Minimum wage, Gender pay gap, Wage inequalities, Minimum to median

wage
JEL Classification: J23, J31, J38
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The Effects of Minimum Wages on
Wage Inequality and Gender Pay Gap
in APEC Economies

Seongman Moon

l. Introduction

The statutory minimum wage is the government's direct policy instrument that
can affect the wage level of an economy. That is, the government can use the mini-
mum wage to ensure that the wage level of workers in weak bargaining positions
cannot fall below the minimum living expense. In this sense, the minimum wage can
be used as a labor market policy to guarantee the basic quality of jobs in addition to
the regulation of working hours. Although the minimum wage system is imple-
mented in many countries, differences in the opinion on the economic impact of
the minimum wage system still exist in academia. For example, empirical analysis of
the impact of the minimum wage increase on employment, which is the subject of
much debate in assessing the effects of the minimum wage increase, is mixed.! However,

* Department of Economics, Jeonbuk National University, 567 Baekje-daero, deokjin-gu, Jeonju-
si, Jeollabuk-do 54896, Republic of Korea. email: nopasanada0501@gmail.com; tel: +82-63-
270-3005.

1 See, for example, Card and Krueger (1995), Dube ez 2/. (2010), and Neumark and Wascher (2010).
Card and Krueger (1995) and Dube ¢ «/. (2010) argue that the rise in minimum wage has little
impact on employment, while Neumark and Wascher (2010) argue that rising minimum wages
reduces employment for less skilled workers.
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empirical studies on the effects of the minimum wage increase on wage inequality are
relatively small and concentrated in particular countries’ labor markets such as the
US labor market.2 Further, studies on its effects on gender pay gap are rare. This
may be because the statutory minimum wage policy does not directly intend to target
at reducing gender pay gap. This paper pays a particular attention on these unin-
tended effects and analyzes the effects of a change in minimum wages on wage ine-
quality as well as gender pay gap in APEC member economies that implement legal
minimum wage system.

The rise in the minimum wage can reduce the lower-tail of distribution of wages
in two ways. One leads to a spike effect: the lower-tail of the wage distribution can
be reduced because wages lower than the raised minimum wage in the distribution
of wages are concentrated in the new minimum wage. The other can lead to a spill-
over effect: the rise in the minimum wage raises other wages in the wage distribution.
In this case, wage inequality can be mitigated if the percentage increases in wages
above the minimum wage are smaller than that in the minimum wage. According to
economic theories, this ripple effect can occur for several reasons.3 If employers re-
place the least skilled workers with slightly higher-skilled workers due to the rise in
minimum wage, the demand for the latter will increase, which can increase the wages
of workers receiving higher wages than the minimum wage. For other reason, if an
employer wishes to maintain a wage gap between skill levels, the minimum wage
increase could also increase the wages of workers with slightly higher-skill level than
the wage of workers with the lowest skill level.

To the extent that the increase in the minimum wage affects the lower-tail of the
wage distribution, there is a possibility that the increase in the minimum wage can
reduce gender pay gap. This comes from the fact that the ratio of female workers
with lower skill levels to those with higher skill levels is greater than that of male
workers. Therefore, the change in the minimum wage may affect the lower-tail of

2 For example, DiNardo 7 4/ (1996), Lee (1999), and Autor ¢ «/. (2016) study the US labor markets
and Dickens and Manning (2004a, 2004b) study the UK labor markets.
3 See, for example, Neumark and Wascher (2010).
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women’s wage distribution more significantly than that of men’s wage distribution,
holding other things beings constant. Consequently, the same percentage increase in
the minimum wage will reduce the wage inequality in the lower-tail of women’s wage
distribution more than that in the lower-tail of men’s wage distribution. Further, the
same percentage increase in the minimum wage may increase women’s median (or
average) wage in the women’s wage distribution more than men’s median (average)
wage in the men’s wage distribution, which will contribute to reducing the median
(average) wage gap between men and women. This paper also investigates these pos-
sibilities.

Our study uses “country” as a unit of empirical analysis and constructs an econ-
omy-level panel dataset following Neumark and Wascher (2004). Our method is dif-
ferent from most previous empirical studies investigating the effect of minimum
wage using micro data within an economy. A “single” minimum wage in general
applies to countries that have a statutory minimum wage system. Therefore, previous
studies, as discussed in detail in the next section, use either time series data to obtain
the variation in the minimum wage over time or a method to identify certain cross
sectional groups which are affected differently by the change in the minimum wage
for a given time period. However, the time series analysis has a difficulty in distin-
guishing the effects of changing minimum wages from those of other macroeco-
nomic variables such as business cycle effects. Our method using a country-level
panel data can mitigate the limitations of the time series analysis in that information
from both cross-sectional and time series variations can be used: the variation in
minimum wages across countries is very large and the minimum wage changes an-
nually in most countries. In addition, the method of identifying certain groups that
are affected differently by the minimum wage fluctuations is arbitrary in many cases.
There is also a high possibility that the selection of the groups is not exogenous.
However, our method does not need to identify certain groups differently affected
by minimum wage fluctuations. Further, our method can control for the influence
of other macroeconomic variables which are different across countries and over time.

We modify the empirical model of Lee (1999) and Autor 7 /. (2016) and estimate
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the effect of the changes in minimum wage on wage inequality as well as on gender
pay gap in APEC economies that implement the statutory minimum wage system.
Unlike Lee (1999) and Autor ¢z 2/ (2016) who use the US state data, we include the
macroeconomic variables in the regression equation that may affect wage inequality
differently to mitigate omitted variable biases as much as possible. Overall, we find
that the increase in the minimum wage tends to alleviate the wage inequality at the
bottom of the wage distribution for both women and men. More importantly, the
minimum wage increase has a much greater impact on the lower-tail of the wage
distribution for women than for men, and thus reduce the wage gap between men
and women. The increase in minimum wage, on the other hand, has no effect on
wage inequality at the top of the wage distribution. These results confirm that our
estimation method is not much affected by a spurious relation.

The composition of this paper is as follows. Chapter 2 reviews previous studies
that estimate the effect of minimum wage on wage inequality and on gender pay gap.
In contrast to previous studies, this paper uses country-level panel data to obtain
sufficient variation in minimum wages and to control the impact of macroeconomic
variables on wage inequality. Section 3 illustrates the current status of the minimum
wage system in APEC economies. Section 4 presents the source and underlying sta-
tistics of the data used in the empirical analysis, and Chapter 5 explains the empirical
model and the variables used in the analysis. Chapter 6 presents the results of esti-
mating the effects of changes in the minimum wage on wage inequality and gender
pay gap. Chapter 7 summarizes the estimation results and concludes.
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Il. Literature Review

Wage inequality can be potentially explained by changes in labor demand, changes
in labor supply, or changes in labor market institutions. Hypotheses that are well
known for explaining changes in labor demand include skill biased technological
change and increased international trade. Factors that may cause changes in labor
supply include aging and higher education. Factors that may cause changes in the
labor market institutions include changes in the minimum wage, the dual structure
of the labor market, the union participation rate, etc.

Many studies on the causes of wage inequality paid attention on increase in wages
of skilled workers due to increases in the demand for skills in labor markets. In par-
ticular, these studies were triggered by the rapid increase in wage inequality in the
United States (US) in the 1980s. The two popular explanations, skill biased techno-
logical change and increase in international trade, have been considered as to be re-
sponsible for inducing increases in the demand for high skills. Skill biased technolog-
ical change raises the relative demand for skilled workers within industries, while
rapid expansion of international trade induces structural changes across industries
toward increases in relative demand for skilled workers. See, for example, Bound and
Johnson (1992), Katz and Murphy (1992), Juhn ez 2/ (1993), Krueger (1993), Murphy
and Welch (1993), Berman ez «/. (1994), and Borjas and Ramey (1995). To the extent
that the ratio of unskilled to skilled workers for women is greater than for men, these
studies on wage inequality has one implication for gender pay gap: both skill biased
technological change and the rapid expansion of international trade would contribute
to expanding the average (median) wage gap between men and women.

On the other hand, several studies estimated the effects of changes in the mini-
mum wage on wage inequality. For example, DiNardo ez . (1996), Lee (1999), and
Autor ¢z 4/, (2016) investigated how much the decrease in the real value of the federal
minimum wage explains the rapid expansion of wage inequality in the 1980s in the
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US using the Current Population Survey (CPS) data.4 During this period, wage ine-
quality largely occurred at the bottom of the wage distribution in the US, which cor-
responds to a decline in the real value of the federal minimum wage as well as to the
factors that induce the increase in the demand for skills. First, DiNardo ez /. (1996)
used the kernel density estimation method to examine whether the changes in the
labor market system due to the reduction of the real federal minimum wage and the
decline in union participation rates induce a sharp increase in wage inequality. Ac-
cording to their results, the decline in the real value of the federal minimum wage
accounted for a substantial portion of increase in wage inequality for both men and
women in the 80s among the potential explanations including labor demand and
supply effects. In particular, the decline in the real value of minimum wage mainly
affects the lower-tail of the wage distribution but hardly accounts for the wage gap
between the ninth decile and the median of the wage distribution. Lee (1999) con-
structed the US state-level panel data and estimated the effects of the minimum wage
relative to the median wage on the gap between the first decile and the median of the
wage distribution in the 1980s. According to his results, the decline in the real value
of the federal minimum wage explains almost all the wage gap between the first decile
and the median. Autor ¢ 2. (2016) extended Lee’s panel data until the time period of
2011, and controlled state fixed effects and used an 1V method unlike Lee (1999).
Although the estimates of Autor ¢7 /. (2016) are much smaller than those of Lee
(1999), their results also show that the decline in the minimum wage increases the
wage inequality in the lower-tail of the wage distribution. Three studies suggest that
the rise in minimum wage mitigates wage inequality at the bottom of the wage distri-
bution but not at the top of the wage distribution, although the magnitude of the
estimates is different across studies. Dickens and Manning (2004a, 2004b) estimated
the effect of the introduction of national minimum wage on the wage distribution in
the UK using a difference in difference method. They find that increase in the

4 Until the late 1980s, most states in the US did not implement the state minimum wage and thus
have the single federal minimum wage. Further, the nominal federal minimum wage remains con-
stant during the period of 1980-88.
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minimum wage modestly reduces wage inequality mainly due to a spike effect and do
not find a significant spill-over effect.

The studies that directly estimate the effects of the change in the minimum wage
on the gender pay gap include Blau and Kahn (1997), Robinson (2002), Robinson
(2005), McGuinness ¢ 4/ (2008), and Ganguli and Terrell (2009). Blau and Kahn
(1997) show that the sharp decline in the real value of the US federal minimum wage
between 1979 and 1988 is one of the important factors explaining the widening gen-
der pay gap. Using the UK data, Robison (2005) also present some evidence that the
minimum wage increase narrows the gender pay gap in regions where women com-
prise a relatively large share of the low paid workers, while Robison (2002) find that
the increase in the UK national minimum wage does not much affect the gender gap
in the low-tail of the wage distribution. McGuinness ¢z . (2008) present evidence
that the gender wage gap for part-time workers is decreased by the increase in the
national minimum wage in Ireland. Ganguli and Terrell (2009) show that the in-
crease in the national minimum wage between 1997 and 2003 contributes to the clos-
ing the gender wage gap in Ukraine.
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lll. Minimum Wages in APEC Economies

In this section, we look into various statistics that can help to understand the
differences in minimum wages across economies and over time. Due to the data
availability, we only consider 8 APEC member economies such as Australia, Canada,
Chile, Japan, Korea, Mexico, New Zealand, and United States. But for comparison,
we also consider some OECD member economies that have been implementing the
statutory minimum wage system.

Figure 1 shows the real minimum wages in 2001 and 2017 for the 8 APEC mem-
ber economies as well as some OECD member countries obtained from OECD
stats. The real minimum wage can be compared over time since the effect of inflation
is controlled. Real minimum wages are also normalized based on the level of pur-
chasing power of each country so that they can be compared across countries. Here,
the real minimum wage is measured using US dollars (USD).5 We notice several dis-
tinct features: (1) the dispersion of real minimum wages across the APEC member
economies as well as the OECD member countries is quite large in both 2001 and
2017; (2) real minimum wages have increased over time for almost all economies,
although the magnitude of their growth is quite different across economies; (3) the
magnitude of the real minimum wage dispersion across economies is not much
changed between 2001 and 2017.

Specifically, of the 8 APEC economies in 2017, Mexico and Chile have very low
minimum wages: the real minimum wages of Mexico and Chile are 1.0 and 3.0 USD,
respectively. Korea, the US, Japan, and Canada have middle minimum wages ranged
from 6.4 to 8.4 USD. New Zealand and Australia have high minimum wages: the
real minimum wages of New Zealand and Australia are 9.5 and 11.3 USD, respec-
tively. Korea’s real minimum wage is 6.4 USD, which is slightly lower than the aver-
age real minimum wage (6.9 USD) over the APEC economies. Mexico has the lowest

5 Germany’s real minimum wage in 2001 is not available because Germany introduced the national
statutory minimum wage system in 2015.
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minimum wage and Australia has the highest minimum wage among the APEC
economies: Australia’s minimum wage is about 11.3 times greater than that of Mex-
ico, suggesting the large dispersion of the minimum wages across the APEC econo-
mies. For the other OECD member countries, Slovak Republic has the lowest real
minimum wage of 3.4 USD, while Luxembourg has the highest real minimum wage
of 11.5 USD. And the average real minimum wage over these countries is 7.1 USD,
suggesting that the range of the real minimum wage distribution is quite similar be-
tween the 8 APEC member economies and the other OECD economies if Mexico
is taken out.

In 2001, Mexico, Chile, and Korea have low minimum wages ranged from 0.9 to
2.9 USD; Japan, and Canada, New Zealand, and the U.S. have middle minimum
wages from 6.3 to 7.1 USD; and Australia has a high minimum wage of 10.0 USD.
The average real minimum wage over the APEC economies is 5.3 USD in 2001,
indicating that the average real minimum wage has increased about 30% (1.9% an-
nually) from 2001 to 2017. On the other hand, Mexico’s real minimum wage, the
lowest level among the 8 APEC economies, has just increased about 10% (0.6%
annually) and Australia’s real minimum wage, the highest level among the 8 APEC
economies, has just increased about 12% (0.8% annually), suggesting that the range
of the dispersion of minimum wages over the APEC economies does not change
much between 2001 and 2017.

There has been a significant increase in real minimum wages for some APEC
economies such as Korea, New Zealand, and Chile between 2001 and 2017. For
example, Korea'’s real minimum wage has increased from 2.9 to 6.4 USD, indicating
that it grows 7.8% annually. This increase significantly reduces the real wage differ-
ence between Korea and other APEC economies such as Japan, and Canada, New
Zealand, and the US. Chile and New Zealand’s real minimum wages have increased
about 59% (3.7% annually) and 46% (2.8% annually) between 2001 and 2017, re-
spectively. Unlike these economies, the US’s real minimum wage remains almost un-
changed during this period: the real minimum wage has increased only about 1.7%
(0.1% annually) during this period.
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Figure 1. Real statutory minimum wages in 8 APEC economies
and some OECD economies (in 2017 constant prices at 2017 USD PPPs)
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Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

Having a statutory minimum wage system, government intends to ensure that
workers’ wage level cannot fall below the minimum cost of living. We now discuss
how income and living expenses are related to the minimum wage level. Figure 2
shows the unconditional relations between real minimum wages and real GDP per
capita as well as between real minimum wages and average annual real earnings in
2017 for the APEC member economies and the other OECD countries. Several
things are noticed: (1) like the minimum wages, the dispersion of real GDP per capita
and average annual real earnings across the APEC member economies as well as the
other OECD member countries are quite large in 2017; (2) both the average annual
real earnings and real GDP per capita are closely related to the real minimum wage.
(3) the average annual earnings are more closely related to the minimum wages than
GDP per capita.
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Figure 2. Relations between real minimum wages and real GDP per capita
and between real minimum wages and average annual real earnings in 2017
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B. Relations between real minimum wages and average annual real earnings
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Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

Of the 8 APEC economies, Mexico and Chile have low real GDP per capita of
17,141 and 20,849 USD, respectively, in 2017; New Zealand, Korea, and Japan’s real
GDP per capita are less than 40,000 USD; Canada and Australia’s real GDP capita
are less than 50,000 USD; and the US has the highest real GDP per capita of 53,219
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USD. Korea’s real GDP per capita is 35,982 USD, which is slightly lower than the
average real GDP per capita (36,228 USD) over the 8 APEC economies. Mexico has
the lowest real GDP per capita: The US’ real GDP per capita is about 3.1 times
greater than that of Mexico. For the other OECD member countries, Latvia has the
lowest real GDP per capita of 24,165 USD, while Luxembourg has the highest real
GDP per capita of 88,428 USD. And the average real GDP per capita over these
countries is 37,150 USD. As shown in Figure 2A, GDP per capita tends to be posi-
tively associated with real minimum wages for the economies that we consider: for
example, Mexico and Chile have both low minimum wages and GDP per capita,
while Canada and Australia have both high minimum wages and GDP per capita.
The US is an exception: the real GDP per capita for the US is one of highest among
the economies in our sample, while real minimum wage of the US is relatively lower
than other economies. The unconditional correlation between the two variables is
0.73.

Figure 2B illustrates the behavior of the average annual real earnings. The average
annual earning is one of the representative measures of labor income, while real GDP
is composed of both labor income and capital income. The average annual real earn-
ings tend to be positively associated with minimum wages for the economies in our
sample: for example, Mexico and Chile have both low minimum wages and average
annual earnings, while Canada, Japan, New Zealand, and Australia have both high
minimum wages and average annual earnings. Again, the US appears to be excep-
tional: the average annual earning of the US is one of highest among those in our
sample, while real minimum wage of the US is relatively lower than other economies
such as Canada, Japan, New Zealand, and Australia. The unconditional correlation
between the two variables is 0.87, suggesting that real annual earnings tend to be
more closely related to real minimum wages than real GDP per capita.
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Figure 3. Relations between changes in real minimum wage and
real GDP per capita and between changes in real minimum wage and

average annual real earnings
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B. Relations between changes in real minimum wages and average annual real earnings
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In addition to the relations among economies for a given period, we now look
into the relations between income measures and the minimum wage over time. Fig-
ure 3 shows the relations between percentage changes in real GDP per capita and
real minimum wage and between percentage changes in average annual real earning
and real minimum wage from 2001 to 2017. Several things are noticed: (1) both
changes in average annual real earnings and real GDP per capita are positively asso-
ciated with those in real minimum wages; (2) the magnitude of the growth rates is
quite different across economies. (3) the changes in average annual earnings are
slightly more closely associated with those in real minimum wages than those in real
GDP per capita. That is, the correlation between changes in real minimum wages
and average annual real earnings is 0.91, while the correlation between changes in real
minimum wages and real GDP per capita is 0.87.

Specifically, of the 8 APEC economies, the growth rates of Korea and Chile’s real
GDP per capita between 2001 and 2017 are relatively much greater than those of the
other APEC economies that we consider: For example, Korea’s real GDP per capita
has increased from 21,548 to 35,982 USD, indicating that it grows 67% (4.5% annu-
ally) during the period, while Chile’s real GDP per capita has increased from 13,618
to 20,849 USD, indicating that it grows 53.1% (3.5% annually). On the other hand,
annual real GDP per capita growth rates in the other APEC economies are less than
2% and mostly around 1%. As the figure illustrates, the growth rates of real minimum
wages in Korea and Chile are highest among the 8 APEC economies: the annual
growth rates of Korea and Chile’s real minimum wages are 7.8 and 3.7%, respectively,
while those growth rates of other APEC economies are less than 2% except for New
Zealand whose growth rate is 2.8%. These numbers also indicate that real minimum
wages has been growing much more than real GDP per capita for these economies.
However, for the US, Mexico, and Australia, the growth rates of real minimum wages
are smaller than those of real GDP per capita. In particular, the growth rate of the
real minimum wage in the US is just 1.7% (0.1% annually) between 2001 and 2017,
while that of real GDP per capita is 19.1%.
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We also find similar pattern for the average annual earnings except for Mexico
and Japan. The growth rate of the real minimum wage in Mexico is 10.2% between
2001 and 2017, while that of the average annual real earnings is -3.8%. Japan also has
a very low growth in the average annual earning during the period: Its growth rate is
1% (0.06% annually), implying that real annual earnings remain almost unchanged
during this period.

Figure 4. Relation between comparative price levels and real minimum wages
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Data source; OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

We now examine the relation between living expenses and minimum wages. Un-
fortunately, data for living expenses are not available. Instead, we use comparative
price levels which proxy living expenses. OECD publishes comparative price levels
which are defined as the ratios of PPPs to exchange rates, where PPPs are the rates
of currency conversion that eliminate the difference in price levels between countries.
These price levels have been rebased on the OECD average: if the comparative price
level for an economy is greater than 100, it means that the economy’s overall price
level is greater than the OECD average for a given period. Figure 4 illustrates the
relation between comparative price levels and real minimum wages for the
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economies in the sample. One noticeable thing is that comparative price levels ap-
pears to be positively associated with real minimum wages. In fact, the correlation
between comparative price levels and real minimum wages is 0.79, indicating that
economies with higher comparative price levels tend to have higher minimum wages.
To the extent that comparative price levels proxy the living expenses, the relation
implies that economies with higher living expenses tend to have higher minimum
wages.

In sum, we show that real minimum wages are closely associated with real GDP
per capita, average annual real earnings, and comparative price levels. Further, we
find that real minimum wages are quite different across countries. Considering these
stylized facts, we use a normalized measure for the minimum wage for our empirical
analysis.

24 The Effects of Minimum Wages on Wage Inequality and Gender Pay Gap in APEC Economies



IV. Data

For the empirical analysis, we construct a country-level unbalanced panel using
the data of 8 APEC economies and 16 OECD member countries that are under the
statutory minimum wage system for the period of 1990-2017. To increase sample
size, we include some OECD member countries in our sample in addition to 8
APEC economies. We make unbalanced panel due to two reasons. The introduction
period of statutory minimum wage is different across economies and thus the cov-
erage period differs. Further, the data coverage periods for explanatory variables vary
from economy to economy. Considering them, we construct an unbalanced panel to
obtain as many observations as possible. All data used in this panel are available at
the OECD.Stat (https.//stats.oecd.org/, date of search: July 5, 2019). The data for
the human capital index and external openness are obtained from the Penn World
Table.

We use statutory minimum wage data as the minimum wage for the study. Wage
data by income decile are gross earnings of full-time dependent employees that in-
clude bonus payments and overtime pay. There are only three earnings dispersion
measures in OCED.Stat; P50/P10, P90/P10, and P90/P50. P50/P10 represents the
ratio of the fifth decile to the first decile of the wage distribution, P90/P10 represents
the ratio of the ninth decile to the first decile of the distribution, and P90/P50 rep-
resents the ratio of the ninth decile to the fifth decile wage. Since In P90/P10 is the
sum of the logs of the other two deciles, In P50/P10 and In P90/P50 are used in the
empirical analysis. These ratios are also available by gender.

We use the log of the ratio of the minimum wage to the median wage in order to
capture the influence of the statutory minimum wage. This variable measures the
relative level of minimum wage by economy and is suitable for our study. As we
already discussed in the previous section, the statutory minimum wage level is likely
to be affected by economy-wide income level and price level. In addition, the source
for wage distribution data is quite different across countries. By using the relative
minimum wage measure, we can mitigate these difficulties. The variable also
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measures the distance between the log median wage and the log minimum wage in
the log wage distribution. That is, the closer the distance between the two variables,
the greater the number of potential workers affected by the increase in minimum
wage. This implies that even the same percentage change in the minimum wage
would have different effects, depending on the initial distance level. Our empirical
analysis exploits this possibility following Lee (1999) and Autor ¢z /. (2016).

Figure 5. The ratio of the minimum wage to the median wage
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Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

Figure 5 shows the ratio of the minimum wage to the median wage in 2001 and
2017 for the 8 APEC economies and other OECD countries in our sample that have
been implementing the statutory minimum wage system. Several things are noticed:
(2) unlike the real minimum wage levels, the ratio of the minimum wage to the me-
dian wage is not much related to income level; (2) the dispersion of the ratios of the
minimum wage to the median wage is wide; (3) the change in the ratios from 2001
to 2017 is diverse.

Specifically, of all the economies in our sample, Japan, Korea, and the US have
the lowest ratios of the minimum wage to the median wage in 2001: The ratio is 0.32
for Korea and Japan and 0.34 for the US. This means that the median wage is about
3.1 times greater than the minimum wage in Korea and Japan and about 2.9 times
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greater in the US. Note that both Japan and the US have relatively higher real mini-
mum wage levels and real GDP per capita in 2001. On the other hand, Chile, Turkey,
and Australia have the highest ratios of the minimum wage to the median wage in
2001. Especially in Chile, the ratio of the minimum wage to the median wage is 0.64,
and the median wage is only about 1.6 times higher than the minimum wage. Note
that the real minimum wage in Chile was just 1.9 USD in 2001, which is one of the
lowest levels in our sample.

In many economies, the ratio of the minimum wage to the median wage has in-
creased from 2001 to 2017. For example, the ratio for Korea increased by 66% from
0.32 to 0.53, which is the largest increase in our sample. And the ratio for Japan
increased by 29% from 0.32 to 0.42. The increase in the ratio during the time period
means that the minimum wage grows faster than the median wage. This implies that
the lower tail of the wage distribution had been compressed. On the other hand, the
ratio of the minimum wage to the median wage had rather decreased from 2001 to
2017 for some economies. For example, the ratio for Australia had declined by 6.6%
from 0.59 to 0.55, while the ratio for the US has declined just by 2.2%. The decrease
in the ratio during the time period implies that the lower tail of the wage distribution
has been expanded.

Figure 6. Scatter Plot between the log of the ratio of the minimum wage to
the median wage and that of the median wage to the first decile
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Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).
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Figure 6 shows an unconditional relation between the log of the ratio of the min-
imum wage to the median wage and the log of the ratio of the median wage to the
first decile of the wage distribution: As the log effective minimum wage (the differ-
ence between the log minimum wage and the log median wage) increases, the differ-
ence between the log median wage and the log first decile tends to decrease. However,
the apparent relation between the two variables suggests that quadratic models seem
to be more suitable than the linear model to estimate the relationship between the
two variables. This nonlinear relationship implies that even if the minimum wage
equally increases by 10%, the effect of the minimum wage on the wage inequality
varies from economy to economy because each economy has a different ratio of the
minimum wage to the median wage. This nonlinear relation is also consistent with
the economic intuition that the ratio reflects the proportion of potential workers
which will be affected by the increase in the minimum wage.
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V. Empirical Model

In this section, we estimate the effect of an increase in the minimum wage on
wage inequality as well as on gender pay gap following the empirical method of Lee
(1999), Neumark and Wascher (2004), and Autor e# 2/ (2016). In particular, we closely
follow the empirical model of Joe ez 2/ (2018) who apply the empirical method of
Lee (1999) and Autor ez </ (2016) and study the effects of a change in the minimum
wage on employment, firm profit, and wage inequality. Our empirical model is as
follows:

Y;; represents the variables that measure wage inequality as well as gender pay gap
for year t incountry i, and includes the following variables: (1) the ratio of the me-
dian wage to the first decile of the wage distribution (P50/P10) for both men and
women; (2) the ratio of the ninth decile to the median wage (P90/P50) for both
men and women; (3) the ratio of the median wage difference between men and
women to the median wage in men’s wage distribution. The log of the ratio of the
median wage to the first decile represents the lower-tail of the log wage distribution,
while the log of the ratio of the ninth decile to the median wage represents the upper-
tail of the log wage distribution. The third variable directly measures gender pay gap.

MW M;, represents the ratio of the minimum wage to the median wage and
measures the relative level of the minimum wage by country, as already discussed in
the previous section. We call this measure the effective minimum wage following the
literature. The regression equation also includes a quadratic term of (In MW M;,)?.
The term captures the possibility that the effect of a change in the minimum wage
on wage inequality and gender pay gap becomes greater as the minimum wage is
closer to the median income. This is consistent with an economic intuition that the
proportion of potential workers affected by the increase in minimum wage is greater
as the minimum wage is closer to the median wage. For example, if the minimum
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wage increases by 10% in an economy with 5% of the potential workers affected by
the change in the minimum wage and in another economy with 15% of the potential
workers affected by the change in the minimum wage, the impact will be greater in
the latter case.

X;; includes control variables that affect wage inequality and gender pay gap.
These variables can be divided into three groups. The first group includes variables
that proxy macroeconomic conditions. The second group includes variables that in-
tend to control for the effect of changes in labor supply on wage inequality and gen-
der pay gap. The third group includes variables that control for the influence of
changes in labor demand.

The following variables are considered to reflect macroeconomic conditions; the
(log) unemployment rate for population aged 25-64, the (log) employment to popu-
lation ratio, and the (log) gross value added per hour worked of the entire industry.
Both the unemployment rate for population aged 25-64 and employment to popula-
tion ratio proxy the overall labor market condition of an economy [see, also, Neu-
mark and Wascher (2004)]. A high unemployment rate (a low employment to popu-
lation ratio) means that the overall economic condition in the economy is bad, which
may be related to the median wage. Labor market conditions may also be related to
other wages in the distribution, although the degree of the relation may depend on
the wage level: For example, the effect of a recession on the wages of low-skilled and
high-skilled workers may differ. Therefore, by including these variables in the regres-
sion equation, it is possible to estimate more accurately the effect of the increase in
the minimum wage on wage inequality. The gross value added of the entire industry
measures the labor productivity of the entire industry which may affect wage inequal-
ity since the change in the average labor productivity of all industries may affect dif-
ferently between wages of lower skilled workers and of higher skilled workers. To
the extent that the proportion of lower to higher skilled female workers is greater
than that of lower to higher skilled male workers, the increase in the overall labor
productivity will increase the difference in median wages between men and women.

The following variables are used to capture changes in labor supply: the
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proportion of the population aged 15-24 plus the population aged 65 or older to the
population aged 25-64, a human capital index, and the share of self employed in total
employment. The first variable measures the relative supply of low-skilled workers
who are most sensitive to changes in minimum wages. In most OECD countries,
the proportion of elderly people engaged in economic activities due to aging is on
the rise. Many of them participated in low-skilled jobs after retirement but not in
occupations that can utilize their human capital accumulated over their lifetime.
Therefore, the increase in high proportion of low-skilled workers compared to adult
working population means that the supply of low-skilled workers increases relatively
more than that of high-skilled workers, which contributes to widening wage inequal-
ity. Second, the human capital index is constructed based on the average years of
schooling from Barro and Lee (2013) and returns to education from Mincer equation
estimates according to the Penn World Table. This variable measures the average
skill level of workers and captures changes in the relative supply of skilled workers.
The increase in the index means the increase in the relative supply of high-skilled
workers, holding other things constant, which may contribute to widening wage in-
equality. However, to the extent that women'’s educational attainment level has in-
creased, this variable may contribute to reducing gender pay gap. So the net effect is
not obvious. Third, the self-employed are mainly engaged in the food business, lodg-
ing business, and retail business, and many of them are likely to be lower-skilled
workers. In this sense, the increase in the proportion of self-employed means the
increase in the relative supply of lower skilled workers, which may contribute to wid-
ening wage inequality.

The following variables are used to capture changes in labor demand: external
openness and backward participation in the global value chain. These variables
mainly reflect changes in labor demand predicted by the globalization hypothesis.6
With the development of information and communication technology and the relax-
ation of trade barriers, the cost of transactions between countries has been drastically

6 See, for example, Feenstra and Hanson (1996) and Krugman (2008).
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reduced, and the international division of labor has been achieved for each produc-
tion process in which each country has a comparative advantage. In the globalization
hypothesis, developed countries outsource via the import of intermediary goods that
are produced based on tasks of lower-skilled workers and routine tasks in the pro-
duction process, while office workers and professional workers who are engaged in
R&D development and marketing are employed domestically.” As a result, the de-
mand for high-skilled workers is increasing, while the demand for low-skilled work-
ers is relatively reduced, thereby widening wage inequality.

In the above regression equation, the error term includes «;, &;, and €. «;
captures the fixed effect of economy i on wage inequality as well as gender pay gap.
This variable controls the impact of factors that permanently affect wage inequalities
in a particular economy, unlike the effects of changing economic conditions or labor
market conditions on wages. For example, this variable can capture the influence of
cultural differences, institutional differences, and differences in labor market policies
and in income levels across economies. &, captures the year effect and represents a
global shock or labor market policy that can have a common impact on wage ine-
quality in all economies. ;; is a white noise error which is independent across econ-
omies and equally distributed over time.

7 Another important explanation, the skill-biased technological change hypothesis, argues that the
development of information and communication technology has led to an increase in the de-
mand for relatively high-skilled workers compared to low-skilled workers, resulting in wage in-
creases in high-skilled workers (Katz and Murphy (1992)).
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VI. Results

6.1. Results from the linear models

We begin with discussing the results from the linear models where the quadratic
term of (In MWM;,)? is omitted. The linear model clearly shows the sign of the
relation between the minimum wage and wage inequality, although it does not take
into account the fact that the effect of a change in the minimum wage can be different
across countries.

Table 1 and 2 show the results of estimating the effect of the minimum wage
increase on wage inequality for women and men, respectively, by estimating the linear
models. Table 1 shows the estimates on the effect of the minimum wage change on
the lower-tail of the wage distribution for women, while Table 2 shows the estimates
on its effect for men. The distinction between wage distributions by gender for esti-
mating the effect of the minimum wage increase will help us to exploit the fact that
the ratio of low-skilled to high-skill workers is relatively greater for women than for
men. We consider the distance between the median and the first decile of the log
wage distribution (In P50 / P10) as the lower-tail of the distribution. Column (1) in
the table displays the estimate on the effect of the minimum wage change on the
lower-tail of the wage distribution without controlling for other effects, Column (2)
controls for the effects of changes in macroeconomic conditions, Column (3) adds
the estimates for factors which reflect changes in labor supply, and Column (4) adds
the estimates for factors which reflect changes in labor demand. All the results in the
tables are obtained by controlling for year effects and economy-specific fixed effects.

As shown in columns (2)-(4) in both tables, the estimates for the effect of
In MWM (the difference between the minimum wage and the median wage of the
log wage distribution) on In P50/P10 (the difference between the median wage
and the first decile of the log wage distribution) are negative and statistically
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significant at the 10% level for women, but are not statistically significant for men.
Overall, these results suggest that an increase in the minimum wage significantly
shrinks the lower-tail of the wage distribution for women, while it does not much
affect the wage distribution for men. These results also imply that the increase in the
minimum wage is likely to reduce the median wage gap between men and women.
However, as will be shown in the next subsection, the true relationship between the
minimum wage change and the wage inequality can be better captured by quadratic

models.

Table 1. The effects of a change in minimum wages on the lower tail of
the wage distribution for women: In P50/P10

@) 2

®

@)

In MWM -0.120  -0.108** -0.122** -0.076*
(0.076) (0.044) (0.049) (0.040)
In unemp rate -0.025 -0.017 0.006
(0.017) (0.015) (0.017)
In emp-pop ratio -0.678***  -0.539***  -0.417**
(0.134) (0.104) (0.172)
In labor prod 0.175*** 0.212%** 0.275***
(0.055) (0.042) (0.051)
In [(pop1524+pop6599) /(pop2564)] 0.206** 0.170
(0.097) (0.101)
In self emp ratio 0.091** 0.049
(0.042) (0.044)
In human capital 0.204 0.002
(0.220) (0.192)
In (Import/GDP) -0.004
(0.020)
In GVC 0.059
(0.038)
No. obs 379 371 340 261
R-squared 0.184 0.397 0.491 0.518
No. countries 27 26 24 22

Note: All specifications control for country fixed and year fixed effects. Numbers in parenthesis are clustered

robust standard errors.

*, *x *x% means 10%, 5%, and 1% significant levels.

pop1524 means total population aged 15-25 years, pop65+ means total population aged over 65 years,
and, pop2564 means total population aged 25-64 years.

Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).
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Table 2. The effects of a change in minimum wages on the upper tail of

the wage distribution for men: In P50/P10

1) @ (©) 4
In MWM -0.024 -0.006 0.005 0.035
(0.071) (0.035) (0.034) (0.032)
In unemp rate -0.056**  -0.042** -0.011
(0.021) (0.017) (0.016)
In emp-pop ratio -0.757***  -0.627*** -0.427***
(0.124) (0.100) (0.095)
In labor prod 0.218*** 0.234***  (0.338***
(0.042) (0.040) (0.034)
In (pop1524+pop6599)/(pop2564) 0.130** 0.215%**
(0.053) (0.048)
In self emp ratio 0.087** 0.055**
(0.033) (0.020)
In human capital -0.032 -0.161
(0.129) (0.109)
In (Import/GDP) 0.019
(0.017)
In GVC 0.002
(0.035)
No. obs 379 371 340 261
R-squared 0.138 0.383 0.442 0.506
No. countries 27 26 24 22

Note: All specifications control for country fixed and year fixed effects. Numbers in parenthesis are clustered
robust standard errors.  *, **, *** means 10%, 5%, and 1% significant levels.
pop1524 means total population aged 15-25 years, pop65+ means total population aged over 65 years,
and, pop2564 means total population aged 25-64 years.

Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

Columns (2)-(4) also present the estimates for the effects of the factors that reflect
macroeconomic conditions on the lower-tail of the log wage distribution: the log of
unemployment rate, the log of employment to population ratio, and the log of the
labor productivity of the entire industry. The estimates for the effect of the employ-
ment to population ratio on the lower-tail of the wage distribution are negative, large,
and statically significant at the 5% level. These results suggest that the increase in the
employment to population ratio is strongly related to the compression of the lower-
tail of the wage distribution for both men and women. In general, higher-skilled
workers are less likely to be affected by macroeconomic conditions than lower-skilled
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workers: lower-skilled workers are more likely to be unemployed than higher-skilled
workers in bad economic conditions. Therefore, favorable macroeconomic condi-
tions can be related to the increase in labor demand for lower-skilled workers and
thus their wages. On the other hand, the estimates for the effect of the unemploy-
ment rate on wage inequality are negative, in general small, and statistically significant
at the 5% level for men and not statistically significant for women. The estimates for
the effect of the labor productivity of the entire industry on wage inequality are pos-
itive and statistically significant at the 1% level. These results suggest that the overall
improvement in labor productivity tends to expand wage inequality and in particular,
the lower-tail of the wage distribution for both men and women. One can interpret
these results as the average improvement in labor productivity will benefit high-
skilled workers more than low-skilled workers.

Columns (2)-(4) also present the estimates for the effect of the factors that reflect
changes in labor supply on the lower-tail of the log wage distribution: the log of the
ratio of population aged 65 and over plus population aged 15-24 to population aged
25-64, the log of the share of self-employed, and the log of the human capital index.
The estimates for the effect of the log of the ratio of population aged 65 and over
plus population aged 15-24 to population aged 25-64 on the lower-tail of the wage
distribution are positive and statically significant at the 5% level for both men and
women. As discussed before, both population aged 65 and over and population aged
15-24 have lower-skilled workers relatively more than population aged 25-64. There-
fore, the increase in the ratio implies the increase in the supply of lower-skilled work-
ers relative to higher-skilled workers, which results in expanding wage inequality in
the lower-tail of the wage distribution. The estimates for the effect of the share of
self-employed on wage inequality in the lower-tail of the wage distribution are posi-
tive and in general statistically significant at the 5% level. This suggests that the in-
crease in self-employed tends to be positively related to the expansion of wage ine-
quality. Considering that self-employed mostly participate in service industries with
lower productivity, the increase in the supply of self-employed relative to others can
be interpreted as the increase in lower-skilled workers, which results in expanding the
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wage inequality in the lower-tail of the wage distribution. The estimates for the effect
of the human capital index are not statistically significant at the conventional levels.

Columns (2)-(4) also present the estimates for the effect of the factors that reflect
changes in labor demand on the lower-tail of the log wage distribution: the log of the
ratio of import to GDP and the log of backward participation rate in global value
chains. The estimates for the effect of the ratio of import to GDP on wage inequality
are not statically significant. Further, the estimates for the effect of participation in
global value changes are not statically significant either.

Table 3. The effects of a change in minimum wages on the upper tail of
women’s wage distribution: In PO0P50

(1) @) (©) 4
In MWM 0.025 0.022 0.038 0.032
(0.064) (0.047) (0.038) (0.034)
In unemp rate 0.002 0.023 0.050*
(0.028) (0.026) (0.025)
In emp-pop ratio 0.075 0.220 0.429*
(0.188) (0.167) (0.209)
In labor prod 0.174** 0.242***  (0.358***
(0.076) (0.074) (0.052)
In (popl1524+pop6599)/(pop2564) 0.244*** 0.324%***
(0.066) (0.090)
In self emp ratio 0.023 0.008
(0.036) (0.033)
In human capital -0.144 -0.028
(0.191) (0.207)
In (Import/GDP) 0.023
(0.023)
In GVC 0.000
(0.039)
No. obs 379 371 340 261
R-squared 0.404 0.511 0.578 0.709
No. countries 27 26 24 22

Note: All specifications control for country fixed and year fixed effects. Numbers in parenthesis are clustered
robust standard errors.  *, ** *** means 10%, 5%, and 1% significant levels.
pop1524 means total population aged 15-25 years, pop65+ means total population aged over 65 years,
and, pop2564 means total population aged 25-64 years.

Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).
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Table 4. The effects of a change in minimum wages on the upper tail of
men’s wage distribution: [n POOP5

@ &) ) 4)

In MWM 0.011 0.010 0.007 0.000
(0.041) (0.028) (0.031) (0.031)

In unemp rate -0.018 -0.013 -0.002
(0.013) (0.018) (0.013)

In emp-pop ratio -0.080 -0.019 0.072
(0.111) (0.111) (0.143)
In labor prod 0.108** 0.130*** 0.147***
(0.040) (0.044) (0.051)

In (popl1524+pop6599)/(pop2564) -0.018 -0.052
(0.100) (0.088)

In self emp ratio -0.048 -0.057
(0.041) (0.048)

In human capital -0.148 -0.171
(0.207) (0.221)

In (Import/GDP) 0.054*
(0.031)

In GVC -0.021
(0.038)

No. obs 379 371 340 261
R-squared 0.593 0.647 0.722 0.797
No. countries 27 26 24 22

Note: All specifications control for country fixed and year fixed effects. Numbers in parenthesis are clustered
robust standard errors.  *, **, *** means 10%, 5%, and 1% significant levels.
pop1524 means total population aged 15-25 years, pop65+ means total population aged over 65 years,
and, pop2564 means total population aged 25-64 years.

Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

We now discuss how the minimum wage change affects the upper-tail of the wage
distribution using the estimates from the linear models. Table 3 shows the estimates
on the effect of the minimum wage change on the upper-tail of the wage distribution
for women, while Table 4 shows the estimates on its effect for men. We consider the
distance between the ninth decile and the median of the log wage distribution (In P90
/ P50) as the upper-tail of the distribution. The estimates for the effect of the log
difference between the minimum wage and the median wage on wage inequality in
the upper-tail of the wage distribution are close to zero and not statistically significant
for both men and women. These results suggest that an increase in the minimum
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wage does not much affect the wages of high-skilled workers, suggesting that the
results from tables 1-2 are not mainly driven by some spurious relations. Combining
the results from Table 1-4, we conclude that the minimum wage increase tends to
weaken wage inequality mainly in the lower-tail of the wage distribution. We will
study this more extensively in the next subsection.

6.2. Main Results

As can be seen from the scatter plot showing the unconditional correlation be-
tween In MWM;, and In P50/P10;., the marginal effect of the minimum wage
increase relative to the median wage may vary over levels of In MW M;;. We now
discuss the estimation results from the quadratic models with (In MW M;,)?. By
estimating these models, we can capture the differential effect of a change in the
minimum wage change across economies.

Table 5 shows the estimates on the effect of the minimum wage change on the
lower-tail of the wage distribution for both women and men. Columns (1) and (3) in
the table display the estimate on the effect of the minimum wage change on the
lower-tail of the wage distribution without controlling for other effects on wage ine-
quality. Columns (2) and (4) control for the effects of changes in macroeconomic
conditions, changes in labor supply, and changes in labor demand on wage inequality.

The estimation results from Table 5 show that the quadratic model explains the
relationship between two variables more persuasively than the linear models. The
guadratic model also fits the economic intuition of the marginal effect of the mini-
mum wage increase. In other words, when other things are the same, economies with
a higher proportion of potential workers affected by the minimum wage increase will
have a greater effect on wage inequality. Overall, raising the minimum wage tends to
weaken wage inequality in the lower-tail of the wage distribution for both women
and men: The increase in the minimum wage narrows the gap between the median
and the first decile of the wage distribution for both women and men. Further, its
effects on women’s wage distribution are larger than men’s wage distribution,
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implying that the minimum wage increase can reduce gender pay gap.

Table 5. The effects of a change in minimum wages on the lower-tail of
the wage distribution for women and men: In P50/P10

Women Men
@ &) (©) 4
In MWM -0.713** -0.540** -0.577***  -0.367**
(0.264) (0.203) (0.207) (0.136)
In MWM* In MWM -0.328** -0.233** -0.306**  -0.203***
(0.123) (0.097) (0.115) (0.068)
In unemp rate -0.026 -0.046**
(0.019) (0.019)
In emp-pop ratio -0.506*** -0.574***
(0.104) (0.119)
In labor prod 0.183*** 0.209***
(0.036) (0.039)
In (pop1524+pop6599)/(pop2564) 0.206** 0.137**
(0.078) (0.054)
In self emp ratio 0.072** 0.071**
(0.033) (0.026)
In human capital 0.259 0.000
(0.267) (0.174)
In (Import/GDP) -0.020 -0.002
(0.022) (0.018)
No. obs 379 340 379 340
R-squared 0.264 0.531 0.210 0.476
No. countries 27 24 27 24

Note: All specifications control for country fixed and year fixed effects. Numbers in parenthesis are clustered

robust standard errors.  *, ** *** means 10%, 5%, and 1% significant levels.

pop1524 means total population aged 15-25 years, pop65+ means total population aged over 65 years,
and, pop2564 means total population aged 25-64 years.

Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

Specifically, as shown in column (2) of Table 5, the estimate of £, is-0.540 and
the estimate of [, is-0.233, both of which are statistically significant at the 5% level.
Since the regression includes the squared term of (In MW M)?, the marginal effect
of raising the minimum wage relative to the median wage is 8, + 28, In MW M;;
and thus depends on the level of In MW M;,. The sample mean over year and econ-
omies for In MW M, is —0.773. Using this average and the estimates of 8, and
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B2, we can see that when the ratio of the minimum wage to the median wage rises
by 1% at the same sample mean of In MW M,,, the ratio of the median to the first
decile of the wage distribution decreases by 0.180% for women. This suggests that
an increase in the minimum wage can reduce wage inequality in the lower-tail of the
women'’s wage distribution. As shown in column (4) of Table 5, the estimate of S,
is -0.367 and the estimate of £, is -0.203, both of which are statistically significant
at the 5% level. Using these estimates, we can also calculate the marginal effect of
raising the minimum wage relative to the median wage on men’s wage distribution:
the ratio of the median to the first decile of the wage distribution decreases by 0.053%
for men, when the ratio of the minimum wage to the median wage rises by 1% at the
same sample mean of In MW M;,. This suggests that the increase in the minimum
wage does not much affect wage inequality in the lower-tail of the men’s wage distri-
bution. In fact, the joint F-test indicates that the marginal effect is not statistically
significant at the conventional levels. And this is consistent with the results from the
linear model. Further, the combined results in columns (2) and (4) suggest that the
effect of raising the minimum wage on wage inequality in the lower-tail of the wage
distribution is much greater for women than for men in our sample. These results
imply that an increase in the minimum wage at the national level can contribute to
reducing the wage gap between men and women. One potential reason for these
results can be related to the fact that women have relatively more workers (such as
lower-skilled workers) affected by the minimum wage increase than men.

We now compare these marginal effects across the 8 APEC economies measured
at their 2017 level of In MW M;,. For example, the ratio of the minimum wage to
the median wage in 2017 is 0.55 for Australia, 0.46 for Canada, 0.71 for Chile, 0.42
for Japan, 0.53 for Korea, 0.40 for Mexico, 0.60 for New Zealand, and 0.34 for the
US. Now suppose that each of the APEC economies raises its economy-level mini-
mum wage by 1% at the end of 2017. Then, the marginal effect of the 1% increase
in the minimum wage at the end of 2017 on wage inequality in the lower-tail of
women’s wage distribution is -0.26% for Australia, -0.18% for Canada, -0.38% for
Chile, -0.13% for Japan, -0.24% for Korea, -0.11% for Mexico, -0.30% for New

VI. Results 41



Zealand, and -0.03% for the US. Clearly, the increase in the minimum wage reduces
wage inequality in the lower-tail of the wage distribution for women in the 8 APEC
economies. But the magnitude is different across the economies. That is, the effects
of raising the minimum wage are greater for Chile, New Zealand, Australia, and Ko-
rea than for the US, Mexico, and Japan. The former economies have higher ratio of
the minimum wage to the median wage than the latter economies, suggesting that
economies with a higher proportion of potential workers affected by the minimum
wage increase (the larger MMW) will have a greater effect on wage inequality, holding
other things being constant.

Now, the marginal effect of the 1% increase in the minimum wage at the end of
2017 on wage inequality in the lower-tail of men’s wage distribution is -0.12% for
Australia, -0.05% for Canada, -0.23% for Chile, -0.01% for Japan, -0.10% for Korea,
0.01% for Mexico, -0.16% for New Zealand, and 0.07% for the US. Analogous to
the case of women, the increase in the minimum wage reduces wage inequality in the
lower-tail of the wage distribution for men in the 8 APEC economies. And the mag-
nitude is different across the economies. For example, the marginal effects are not
statistically significant for Canada, Japan, Mexico, and the US, suggesting that the
change in the minimum wage does not affect the wage inequality in the lower-tail of
men’s wage distribution for these economies.

Interestingly, for each economy, the marginal effect of raising the minimum wage
on wage inequality in the lower-tail of the wage distribution is greater for women
than for men. For example, for Chile with the highest ratio of the minimum wage to
the median wage in 2017 among the 8 APEC economies, raising 1% in the minimum
wage at the end of 2017 reduces wage inequality in the lower-tail of women’s wage
distribution by 0.38% but wage inequality of men’s wage distribution just by 0.23%.
For Korea, raising 1% in the minimum wage at the end of 2017 reduces wage ine-
quality in the lower-tail of women’s wage distribution by 0.24% but wage inequality
of men’s wage distribution just by 0.11%. For the US with the lowest ratio, raising
1% in the minimum wage at the end of 2017 reduces wage inequality in the lower-
tail of women’s wage distribution by 0.03% but expands wage inequality of men’s
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wage distribution by 0.07%. Nevertheless, these two marginal effects are not statisti-
cally significant. These results imply that raising minimum wage in general contrib-
utes to reducing wage inequality in the lower-tail of the wage distribution for both
women and men. More importantly, the increase in the minimum wage tends to sig-
nificantly reduce the wage gap between men and women.

The effects of other control variables which reflect changes in macroeconomic
conditions, changes in labor supply, and changes in labor demand on wage inequality
in the lower-tail of the wage distribution are quite similar to those from the linear
models. In general, employment to population ratio contributes to reducing wage
inequality for both women and men. On the other hand, the average labor produc-
tivity of the entire industry tends to expand wage inequality. Further, the ratio of
population aged 65 and older plus population aged 15-24 to population aged 25-64
as well as the share of self-employed contribute to expanding wage inequality for
both women and men. These variables are related to the increase in the relative sup-
ply of lower-skilled workers. Finally, the human capital index which reflects the
change in the relative supply of higher-skilled workers and external openness are not
statistically significant.

Table 6 displays the estimates on the effect of the minimum wage change on the
upper-tail of the wage distribution for both women and men. Again, the estimation
results from Table 6 show that the quadratic model explains the relationship between
In MWM;; and In P90/P50;; better than the linear models, even when the influ-
ence of other variables is controlled. Overall, raising the minimum wage does not
affect wage inequality in the upper-tail of the wage distribution for both women and
men.

Specifically, as shown in column (2) of Table 6, the estimate of f; is 0.075 and
the estimate of £, is 0.028, both of which are not statistically significant at the con-
ventional levels. Using the sample mean over year and economies for In MW M;;
and the estimates of 8; and B,, we can see that when the ratio of the minimum
wage to the median wage rises by 1% at the same sample mean of In MW M;,, the
ratio of the ninth decile to the median of women’s wage distribution increases by
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0.03% and this is not statistically significant. This suggests that an increase in the
minimum wage does not affect wage inequality in the upper-tail of the women’s wage
distribution. However, as shown in column (4) of Table 6, the estimate of S, is
0.234 and the estimate of B, is 0.134. Using these estimates, we can also calculate
the marginal effect of raising the minimum wage relative to the median wage on wage
inequality in the upper-tail of men’s wage distribution: the ratio of the ninth decile to
the median of men’s wage distribution increases by 0.03%, when the ratio of the

Table 6. The effects of a change in minimum wages on the upper-tail of
the wage distribution for women and men: In P90/P50

Women Men
@) &) ® @)
In MWM 0.092 0.075 0.258 0.234*
(0.218) (0.111) (0.164) (0.128)
In MWM* In MWM 0.037 0.028 0.137 0.134**
(0.127) (0.062) (0.091) (0.064)
In unemp rate 0.033 0.003
(0.024) (0.012)
In emp-pop ratio 0.259 0.013
(0.169) (0.096)
In labor prod 0.247*** 0.150***
(0.074) (0.033)
In (pop1524+pop6599)/(pop2564) 0.259*** 0.000
(0.061) (0.068)
In self emp ratio 0.025 -0.037
(0.034) (0.031)
In human capital -0.181 -0.217
(0.174) (0.169)
In (Import/GDP) 0.032 0.047
(0.022) (0.029)
No. obs 379 340 379 340
R-squared 0.405 0.584 0.601 0.738
No. countries 27 24 27 24

Note: All specifications control for country fixed and year fixed effects. Numbers in parenthesis are clustered

robust standard errors.

*, *x *xk means 10%, 5%, and 1% significant levels.

pop1524 means total population aged 15-25 years, pop65+ means total population aged over 65 years,
and, pop2564 means total population aged 25-64 years.

Data source: OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).
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minimum wage to the median wage rises by 1% at the same sample mean of
In MW M;,. Further, this marginal effect is not statistically significant. This suggests
that an increase in the minimum wage does not affect wage inequality in the upper-
tail of the men’s wage distribution.

In sum, the increase in the minimum wage narrows the gap between the median
and the first decile of the wage distribution for both women and men. Further, its
effects on women’s wage distribution are larger than men’s wage distribution. How-
ever, the increase in the minimum wage does not affect the gap between the ninth
decile and the median of the wage distribution for both women and men. These
results are consistent with the theory that the rise in the minimum wage mainly affects
the lower-tail of the wage distribution, and are consistent with the interpretation that
the ripple effect of the increase in the minimum wage is reduced towards the upper-
tail of the wage distribution. It also implies that the estimation results on the impact
of an increase in the minimum wage on the lower-tail of the wage distribution are
not driven by a spurious relation.

We have mainly presented evidence on the effect of the change in the minimum
wage on wage inequality in the lower-tail of the wage distribution for both women
and men. We have further shown that the effect of the minimum wage on wage
inequality is greater for women than for men, suggesting that gender pay gap at the
lower tail of the wage distribution can be reduced. We now study the effect of an
increase in the minimum wage on the median wage gap between men and women.
If women have lower-skilled workers relative to higher-skilled workers more than
men, women'’s wage distribution will be affected by the increase in the minimum
wage more than the distribution of men. And women’s median wage will increase
more than men’s median wage, which reduces the median wage gap. We now inves-
tigate this possibility.

Table 7 shows the estimates on the effect of the minimum wage change on the
median wage gap between men and women. Column (1) in the table displays the
estimates on the effect of the minimum wage change on the gender pay gap without
controlling for other effects. Columns (2) and (3) control for the effects of changes
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in macroeconomic conditions, changes in labor supply, and changes in labor demand.
Column (4) includes the proportion of male part time workers: as male part time
workers increase relative to female part time workers, the wage gap between male
and female workers will be reduced, holding other things constant.

Table 7. The effects of a change in minimum wages on gender pay gap

@

@

®)

@)

In MWM -2.344** -2.621** -2.803**  -2.883*
(1.112) (1.239) (1.213) (1.434)
In MWM* In MWM -1.282** -1.453** -1.657**  -1.555**
(0.521) (0.584) (0.614) (0.717)
In unemp rate -0.058 -0.037 -0.063
(0.107) (0.128) (0.164)
In emp-pop ratio 0.509 0.760 0.639
(1.093) (1.386) (1.447)
In labor prod 0.025 0.431 -0.103
(0.380) (0.356) (0.713)
In (pop1524+pop6599)/(pop2564) 1.370** 0.790
(0.514) (0.566)
In (Import/GDP) -0.292 -0.310
(0.281) (0.286)
In share men part time workers -1.008**
(0.446)
No. obs 378 370 370 331
R-squared 0.250 0.257 0.305 0.318
No. countries 27 26 26 25

Note: All specifications control for country fixed and year fixed effects. Numbers in parenthesis are clustered
robust standard errors.  *, **, *** means 10%, 5%, and 1% significant levels.
pop1524 means total population aged 15-25 years, pop65+ means total population aged over 65 years,
and, pop2564 means total population aged 25-64 years.

Data source; OECD.Stat (https://stats.oecd.org/ Online access date: July 5, 2019).

As shown in column (4) of Table 7, the estimate of 3, is-2.883 and the estimate
of B, is -1.555 both of which are statistically significant at the 5% level. Using the
sample mean over year and economies for In MWW M;, and the estimates of 8, and
B2, we can see that when the ratio of the minimum wage to the median wage rises
by 1% at the same sample mean of In MW M;,, the median wage gap between men
and women (normalized by men’s median wage) decreases by 0.47%.
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We now compare this marginal effect across the 8 APEC economies measured
at their 2017 level of In MW M;,. Suppose that each of the APEC economies raises
its economy-level minimum wage by 1% at the end of 2017. Then, the marginal ef-
fect of the 1% increase in the minimum wage at the end of 2017 on the median wage
gap is -1.01% for Australia, -0.45% for Canada, -1.81% for Chile, -0.15% for Japan,
-0.90% for Korea, -0.03% for Mexico, -1.31% for New Zealand, and 0.50% for the
US. The increase in the minimum wage appears to reduce the median wage gap in
the APEC economies, except for Korea and Australia: its marginal effects are not
statistically significant at the 10% level for these two economies. These results con-
firm the results in Table 5.
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VII. Conclusion

This paper investigates the effects of an increase in minimum wages on wage
inequality as well as on gender pay gap in some APEC economies which implement
a statutory minimum wage using unbalanced country-level panel data from 1990 to
2017. We consider several variables which measure wage inequality and gender pay
gap: the difference between the median and the first decile of the log wage distribu-
tion for both women and men, the difference between the ninth decile and the me-
dian of the log wage distribution for both women and men, and the median wage
gap between men and women normalized by the median wage of the men’s wage
distribution. We call the first measure wage inequality in the lower-tail of the wage
distribution and the second measure wage inequality in the upper-tail of the wage
distribution.

We estimate both linear and quadratic models of the effective minimum wage,
while controlling for changes in macroeconomic conditions, changes in labor supply,
and changes in labor demand. Following the literature, we define the effective mini-
mum wage by the ratio of the minimum wage to the median wage. The use of the
effective minimum wage is particularly useful for our empirical study which uses
economy-level panel data because of the following reasons. Frist, the effective mini-
mum wage is less sensitive to the economy-wide income level and price level. Further,
it can mitigate the influence of using different data sources for wage distribution
across economies. More importantly, the log of the effective minimum wage which
is the distance between the minimum wage and the median wage of the log wage
distribution measures the proportion of potential workers which can be affected by
a change in the minimum wage: the closer the distance, the greater the number of
potential workers affected by the increase in the minimum wage. This implies that
even the same percentage change in the minimum wage would have different effects,
depending on the distance level. We estimate quadratic models of the effective min-
imum wage to take into account this effect.

We find that the increase in the minimum wage has the effect of alleviating the
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wage inequality at the lower-tail of the wage distribution for both women and men:
the increase in the minimum wage narrows the gap between the median and the first
decile of the wage distribution. Further, its effects on women’s wage distribution is
much larger than men’s wage distribution, implying that the minimum wage increase
can reduce the wage gap between men and women. One reason for the results can
be drawn from the stylized fact that women have relatively more workers who can
be affected by the minimum wage increase than men. The magnitude on the effect
of rising minimum wages on wage inequality is different across the 8 APEC econo-
mies since these economies have different numbers of potential workers who can be
affected by the increase in the minimum wage. According to our results, the effects
of raising the minimum wage are greater for Chile, New Zealand, Australia, and Ko-
rea than for the US, Mexico, Japan, and Canada. Further, the effect of rising mini-
mum wages on reducing gender pay gap is much greater for the former economies
than for the latter economies. One possible reason for these results can be related to
the fact that the former economies have much higher ratio of the minimum wage to
the median wage than the latter economies.

We also find that the rise in the minimum wage has no effect on the wage ine-
quality at the upper-tail of the wage distribution for both women and men: the in-
crease in the minimum wage does not affect the wage difference between the ninth
decile and the median of the log wage distribution for both women and men. These
results provide further evidence that the above estimation results on the impact of
an increase in the minimum wage on the lower-tail of the wage distribution are robust
and not due to a spurious relation.

All these results are consistent with the theory that the rise in the minimum wage
mainly affects the lower-tail of the wage distribution and with the interpretation that
the ripple effect of rising minimum wages decreases towards the upper-tail of the
wage distribution. Nevertheless, our study has some limitations. One is that our em-
pirical method does not take into account the effect of an increase in minimum wages
on employment. Suppose that the increase in the minimum wage reduces the em-
ployment of lower wage workers. Then, this may negatively affect the economy wide
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income distribution. The other limitation is that we do not consider the influence of
government fiscal policies and income redistribution policies accompanied with the
increase in the minimum wage on wage inequality due to data availability.
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