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1 Introduction

Rise in wage inequality in the developed countries has been one of the prevailing topics discussed
among economists and policy makers in recent years. A huge literature has been established on the
causes and consequence of the rise in wage inequality in the U.S. (See Katz and Autor (1999) and
Acemoglu and Autor (2011) for reviews). While earlier papers attribute the rise of wage inequality
to workers’ observed and unobserved characteristics, a few recent papers use matched employer-
employee data and find that a large part of the rising wage inequality among workers in the U.S. can
be accounted for by the rise of wage inequality between firms or establishments (Barth, Bryson,
Davis, and Freeman (2016) and Song, Price, Guvenen, Bloom, and Von Wachter (2019)).

In this paper, we document the trends of wage inequality and examine whether between-firm
inequality rose in Japan during the period 1995-2013 using employer-employee matched data. We
find that between-firm logwage variance rose in 1995-2013, while within-firm logwage variance
has been stable. This feature is robustly observed across different subsectors economy defined by
sex, industry, and firm size.

We then decompose the change in between-firm logwage variance, based on fixed effect wage
regression. We regress a log of firm-average wage on human capital variables and firm’s tech-
nology and other characteristics. Human capital variables include average age and tenure, female
worker share, the share of university-educated worker, and so on. Firm’s technology and other
characteristics include the expenditure share of information and communication technology (ICT)
and imported goods, the sales share of exported goods, the foreign ownership ratio, etc.

Our decomposition indicates that changes in returns to firm’s technology and other charac-
teristics, firm fixed effects, and entry and exit of firms substantially contributed to the rise in the
between-firm logwage variance. By contrast, changes in the distribution of observed firm charac-
teristics and changes in the returns to human capital variables had little effect on the between-firm
logwage variance.

This paper is related to the recent and growing literature that sheds light on the rise of wage
inequality between firms or establishments. In the U.S., Barth, Bryson, Davis, and Freeman (2016)
use the Longitudinal Employer-Household Dynamics (LEHD) data and document that about two
thirds of the rise in earnings inequality can be attributed to the rise in between-establishment in-
equality for the period 1992-2007. Song, Price, Guvenen, Bloom, and Von Wachter (2019) made
another important contribution. They use more comprehensive data from the Social Security Ad-
ministration (SSA) office for the period 1978-2013 and find that the rise of between-firm earnings
inequality accounts for about two thirds of the rise of earnings inequality in the U.S. They also find
that the increase in between-firm inequality has been driven by increased employee segregation.

There are also several studies outside of the US. Card, Heining, and Kline (2013) use adminis-
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trative data from West Germany and find the rise in wage inequality is driven by rising heterogene-
ity between workers, rising dispersion in the wage premiums at different establishments, and in-
creasing assortativeness of worker-plant matching. Changes in between- and within-establishment
(or firm) are also reported from other countries. Examples include Mueller, Ouimet, and Sim-
intzi (2017) and Faggio, Salvanes, and van Reenen (2010) for the U.K., Håkanson, Lindqvist, and
Vlachos (2021) for Sweden, and Helpman, Itskhoki, Muendler, and Redding (2017) and Alvarez,
Benguria, Engbom, and Moser (2018) for Brazil. This paper uses the data from Japan, and add
new insights to this literature.

2 Data

We use a Japanese establishment survey and firm survey to create the matched-employer-employee
data for our analysis. The former data set, the Basic Survey on Wage Structure (BSWS) is an an-
nual establishment survey conducted by the Ministry of Health, Labour and Welfare (MHLW). The
BSWS is designed for the purpose of collecting the information on worker’s wages and salaries
in various work environment. In the survey, workers are randomly sample within an establish-
ment and not followed across years. Hence, BSWS does not provide worker panel data, although
establishment panel data can be constructed.

The latter data set, the Basic Survey of Japanese Business Structure and Activities (BSJBSA),
is an annual firm survey administrated by the Ministry of Economy, Trade and Industry (METI).
The survey was started for the purpose of collecting information on various firm activities, and
guiding the Japanese government’s policies. We discuss the details of the two surveys in Appendix
A.1.

We merge the BSWS and the BSJBSA to create employer-employee matched data for our
analysis. As the two data sets don’t have a common firm identifier, we use the information on
firm’s name, and the telephone number and the postcode of the firm’s headquarter to merge the
two data sets. An important limitation of our data is that no workers are tracked for more than one
years. In other words, our data are firm panel data augmented by worker cross-section data. The
details of the merging procedure are explained in Appendix A.2. We set the starting year of our
analysis as 1995, since we cannot extend the BSWS before 1995. The end year of our data set,
2013, is due to the availability of the BSJBSA. The merged, match-employer-employee data have
observations of roughly 5,000 of private firms and 0.3 millions of their workers per year, for the
period 1995 – 2013.

We calculate the real hourly wage for each worker, which we use in the analysis in Section 3,
from the information provided in the BSWS. We also calculate the average log hourly wage and the
average worker characteristics within a firm. The average worker characteristics variables include
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the share of females, the average age, the average tenure, the share of high school graduates, the
share of two-year college graduates, and the share of four-year university graduate. We also cre-
ate firm characteristics variables from the information in the BSJBSA. Those firm characteristics
variables include firm’s size, asset they hold, foreign ownership ratio, the share of information and
communication technology (ICT) cost in total intermediate input cost, the share of exports in total
sales, the share of import in total intermediate input cost. Finally, we calculate total factor pro-
ductivity and labor productivity for each firm from the information in the BSWS and the BSJBSA.
The details of variable definitions can be found in Appendix A.3. Tables 5 and 6 also reports the
mean and standard deviation of those variables.

3 Changes in Wage Inequality in Japan in 1995-2013

In this section we show that logwage variance has increased in Japan during the 1995-2013 pe-
riod. By decomposing the total logwage variance into between- and within-firm logwage vari-
ance, we find that this rise in the total logwage variance is almost entirely driven by the growth
of between-firm logwage variance, while within-firm logwage variance remains almost constant.
These patterns are largely observed for both men and women and across industry and firm size.

3.1 Between- and Within-Firm Logwage Variance

The total logwage variance can be decomposed into between- and within-firm components so that

V (w) = V (E(w| j))+E(V (w| j)), (1)

where w is logwage and j is an index for firms. The first term of Equation (1) is between-firm
logwage variance, and the second term is within-firm logwage variance. We apply this variance
decomposition method to several subgroups from 1995 to 2013.

The top panel of Figure 1 shows changes in the total, between-firm, and within-firm logwage
variances for fulltime male workers. The corresponding statistics are available in Table 4. The total
logwage variance was 0.1934 in 1995, increased to 0.2252 in 2005, and has been stable thereafter.
This rise in the logwage variance until the early 2000’s is largely driven by the growth of between-
firm variance. It was 0.0679 in 1995, increased to 0.1095 in 2005, and has been stable thereafter.
By contrast, the within-firm logwage variance has been stable around 0.1200.

The bottom panel of Figure 1 presents changes in logwage variances for fulltime female work-
ers. The total logwage variance among female workers was 0.1128 in 1995, increased to 0.1866 in
2005, and has been stable thereafter. Like men, this is largely driven by the between-firm logwage
variance, but within-firm logwage variance also increased. The between-firm logwage variance
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was 0.0638 in 1995, increased to 0.1213 in 2005, and became stable until 2013 since then. The
within-firm logwage variance increased from 0.0489 to 0.0733 from 1995 to 2013.

A noticeable difference between men and women is that the growth of female logwage variance
is faster than male’s. This might be explained by changes in the composition of female fulltime
workers. Namely, an increasing number of women with lower unobserved skills are likely to enter
the labor market over time, which may have contributed to the rise in wage inequality among
women.

3.1.1 By Industry

We decompose logwage variance for fulltime male workers by industry. The worker share of agri-
culture, mining, and construction is low and stable around 2%. The worker share of manufacturing
industry was high at about 75% in 1995, but it decreased to about 50% by 2005 and was sta-
ble thereafter. By contrast, the worker share of service industry was only at 23% in 1995, but it
increased to about 50% by 2005 and was stable thereafter.

Figure 2 shows decomposition of logwage variance by industry. In all of the three major indus-
tries, between-firm logwage variance increased, while within-firm logwage variance has been sta-
ble or slightly decreasing. This result suggests that international trade is unlikely to be the primary
explanation for why logwage variance, particularly between-firm logwage variance, increased in
the last two decades.

3.1.2 By Firm Size

We decompose logwage variance for fulltime male workers by firm size measured by the number
of employees. Firms are classified into one of four categories: fewer than 1,000 employees, 1,000-
4,000 employees, 5,000-9,999 employees, and 10,000 and more employees. About 80% of the
firms hire fewer than 1,000 employees, 15% is firms with 1,000-4,000 employees, 3% is firms
with 5,000-9,999 employees, and 1-2% is firms with 10,000 or more employees. These shares are
stable over the period of analysis. Note that, even though only 20% of the firms hire 1,000 or more
employees, their employment share is about 50%. Hence, large firms have substantial influence on
the total logwage variance.

Figure 3 shows logwage variances by firm size. In all subgroups, between-firm logwage vari-
ance increased, while within-firm logwage variance was almost constant over the last two decades.
The between-firm logwage variance increased more for large firms (i.e. firms with more than 1,000
employees) than smaller firms (i.e. firms with fewer than 1,000 employees). This result implies
that the rising between-firm logwage variance is not driven by a small number of gigantic employ-
ers. Instead, the rise of between-firm logwage variance is broadly observed across different sizes
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Figure 1: Changes in Between- and Within-Firm Logwage Variance (Fulltime Workers)
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Figure 2: Changes in Between- and Within-Firm Logwage Variance By Industry
Note: Fulltime male workers.
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Figure 3: Changes in Between- and Within-Firm Logwage Variance By Firm Size
Note: Fulltime male workers.

of firms.

3.2 Decomposing Changes of Between-Firm Logwage Variance

In the following, we try to understand the sources of the rise in between-firm logwage variances
among fulltime male workers. We consider male workers only, because their composition is more
stable than female workers throughout the period of analysis.

3.2.1 Analytical Framework

We decompose changes in between-firm logwage variance from the 1995-1999 to 2005-2009 pe-
riods. Consider the following model for logwage

wit = x
′
itβ +θi +uit ,

8



where wit is log of average wage for firm i in year t, θi is firm fixed effect, and uit is an iid error
term. We take a sample of firms that appear in both periods and split it into two subsamples A and
B. Then, we run the fixed effect regression separately for each sample.

The logwage variance for period A is given by

Var(wA,it) = Var(x
′
A,itβA +θA,i)+σ

2
A,u,

where σ2
A,u ≡ Var(uA,it). The logwage variance for period B is similarly given. The change of

variances between two periods is given by

Var(wB,it)−Var(wA,it) =
(

Var(x
′
B,itβB +θB,i)−Var(x

′
A,itβB +θB,i)

)
+(

Var(x
′
A,itβB +θB,i)−Var(x

′
A,itβB +θA,i)

)
+(

Var(x
′
A,itβB +θA,i)−Var(x

′
A,itβA +θA,i)

)
+(

σ
2
B,u −σ

2
A,u

)
. (2)

The first and second terms on the right hand side are the effects of changes in observed charac-
teristics x and fixed effects θ , respectively. The sum of them is referred to as the composition
effect. The third and the fourth terms capture the effects of changes in coefficients β and residual
variances σ2

u , respectively. The sum of them is referred to as the wage structure effect. Note that
decomposition is not uniquely determined. The change of variances between two periods can also
be decomposed as

Var(wB,it)−Var(wA,it) =
(

Var(x
′
B,itβA +θB,i)−Var(x

′
A,itβA +θB,i)

)
+(

Var(x
′
A,itβA +θB,i)−Var(x

′
A,itβA +θA,i)

)
+(

Var(x
′
B,itβB +θB,i)−Var(x

′
B,itβA +θB,i)

)
+(

σ
2
B,u −σ

2
A,u

)
. (3)

We will use both of the decomposition to see how results are affected.
In addition to the decomposition method outlined above, we assess the effects of entry and exit

of firms on logwage variances by comparing logwage variance of all firms and logwage variance
of firms that appear in both periods.
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3.2.2 Changes in Firm Characteristics

Before we decompose changes in logwage variance according to the method outlined above, we
show how distributions of firm characteristics changed over time. The firm characteristics can
be broadly categorized into two groups. The first group is human capital variables that include
age, tenure, share of female workers, and education. The second group is technology and other
variables that include firm size, asset, foreign ownership ratio, share of ICT costs, export share,
import share, labor productivity, and TFP. Tables 5 and 6 in Appendix present means and standard
deviations of firm characteristics in 1995-2013.

3.2.3 Wage Regression

We regressed log of firm-average wage on several observed firm characteristics using a fixed-effect
model. Note that the regression coefficients are not necessarily interpreted as causal, even though
firm fixed effects are controlled. The first set of columns in Table 1 presents estimates for the 1995-
1999 period. The share of female workers is positively associated with average wage. Average age
and tenure are also positively correlated with wage, and the predicted wage profiles along age and
tenure are concave, which is well-known in the literature. Education is positively associated with
wage. The estimates imply that 4-year university educated workers earn 26.4% higher hourly wage
than high school educated workers. Firm’s technology variables and other characteristics such as
foreign ownership and import share are not strongly correlated with firm-average wage. Firms
assets and export share are positively correlated with wage, but the magnitude is small (elasticity
is about 0.01-0.02) and their p-values are around 0.10.

The next sets columns present estimates for the three subsequent periods including 2000-4,
2005-9, and 2010-13. The coefficient for female share is decreasing over time. A possible expla-
nation for this is selection. The employment-population ratio for women aged 25-54 was about
64% in 1995-1999, but it increased to about 70% in 2010-2013 (See OECD employment and labor
market statistics). Over time, more and more women with lower unobserved skills may have en-
tered the workforce. The return to age also decreases over time. In 1995-9, a 40-year-old worker
earn 12% higher wage than a 30-year-old worker. This age premium between 40- and 30-year-old
workers stayed the same in 2000-2004, but decreased to 9% and 8% in 2005-9 and 2010-13, re-
spectively. By contrast, return to tenure increased over time. Compared to a new employee, an
employee with 10 years of tenure earn 21% higher wage. This return to 10-year tenure increased
to 23%, 25%, and 25% in the subsequent three periods. Returns to education changed, but not
monotonically. The return to 4-year university education decreased slightly from 26% to 25% in
2000-4, but then increased to 31% in 2005-9 and stayed the same level in 2010-13.
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Unlike human capital variables, many of firm’s technology and other characteristics are not
strongly associated with average wage throughout 1995-2013. The coefficients for asset and export
share are statistically significant, but they do not change monotonically over time.

As an additional exercise, we include the measured TFP as a control variable in the wage
regression. The estimates are reported in Table 7 in Appendix. TFP is positively associated with
average wage. The coefficient increased in 2000-2004 and was stable thereafter. Including TFP
does not affect other coefficients substantially.

3.2.4 Wage Variance Decomposition

We decompose a change in the logwage variance from the 1995-9 to 2005-9 periods. The first
column of Table 2 presents decomposition based on equation (2), while the second column presents
decomposition based on equation (3). Between the two periods, the logwage variance changed by
0.031. The change of observed characteristics contributed modestly by 0.003-0.001. The change
of firm fixed effects affected the logwage variance by 0.009-0.013. Another major contributor is
the change of coefficients, which increased the logwage variance by 0.009-0.007. The change of
residual variance had little effects. Lastly, entry and exit of firms account for 0.009 of the change
of logwage variance. This implies that the new entrants that appear only in the 2005-9 period are
more dissimilar to incumbent firms than the exiting firms that appear only in the 1995-9 period.

We further decompose the effect of the change of coefficients by separating them into human
capital variables and firm’s technology and other characteristics (not in the table). For both models,
the effect is mostly driven by the changes in coefficients for firm’s technology and other character-
istics (0.008-0.009), while the changes in the returns to human capital had little effects (-0.001 to
0.000).

Table 2: Decomposition of Logwage Variance from the 1995-1999 to 2005-2009 periods
Model (2) Model (3)

Change of observed characteristics x 0.003 0.001
Change of firm fixed effects θ 0.009 0.013
Change of coefficients β 0.009 0.007
Change of residual variance σ2

u 0.001 0.001
Entry and Exit 0.009 0.009
Total Change in variance 0.031 0.031

Note: Fixed-effect models. Male full-time workers are in the sample.

12



4 Concluding Remarks

In this paper we document changes in the logwage variance from 1995-2013 in Japan. This change
is largely driven by the rise of between-firm logwage variance, while within-firm logwage variance
has been stable. This feature is robustly found across gender, industry, and firm size.

As a first step toward understanding the sources of the rise of between-firm logwage variance,
we decompose the changes of logwage variance into several factors. The decomposition indi-
cates that changes in returns to firm’s technology, firm fixed effects, and entry and exit of firms
substantially contributed to the rise of between-firm logwage variance. By contrast, changes in
the distribution of observed firm characteristics, returns to human capital, and residuals had little
effects.

A few questions still remain unanswered. While we find returns to firm’s technology and
other characteristics contributed substantially, we do not know what particular characteristic is
particularly important. Another issue is how entry and exit of firms influence the between-firm
logwage variance. How new entrants are different from exiting and incumbent firms? Do any
policies and regulations affect the characteristics of new entrants? At this juncture, our initial
findings suggest that multiple factors may simultaneously influence the fluctuation in between-firm
logwage variance, rendering a singular policy inadequately equipped to mitigate this escalating
trajectory. We will address these issues in the next version of this paper.
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A Details of Data

A.1 Data Sources

We use the Basic Survey on Wage Structure (BSWS) and the Basic Survey of Japanese Business
Structure and Activities (BSJBSA) to create the matched-employer-employee data for our analysis.
The BSWS is an establishment survey, which includes information on establishment characteristics
and compensations for employees. The BSJBSA is a firm survey, which includes information on
various firm’s activities. The details of the two surveys are explained below.

A.1.1 Basic Survey on Wage Structure

The BSWS is an annual establishment survey conducted by the Ministry of Health, Labour and
Welfare (MHLW) of Japan. The survey started in 1948. The BSWS is designed for the purpose of
collecting the information on worker’s wages and salaries in various work environment. The survey
covers all the industries but agriculture and fishery, and includes a sample of private establishments
with more than or equal to five employees, and public establishments with more than or equal to
10 employees. The Labor Standard Act Article 108 in Japan mandates all employers to maintain
payroll records, and thus guarantees the accuracy of wages and salaries information. The BSWS’s
survey response rate is about 80%.

Every year in July, the sampled establishments are surveyed, and answer questions on es-
tablishment characteristics, worker characteristics, compensations paid, and hours worked by the
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workers. The BSWS collects employees’ information only on regular workers: those whose em-
ployment contract is either permanent or longer than one month, or those who are actually worked
more than 18 days in April or May in the survey year. The survey asks establishments with less
than 30 regular workers to report information on all of their regular workers, while those with more
than or equal to 30 regular workers need to report information on a sample of the regular workers
they have only. The sample size is determined by its industrial classification and the number of the
regular workers in the establishment.

The BSWS reports information on compensations and hours worked in details. The information
on compensation covers monthly base salaries, monthly overtime payments, and annual bonus
payments annual bonus payments (usually twice a year). For working hours, it reports the numbers
of days worked, hours worked per day, and overtime hours. For establishment characteristics, the
BSWS reports the numbers of employees in the establishment and the firm that the establishment
belongs to, industry classification, and its location. For worker characteristics, it reports age,
gender, experience, and job tenure for all workers and educational attainment only for fulltime
workers. The information on worker characteristics are aggregated within a firm.

We calculate hourly wages for workers in the BSWS using its compensation record and hours
worked. We calculate the total earnings on monthly basis by summing the three types of compen-
sation, and divide it by total hours worked in a month including overtime hours to obtain hourly
wage rate.

A.1.2 Basic Survey of Japanese Business Structure and Activities

The BSJBSA is an annual firm survey administrated by the Ministry of Economy, Trade and In-
dustry (METI) of Japan. The survey started in 1992 for the purpose of guiding the government’s
policies The BSJBSA collects information on various firm activities. The survey includes all the
firms with more than 50 employees or with their share capital equal to or more than 30 million
yens (roughly 270 thousands in U.S. dollars). The BSJBSA covers all the industries but agri-
culture, fishery, construction, transportation service, health, and public service industries. The
BSJBSA’s response rate is about 85%.

Every year in July, the firms that meet the above criteria receive and answer to the question-
naires of the survey. The BSJBSA asks firms on their basic characteristics such as name, address,
the amount of share capital, and starting year, as well as its organization structure, parent/subsidiary
relationship, assets and debts, and sales and profits. The survey also include information on inter-
national trade, outsourcing, R&D, patient holding, and usage of information and communication
technology (ICT).
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A.2 Merging Two Data Sets

We merge the BSWS (establishment survey) and the BSJBSA (firm survey) to create the matched-
employer-employee data for our analysis. As the two data sets don’t have a common firm identifier,
we use the information on firm’s name, and the telephone number and the postcode of the firm’s
headquarter to merge the two data sets. The details of the merging procedure are explained bel-
low.Step 1. Creating Panels of the BSWS and the BSJBSA

In the first step, we make each of the BSWS and the BSJBSA to have a panel structure. The
years at which we can connect the two data sets are only 2001, 2006, and 2009. Therefore, the
two data sets cannot be connected outside of those years, unless we make them to have a panel
structure. For the BSJBSA, it is straight forward to create panels as the sample are only changing
little across years. For the BSWS, while we see more changes in the sample across years, we are
still able to create decent panels as the original sample size of establishment is quite large. Since,
the BSWS doesn’t track establishment identification number (EIN) before 1995, we cannot extend
the panels of the BSWS before 1995. Therefore, we set 1995 as the starting year.

Step 2. Connecting the BSWS to the BSJBSA through the Census

We connect the BSWS to the BSJBSA through the Census for Business Frame. The Census for
Business Frame is a establishment survey administrated by the Statistics Bureau of the Ministry
of Internal Affairs and Communications (MIC). The survey is conducted every five years. This
Census survey covers all the establishments in Japan, and most importantly, shares the same estab-
lishment identification number (EIN) with that of the BSWS.

For the years, 2001, 2006, and 2009, the Census survey includes the name and telephone num-
ber of the headquarter of the firm, to which each establishments belongs to. Therefore, for those
years, by using the information, we are able to identify a firm in the BSJBSA and the establish-
ment(s) in the Census survey, which belongs to that firm. Once the connection of the firms in the
BSJBSA and the establishments in the Census is created, we can also link establishments in the
Census to those in the BSWS by using the common EIN.

Step 3. Merging Algorithm

To connect firms in the BSJBSA and establishments in the Census, we use the following algorithm.

• First, we pick up the establishments in the Census, which themselves are headquarters of
firms. For those establishments, we can use their name, postcode, and telephone number
to match them to those of firms in the BSJBSA. In the first round of the match, we create
a set of establishments, which are uniquely identified by their name in Chinese character
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(kanji), postcode, and telephone number. In the second round of the match, we create a set
of establishments, which are left in the first round, and are uniquely identified by their name
in Japanese original character (kana), postcode, and telephone number. In the third round
of the match, we create a set of establishments, which are left in the second round, and
are uniquely identified by their postcode, and telephone number. In the fourth round of the
match, we create a set of establishments, which are left in the third round, and are uniquely
identified by telephone number.

• Second, we pick up the establishments in the Census, which are branches of firms. For those
establishments, we can use the name, and telephone number of their headquarter, to match
them to those of firms in the BSJBSA. In the first round of the match, we create a set of
establishments, which are uniquely identified by their name in Chinese character (kanji) and
telephone number. In the second round of the match, we create a set of establishments, which
are left in the first round, and are uniquely identified by their name in Japanese original
character (kana) and telephone number. In the third round of the match, we create a set
of establishments, which are left in the second round, and are uniquely identified by their
telephone number.

Among the firms in the BSJBSA, 85% of them are matched to the Census establishments in 2001,
88% in 2006, and 79% in 2009.

A.3 Variable Definitions

Table 3: Definitions of Variables Used in the Regressions
Variable name Definition

(1)
Log of total factor productivity The measured total factor productivity calculated by the following formula.

ln(TFP) = ln(value added)− (labor cost share)× ln(total hours worked)− (capital cost share)× ln(fixed capital)
Log of hourly labor productivity The total sales per hours worked.

(2)

Share of female The share of female employees within the firm.
Average age The average age of employees within the firm.
Average tenure The average length of employee’s tenure within the firm.
Share of junior high The share of high school graduates within the firm.
Share of 2-year-college The share of two-year college graduates within the firm.
Share of 4-year-univeristy The share of four-year university graduates within the firm.

(3)

Log of firm size The logarithm of the number of employees listed in the BSJBSA.
Log of firm asset The logarithm of the value of firm’s asset.
Foreign ownership ratio The share of foreign-owned capital in the total value.
Share of ICT cost in intermediates The share of ICT cost in the total intermediate expenditure.
Share of exports in sales The share of firm’s exports in the total sales.
Share of import in intermediates The share of firm’s imports in the total intermediate expenditure.
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B Wage Growth By Percentile

Variance is a useful summary measure of wage inequality between firms, but it may mask more
nuanced changes in the distribution of average wages at the firm level. To understand how top and
bottom halves of the distribution changed over time, we present the growth of logwage for the 10th,
50th, and 90th percentile of the wage distribution in Figure 4. Note that the unit of observation is
firm and the base year is 2000.

The top panel shows the wage growth by percentile using a sample of male fulltime workers.
We find that between-firm wage inequality increased for both the top and bottom halves of the
wage distribution by the similar extent. The bottom panel shows the evolution of between-firm
wage inequality for female fulltime workers. Between-firm wage inequality rose for both the top
and bottom halves of the distribution, but the difference between the 90th and 50th percentiles
grows faster than that between the 50th and 10th percentiles.

Figure 5 presents changes of between-firm wage inequality by industry, using a sample of
male fulltime workers. The between-firm wage inequality changed little for agriculture, mining,
and construction industries (top),1 but grew substantially for manufacturing (middle) and service
(bottom) industries. For the manufacturing industry, between-firm wage inequality increased for
the bottom and top halves of the distribution by the similar extent. Interestingly, for the service
industry, the between-firm wage inequality in the bottom-half of the distribution increased more
than that in the top-half.

Figure 6 shows changes of between-firm wage inequality by firm size, using a sample of male
fulltime workers. Within each subgroup, the between-firm wage inequality for the bottom half
grew faster than that for the top half.

1As shown in Figure 2, between-firm variance increased, which may seem contradict with Figure 5. A possible
explanation is that between-firm logwage variance is driven by firms at the top and bottom 10% of the distribution.
We will examine if this hypothesis is true.
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