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This paper examines downward nominal wage rigidity in Korea
using aggregate and individual-level data. We find that the degree of
downward nominal wage rigidity differs depending on the data sources
used. Results from the aggregate data indicate that, on average, wages
have been flexible. By contrast, evidence from the micro data suggests
that nominal wages are downwardly rigid most of the time. We also
find that downward nominal wage rigidity can differ across industries
at both industry and individual levels. At the individual level, wage
rigidity is greater in the service than in the manufacturing sector,
even though the latter exhibits smaller volatility in its rate of wage
growth.
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I. Introduction

After the Global Financial Crisis in 2008, many countries experienced
a sudden increase in unemployment as they suffered from economic
recession. Even after several years of financial crisis, unemployment has
not returned to its previous level; instead, high unemployment rates have
persisted. This phenomenon is somewhat puzzling. One may expect a
high unemployment rate to lead to lower wages (the price of labor). In
such a situation, unemployment can be alleviated through wage cuts.
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In reality, however, this adjustment rarely happens. Schmitt-Grohé and
Uribe (2013) confirm that countries in the Eurozone have failed to adjust
wages (measured as nominal hourly wages), which has resulted in wide-
spread unemployment. The phenomenon by which the (nominal) wage
is resistant to change is called the downward nominal wage rigidity
(DNWR).1

Downward nominal wage rigidity can be particularly costly in a low
inflation environment, a situation that many countries have faced in
recent years.2 For example, when inflation is high, firms can adjust
their labor costs by paying relatively lower real wages without cutting
nominal wages. They can offset increases in labor costs with high in-
flation, resulting in the real increases in labor cost to be well below the
nominal figures. On the contrary, avoiding large labor costs in a low
inflation environment is more difficult for firms because they cannot
reduce their real labor costs without actual wage cuts. Therefore, the
unemployment rate may rise because the only way for a firm to cut
labor costs is through adjustments in employment. Thus, the existence
of DNWR may be an important force to account for the high unemploy-
ment rate during low inflation. Examining the existence or degree of
DNWR may provide some insights into how the labor market responds
flexibly to a sudden (exogenous) negative shock or to changing economic
conditions.

A large volume of existing literature has examined micro data on the
distribution of individual wage increases. In addition, many scholars
have attempted to explain the sustained high unemployment rates in
U.S. and Europe since the Great Recession by investigating the exist-
ence of nominal or real wage rigidity. Several studies suggest that nominal
wage rigidity may have contributed to the persistence of high unemploy-
ment since the recent crisis. Similar studies have unveiled specific factors
responsible for the high unemployment rates in Japan during its Lost
Decade when concerns on deflation were high. Nevertheless, research
on nominal wage rigidity in Korea has been scant. Thus, our paper at-
tempts to provide certain evidence of nominal wage rigidity in Korea by
using micro and macro data. In the past, the lack of proper individual

1 Firms do not cut their employees’ wages for several reasons. One possible
explanation is that firms fear the occurrence of moral hazards or worker’s re-
sistance because of wage cuts. For further explanations, please see Akerlof et al.
(1996).

2The U.S. inflation rate is below 2% as of September 2014, which is the same
as Korea’s.
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wage data hindered researchers from examining this issue. However,
household income panel data has become available since 1999, enabling
us to document evidence based on existing literature and provide our
own to support the existence of nominal wage rigidity in Korea.

Related Literature

Several strands of the literature have studied nominal wage rigidity;
hence, before proceeding with our study, we present several strands
closely linked to the concerns of this paper.

One strand of the literature assesses the extent of wage rigidity based
on micro data by analyzing the distribution of wage growth (McLaughlin
1994, 1999, 2000; Kuroda and Yamamoto 2003; Lebow et al. 2003). A
number of papers have attempted to determine whether the degree of
wage rigidity is related to inflation rate. Daly et al. (2012) illustrate that
real wage growth in the U.S. did not decrease with low inflation during
the recent recession after the 2008 crisis. They document that the pro-
portion of workers whose wages were frozen (equivalently, not changed) is
relatively large, supporting the existence of nominal wage rigidity in the
U.S. Akerlof et al. (1996) also argue that adjusting labor costs is dif-
ficult for firms during low inflation, which leads to labor market distor-
tions. Similarly, Bauer et al. (2003) study the relationship between in-
flation and nominal/real wage rigidity in Germany. In contrast to previous
findings, they uncover a positive relationship between the extent of real
wage rigidity and inflation and determine that nominal wage rigidity
decreases with inflation, contrary to real wage rigidity, which confirms
the findings of Akerlof et al. (1996). These studies indicate that nominal
wage rigidity can be more severe in a low inflation environment.

Relevant studies on nominal wage rigidity in Japan are also noteworthy.
For example, using industry- and aggregate-level data, Kimura and Ueda
(2001) and Kuroda and Yamamoto (2005, 2014) establish that nominal
wages were downwardly rigid until the late 1990s, but became flexible
afterwards in respond to economic conditions. Yasui and Takenaka
(2005), present different results, finding that nominal wage rigidity ap-
pears to be present even after the 1990s.

Most existing studies are quite limited in providing results comparable
across different countries because of the lack of available data. Recently,
Dickens et al. (2007) presented evidence that can help us compare the
extents of wage rigidity in different countries. They indicate that the
degree of wage rigidity differ significantly across countries and time
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periods. Schmitt-Grohé and Uribe (2013) also provide evidence based
on Eurozone countries and argue that nominal wage rigidity may have
contributed to the sustained high unemployment rates in the region
since the financial crisis. However, neither of these studies included
Korea; thus, comparing Korean wage flexibility with the wage flexibility
in other countries is impossible.

Very few studies on the downward wage rigidity in Korea exist, es-
pecially in the 2000s. Lee (1999) and Yoon (1994) investigate this issue,
but finding other studies is difficult. Yoon (1994) assesses wage rigidity
based on the wage equation using aggregate level data. Using Daewoo
Panel data from 1992 to 1995, Lee (1999) documents that real wage
rigidity is acyclical. The current paper attempts to provide empirical
evidence of the existence of nominal wage rigidity using micro and macro
level data. We also look for possible labor market implications.

This paper is organized as follows. Section II explains how we measure
wage rigidity. Section III attempts to compare the degrees of nominal
wage rigidity across countries using the relationships between inflation
and the degree of nominal wage rigidity as well as between the rate of
economic growth and the degree of nominal wage rigidity. Section IV
presents evidence on how wages have evolved based on average rates of
wage increase. Section V presents the degrees of nominal wage rigidity
using individual wage data, and Section VI examines nominal wage ri-
gidity based on industry-level data. Section VII concludes and suggests
specific related issues for future research.

II. Measuring Downward Nominal Wage Rigidity

Downward nominal wage rigidity can be assessed in several ways de-
pending on the data used and the way this rigidity is defined. Broadly
speaking, the data used can be classified into two categories: macro level
data, which tracks average wage growth for all workers in the economy,
and individual-level data, which captures changes in wages in a survey
sample.

In this paper, we scrutinize the degree of nominal wage rigidity based
on aggregate level data, which refers to the average wage growth (or
change) for all workers, along with individual-level data.3 The findings

3We use data from the Korea Labor and Income Panel Study (KLIPS) from
1999 to 2010. KLIPS is a longitudinal survey of households in urban areas. The
sample is about 5,000 households, and information is collected on labor force
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from these two data sources reveal that average wages have been flexible.
They changed in the late 1990s and during the recent financial crisis.
However, the evidence based on micro data suggests that nominal wages
have been downwardly rigid most of the time. We also illustrate that
DNWR can differ across industries both at industry and individual levels.

We provide descriptive evidence of DNWR based on our different two
data sets. First, using the individual-level data, we calculate the wage
growth of workers reporting earnings who held the same job for at least
two consecutive years. Previous studies draw the distribution of wage
changes and assess the existence of DNWR to determine i) whether a
spike at zero exists, and ii) whether the distribution is skewed to the
right. Instead of focusing on the distribution of individual worker’s wage
growth, Dickens et al. (2007) suggest alternative measures of the extent
of downward nominal and downward real wage rigidity. In their words,
“For downward nominal wage rigidity, our measure is straightforward.
We assume that everyone who had a nominal wage freeze would have
had a nominal wage cut in the absence of downward nominal wage

rigidity.”

(1)

In Equation (1) from their paper, f, denotes the fraction of workers
who experienced nominal wage freezes and c, denotes the fraction of
workers whose wages were cut. Nominal wage rigidity is expected to be
high if a large fraction of workers have their wages frozen.

We then evaluate the existence of DNWR along with other macro-
economic variables. We show how the wage growth of all workers has
evolved over time. This approach enables us to examine the consequences
of DNWR for macroeconomic adjustment through changes in unemploy-
ment when an economy is hit by a sudden shock. Using the same ap-
proach, Schmitt-Grohé and Uribe (2013) point out that DNWR has played
a significant role in the Eurozone area, accounting for the rise in un-
employment since 2008.

Discrepancies between the downward nominal wage rigidities can be
observed in individual- and aggregate-level (defined by average wage
growth among all workers in the economy) data. Considering that firms
can adjust their wage bills based on the changes in their worker com-

supply and mobility, income, consumption, education, job training, and so on.
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FIGURE 1
INFLATION AND DOWNWARD NOMINAL WAGE RIGIDITY

positions, finding discrepancies is logical. Overall, even if DNWR exists
in an economy, observing is difficult (Fuhrer et al. 2012). In examining
the existence of DNWR at both individual and aggregate levels, we
provide insights into whether this phenomenon holds in Korea.

III. Cross-Country Comparison

This section tries to compare the degree of DNWR in Korea with the
degree of DNWR in other countries. Most of the existing literature typi-
cally restricts attention to individual countries based on data availability.
In contrast with other studies, Dickens et al. (2007) collect data from
16 countries# and measured overall DNWR. We follow this approach
and measure Korea’s DNWR before comparing Korea with other countries.

A number of issues arise when we attempt to compare nominal wage
rigidity across countries. One such issue is the challenge of finding a
consistent definition of nominal wage rigidity. We use the measure pre-
sented in Equation (1) because it is relatively easy to calculate and in-

4Ireland, Denmark, France, Belgium, the UK, Switzerland, Austria, Germany,
Italy, the Netherlands, Finland, Norway, Greece, Sweden, the U.S., and Portugal
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tuitively understandable. We also need to address the issue of time
periods. When using individual-level data for cross-country comparison,
exact matching of the time periods for different countries can be difficult.
Dickens et al. (2007) simply use the average value of n (measuring nom-
inal wage rigidity) for each country to resolve this issue, and we adopt
the same approach.

Because n is the average value for different time periods and lengths
of time from various countries, it is not ideal for direct comparison. Thus,
we perform a cross-country comparison corresponding to inflation and
growth rates.

Figure 1 plots the degrees of DNWRS5 and inflation rates for different
countries. We run a regression of the measure of nominal wage rigidity,
n, on inflation rates to determine whether countries with higher inflation
experience lower nominal wage rigidity. The regression results indicate
a slope of 0.04, which means that countries experiencing high inflation
may have higher downward nominal wage rigidities. Most countries are
at around the regression trend line. Ireland has the least DNWR,
whereas Portugal has the highest. Countries with inflation rates of 2%
to 3% (Denmark, Germany, and so on) have an average measure of
nominal wage rigidity of between 0.2 and 0.4. Korea also experienced
inflation in the 2% to 3% range from 1999 to 2010, but has a relatively
higher degree of DNWR compared with other countries with similar
inflation. Thus, Korea had a higher degree of DNWR during this period.

For another cross-country comparison, we examine the relationship
between real economic growth rates and the degrees of DNWR. Figure 2
shows a scatter plot of economic growth rates and the degrees of DNWR.
We run another regression using the degree of DNWR as the dependent
variable and real growth as independent variable. We obtain a slope of
0.07 from this regression, and similar to our previous results, countries
with higher rates of growth may experience higher degrees of DNWR.
However, although this relationship appears clearly within countries with
rates of annual growth below 3.5%, observing this relationship in coun-
tries with higher growth is difficult.

Figure 3 plots the times series of nominal wage rigidity for Korea,
Japan, the U.S., the U.K., and Switzerland for the periods of data avail-
ability. The data for Korea are from Figures 1 and 2, and those for other
countries are from Smith (2000), Fehr and Goette (2005), Elsby (2009),
and Kuroda and Yamamoto (2013). Overall, n does not exceed 0.3 for

5 Figure 1 uses the average value of n for each country and time period.
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most countries. In Korea, n is greater than 0.3 except in 1999, and
tends to increase over time. This simple comparison reveals that nom-
inal wage rigidity is greater in Korea than in other countries.

Plotting the average degrees of DNWR, the figure shows that countries
with higher inflation experience greater DNWR. However, Korea has a
higher degree of DNWR compared with other countries with similar rates
of inflation. A positive relationship between the rate of economic growth
and the degree of DNWR may exist; however, the data indicate that the
relationship is not strong with few outliers. We do not attempt to claim
that either higher inflation or higher growth is the cause of a greater
DNWR. Our purpose is to determine the degrees of DNWR of Korea,
along with those in other countries. Based on Figures 1 and 2, Korea
appears to have experienced a relatively higher DNWR compared with
countries with similar rates of inflation or growth.

IV. Downward Nominal Wage Rigidity in Korea

Thus far, our analyses have focused mainly on the average degree of
DNWR in Korea compared with the average degree of DNWR in other
countries. We have demonstrated that DNWR is higher in Korea than in
countries with similar inflation or growth rates. What then does this
mean? If DNWR exists, asking whether it plays an important role in
economic performance is logical. In particular, does a higher degree of
DNWR cause a higher unemployment rate when an economy is hit by a
negative shock? We analyze overall rates of wage increase along with
other economic variables such as inflation, growth, and unemployment
to address this question. The results will give us an idea as to how the
rate of wage increase changes in accordance with the economic conditions
in Korea.

Figure 4 plots the Korean unemployment rate (%), average change in
wages for all workers (%), and real economic growth rate (%) from 1990
to 2011. The economy was hit by negative shocks in 1997 and 2008.
The growth rate plummeted to -5.7% in 1998, following the 1997 cur-
rency crisis, and was near zero in 2009 after the Global Financial Crisis.
Interestingly, the changes in nominal wages occurred one year after a
negative shock. Their volatility was significantly larger than expected
based on our findings in the previous section. Thus, changes in wages
appear to be quite flexible in response to negative shocks. For example,
the unemployment rate in 1998 surged to 7.7% before declining to around
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3%, indicating that unemployment soon returned to its average rate
because of adjustments in wages.

Figure 4 indicates how wage growth and unemployment have evolved
over time. We focus our attention to the wage Phillips curve and further
examine the relationship between wage growth and unemployment. Figure
5 plots the rates of wage increase and unemployment from 1987 to
2011. We split the sample period into five subperiods: i) 1987-1997 (pre-
Asian currency crisis), ii) 1998-1999 (during the currency crisis), iii)
2000-2008 (before the Global Financial Crisis), iv) 2009, and v) 2010-
2011 (the post-global crisis period). From 1987 to 1997, the wage Phillips
curve indicates the expected relationship between wage growth and un-
employment. Unemployment ranges from 2% to 4%; the rate of wage
growth falls when unemployment rises. When the economy is hit by the
crisis, the rate of wage increase falls to almost 0% and the unemploy-
ment rate soars to 7.7%. Wages decline in the following year. If they
had not, Korea may have possibly have suffered a higher unemployment
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FIGURE 5
KOREAN WAGE PHILLIPS CURVE: 1987-2011

rate, lasting for a longer period.

In addition to unemployment, changes in nominal wages are also re-
lated to how firms determine prices. Under stable mark-up rules, Kuroda
and Yamamoto (2013) indicate that inflation (AP/P) can be written as
follows:

AP/P=a(G,—G)+(1—a)le+p,—G), (2)

where G, is the rate of nominal wage growth per worker, G, refers to
the growth in labor productivity, (G,—G) is the change in the unit
labor cost, €' is the exchange rate, p, is the change in the international
price of raw materials, G, is the rate of increase in productivity of one
unit of raw materials, and a is the labor share. According to Equation
(2), as the labor share rises, growth in nominal wages leads to higher
inflation.

Figure 6 illustrates the nominal wage, labor productivity, price, and
unit labor cost (with 1995=100). Interestingly, all of these factors tend
to rise over time. According to Equation (2), increases in wages and labor
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productivity have different effects in determining the unit labor cost.
For example, an increase in nominal wage (equivalently, wage growth,
G,) results in a higher unit labor cost, whereas unit labor cost declines
when labor productivity rises. The changes in a country’s rates of nom-
inal wage and labor productivity growth consequently determine its
inflation. Data show that nominal wages increase at a considerably higher
rate than labor productivity; therefore, the unit labor cost rises slowly.
In 1999, we observe a decline in the unit labor cost because of the drop
in nominal wages resulting from the crisis. In contrast, wage growth in
2010 was positive, and labor productivity grew more than wages. Thus,
in 2010, the unit labor cost declined.

From Figure 6, we can observe that the price level (CPI) grows rapidly
during the period when the unit labor cost grows sluggishly. The labor
share, (&), or expansion in labor share is not large enoughé to explain
inflation during that period.
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The findings in this section can be summarized as follows. Nominal
wage growth adjusts when economic conditions lag. The volatility of wage
growth is also larger than expected. The negative wage growth resulting
from the crisis shocks in 1999 and 2009 may have contributed to a
stable unemployment rate. The data show that although nominal wages
grew rapidly, their influence on the price level was offset because of in-
creased labor productivity and the labor share remaining stable over
the period. These findings suggest that other factors may have contri-
buted to inflation at that time.

V. Measuring Downward Nominal Wage Rigidity using
Micro Data

In this section, we analyze individual-level data and report specific
results. For this purpose, we use the Korean Labor and Income Panel
Study (KLIPS) from the Korea Labor Institute. The KLIPS is a longitu-
dinal survey of household and individuals that was first launched in
1998. The data contain records of each sample household member’s job
and income history.

We plot the distribution of changes in wages and examine whether
we can observe DNWR in Korea. Figure 7 shows a histogram of wage
changes from 1998 to 2010. A spike at around zero is evident for almost
all years, and the distribution is skewed to the right. Downward nominal
wage rigidity appears to exist in Korea. We attempt to measure the
DNWR by following Dickens et al. (2007) to obtain a clearer answer to
this question.

From the KLIPS, we calculate the numbers of workers whose wages
were frozen and cut for every year, and then report n in Table 1. We
select the workers who retained the same job for two consecutive years”
in identifying the wage freezes and cuts. We calculate the changes in
wages using the question in the KLIPS that identifies the monthly wage.
The distribution of changes in nominal wages and the degree of nominal
wage rigidity are calculated from this wage growth rate.

Figure 7 indicates the degree of DNWR; the x-axis denotes the changes
in nominal wages8 (%) and the y-axis represents the fraction of workers

6 The variation in labor share from 1995 to 2011 is limited, with the variation
being 60.4% in 1995 and 59.5% in 2011.

7We only consider whether they keep the same “main” job.

8 We consider employees who experienced wage increases of 50% or more as
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FIGURE 7
DISTRIBUTION OF NOMINAL WAGE CHANGES (%): 1999-2010

(%) in each wage change bin. A distinctive feature is that the distribution
is highly condensed around 0. The percentage of workers experiencing
wage freezes was over 15% in 2002 and over 20% in 2009. This fraction
appears to increase significantly over time, thereby resulting in an overall
increase in n, as shown in Table 1, because of those workers who
experienced nominal cuts in wages in the absence of DNWR.

Table 1 illustrates the fraction of workers who experienced wage freezes
and cuts, along with the DNWR (). The second column reports the
numbers of workers in the data who kept their jobs for two years. The

employees who had 50% changes in wages.
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TABLE 1
SUMMARY OF NOMINAL WAGE CHANGES: 1999-2010

Year Sample Freezes Freeze Ratio Wage Cuts Cut Ratio n

1999 2,308 320 0.14 961 0.42 0.25
2000 2,507 416 0.17 746 0.30 0.36
2001 2,324 333 0.14 616 0.27 0.35
2002 2,529 375 0.15 595 0.24 0.39
2003 2,597 393 0.15 614 0.24 0.39
2004 2,846 378 0.13 734 0.26 0.34
2005 2,839 360 0.13 748 0.26 0.32
2006 2,872 464 0.16 767 0.27 0.38
2007 3,079 511 0.17 830 0.27 0.38
2008 3,085 540 0.18 758 0.25 0.42
2009 3,108 615 0.20 1,008 0.32 0.38
2010 3,604 735 0.20 971 0.27 0.43

third column lists the numbers of workers who experienced wage freezes,
whereas the fourth column indicates the proportion of these workers in
the total. The fifth and sixth columns similarly report the numbers of
workers whose wages were cut and their proportions in the total. The
seventh column finally reports n by using the total number of workers
whose wages were either frozen or cut.

Figure 8 plots specific statistics from Table 1 to check for any trends.
The overall degree of wage rigidity, measured as n, tends to increase
over time. The proportion of employees experiencing wage freezes (f,)
increased from 2005, and notably increased more significantly after the
financial crisis from 2009, as the share of workers suffering wage cuts
also rose. On the contrary, in 1999, the proportion of workers whose
wages were cut was relatively large compared with the proportion of
workers whose wages were frozen, suggesting that wage rigidity may
have become more severe than in the past. These findings contradict
the ones in Section IV, which show that average wages declined flexibly
in 2009. Thus, the question to be answered is how to reconcile the
findings in this section with those in Section IV.

We need to note that discrepancies in the degrees of wage rigidity
may exist, depending on the data. For example, Fuhrer et al. (2012)
document that the firm-level wage distribution from the Occupational
Employment Statistics (OES) is moderately different from the individual-
level distribution, indicating the firms’ abilities to adjust their labor costs
with more flexibility than expected. The wage rigidity measured at the
individual level only keeps track of employees who stayed on their job
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for at least two consecutive years. The possibility of a firm replacing
existing workers with cheaper labor is overlooked. The wage rigidity
measured at the individual level may differ from wage rigidity at the
aggregate level if a small percentage of workers within a firm maintain
their jobs while a large percentage are replaced. This above is one pos-
sible explanation that can reconcile our two different findings.

We investigate this possibility using the data from the “Report on
Labor Costs of Enterprises” survey from the Ministry of Employment
and Labor from 1994 through 2013. Figure 9 supports our conjecture.
The data shows that firms have apparently been able to adjust their
labor costs flexibly. In response to the Asian currency crisis in 1998,
the rate of labor cost increase fell by 9.7%. We can also observe specific
instances of a decline in labor costs in 2000 and 2003. Hence, we sug-
gest that the difference observed in our two source data may be derived
from the abilities of firms to change their labor costs when necessary.

However, one should be careful when interpreting this explanation as
evidence of inconsistency in wage rigidity at the individual level. We
consider the possibility that in the face of negative shocks firms can
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flexibly change their labor costs via compositional changes in workers.
We investigate this issue more deeply in the next section by using as
much industry-level data as available.

VI. Downward Nominal Wage Rigidity at the Industry Level

Section V shows that findings as to the existence of nominal wage ri-
gidity may differ depending on the data used. This inconsistency is be-
cause of firms being able to change their labor costs flexibly by adjusting
their compositions of workers. Evaluating this claim is difficult because
of the lack of micro data observations. Thus, as an alternative, we in-
vestigate the issue at the industry level and use data from the “Survey
Report on Labor Conditions by Employment Type” from the Ministry of
Labor and Employment.9 With this data, we can calculate the average
rates of wage growth at the industry level and consider how the numbers
of temporary workers change over time.

In this section, our industry-level analysis is based on the findings in
existing literature. Kuroda and Yamamoto (2013) note that nominal wages

9This survey of a sample of about 32,000 establishments is conducted an-
nually.
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FIGURE 10
WAGE CHANGES AND REAL GROWTH RATES IN THE MANUFACTURING AND
SERVICE SECTORS (1991-2011)

and prices move in similar directions, and they determine this to be the
cause of deflation in Japan. However, they also find that this phenom-
enon may not hold across sectors. They document that nominal wages
in the manufacturing sector have increased even with declines in average
prices of durable goods. By contrast, the service sector experienced wage
increases as service prices rise. These findings suggest that nominal
wage rigidities can differ at the macro and industry levels.

Section III reveals that overall changes in wages appear to be flexible
and made with some lags. Following Kuroda and Yamamoto (2013), we
investigate whether such DNWR can also be found at the industry level
in Korea.

Figure 10 indicates that the growth in the manufacturing sector ex-
hibits higher volatility than the growth in the service sector. In 1998, the
growth rates of the manufacturing and service sectors declined by -7.3%
and -3.2%, respectively. Wage increase rates were also negative at -4.3%
and -2.2%, respectively. In 2008, a different picture can be observed. The
manufacturing sector did not cut wages following the Global Financial
Crisis; instead, wages increased even under conditions of unfavorable
growth. The service sector, on the other hand, cut wages by -1.8%, con-
firming that DNWR may be higher in the manufacturing sector, as
discussed in Kuroda and Yamamoto (2013).

Wage rigidities at the industry level may differ from those at the in-
dividual level for two reasons. First, overall wages may not fall when some
workers receive high wage increases that offset wage cuts for the rest of
the workers. In this case, averaging the rate of wage increase may be
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misleading. Second, we need to consider the substitutability of the labor
force in each industry. For example, let us suppose that an industry
can change its labor force composition in response to a shock. When
hit by a sudden negative shock, this industry will fire workers with
high salaries and replace them with cheaper labor. In this case, al-
though the overall rate of wage increase may fall, this phenomenon
may not be observed when plotting wage growth using the individual-
level data of workers remaining on the job. These workers are likely not
substitutable, and thus maintain higher wage levels; demanding wage
cuts for these employees is difficult. We plot the changes in wages using
individual-level data and examine the proportion of part-time workers
(who receive lower wages) in each industry to determine whether these
factors can be utilized in explaining the differences in wage rigidity across
industries.

Figure 11 depicts the measure of DNWR (n) for all industries and for
the manufacturing and service sectors separately. Figure 10 reveals that
the manufacturing sector tends to have higher wage rigidity than the
service sector, but Figure 11 indicates the opposite result. The service
sector has higher downward nominal wage rigidity than the manufac-
turing sector, which suggests that rates of wage increase are higher for
workers who keep their jobs, and that these workers experience wage
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FIGURE 12
PROPORTIONS OF PART-TIME WORKERS AND CHANGES IN WAGES IN THE
MANUFACTURING AND SERVICE SECTORS

hikes despite their smaller proportion in the total work force.

When substitutability of workers is possible or when firms can replace
current workers with cheaper labor, the average wage growth may appear
flexible. This wage growth differs in the individual-level data, which only
tracks the changes in wage growth among workers who keep their jobs.
Hence, to examine this finding as a possible explanation for the differ-
ences in DNWR across industries, we calculate the proportions of part-
time workers in each industry. Care is necessary when interpreting the
results because they are not temporary workers. The definition of part-
time workers in the data is not exactly equal to the definition of tem-
porary workers.

The left-hand panel in Figure 12 gives the proportions of part-time
workers in the manufacturing and service sectors from 1993 to 2011,
whereas the right-hand panel illustrates the changes in their wages
during that time. As expected, the changes in wages of temporary wor-
kers are rather volatile compared with the changes in wages of regular
workers. The manufacturing sector has relatively fewer temporary wor-
kers, which explains why the average manufacturing sector wage tends
to be persistent. The smaller proportion of part-time workers makes it
difficult to change the overall wage flexibly.

Downward nominal wage rigidity may influence the price setting by
firms, which ultimately affects the overall price level. We construct nom-
inal wage and consumer price indices (with 1991=100) for each industry,
as shown in Figure 13. Wages appear to be higher in the manufacturing
sector despite the price level for that sector being low. Based on Equa-
tion (2), an increase in manufacturing sector labor productivity may
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FIGURE 13
PRICE LEVEL AND WAGE TRENDS BY INDUSTRY

possibly have led to a drop in unit labor cost. Another possibility is
that the labor share (&) is small in the manufacturing sector, and thus,
the price level does not vary over time even with an increase in wages.
In the service sector, however, with its higher labor share, a rise in
wages contributes to a higher price level.

VII. Conclusion

This paper documents the existence of DNWR using micro and macro
data at the aggregate and industry levels from 1980 to 2011. At the
macro level, wage levels adjusted flexibly on average with lags. The lagged
adjustment is because wage contracts are entered into at an annual
basis and no immediate change occurs in response to a shock. In con-
trast with the evidence from the macro level data, the micro data suggest
that nominal wages are downwardly rigid and the degree of wage rigi-
dity increases over time. Discrepancies arise when firms can adjust
their labor costs through changes in their labor force compositions. Al-
though we have examined whether these discrepancies might be due to
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differences in available data, further research on this issue is necessary
to address the questions raised.

The results also indicate the existence of differences across industries.
On average, wage volatility in the manufacturing sector is smaller than
that in the service sector, with higher DNWR at the individual level.
Based on this evidence, we suggest possible explanations to reconcile
the discrepancies between the macro- and micro-level findings, and be-
tween the industry- and individual-level findings within each industry.

The findings in this paper indicate that firms have been able to adjust
their labor costs in response to economic conditions even with nominal
wage rigidity observed at the individual level. This nominal wage rigidity
appears to be greater in Korea than in other countries, and has in-
creased over time.

In this paper, we focused on the existence of DNWR using descriptive
measures; thus, a more precise quantitative analysis is required to fur-
ther support the possible explanations offered here.

(Received 2 July 2014; Revised 7 May 2015; Accepted 8 May 2015)
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