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Abstract

This paper investigates the factors preventing inter-industry labor reallocation by estimating
the determinants of inter-industry worker flow and earnings change after a job change. We find
that the difference in required tasks is an important reason for reduction in earnings after an
inter-industry job change, and the fear of earnings losses may prevent workers from moving
to industries requiring a different set of tasks. Also, more workers switch to industries with
which their previous industry had larger transactions, although it affects earnings changes only
marginally. On the other hand, industry performance does not affect labor inflow or wage
changes significantly for inter-industry job changes. Furthermore, earnings loss associated with
a move to a distant industry is not necessarily smaller for workers who are relatively more likely

to move to a distant industry.
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1 Introduction

The Japanese economy has experienced substantial changes in industry structure. Given the in-
creasing trend in unemployment in the recent few decades and the shrinking working-age popula-
tion, facilitating the reallocation of labor from declining sectors to growing sectors is an important
policy goal.! However, in reality, there are persistent discrepancies in employment growth, wage
growth, and vacancy rates across industries. This paper aims to uncover the factors hindering
inter-industry labor reallocation in Japan.

Specifically, we focus on the differences in required tasks as one of the important determinants
of inter-industry worker flow and compare their impact with the impacts of other factors such
as a proxy for the chances of communication among workers and the productivity of source and
destination industries. Then, we examine whether the factors that affect inter-industry worker
flow are also relevant to earnings changes associated with inter-industry job changes. The idea
behind this is that if some factors specific to a particular industry pair aggravate the earnings
losses associated with moves between the two industries, these factors should also decrease the
number of workers moving between these industries.

Our analysis relates to the literature on earnings losses associated with job changes and
industry-specific human capital. It is widely known that job changers tend to experience earnings
losses when they are forced to move to a different industry, as shown by Abe (2005) and Yugami
(2005) for Japanese workers and Jacobson, Lalonde and Sullivan (1993) for displaced workers in
the United States. Neal (1995) and Parents (2000) argued that such losses are caused by the
loss of industry-specific human capital.? Furthermore, Poletaev and Robinson (2008) showed that
the differences in task portfolios between the previous and current jobs are the major source of
earnings losses associated with such inter-industry job changes.?> We aim to build on these studies

by determining the extent to which differences in the required tasks hinder inter-industry labor

! Note that "growing" sectors are not necessarily sectors with high labor productivity. As Baumol (1967) pointed
out, employment growth in sectors with high labor productivity is often slower than that in less productive sectors,
because improved labor productivity is absorbed by a fall in the relative prices of products of the former sectors.

% Also, the loss of occupation-specific human capital leads to a substantial earnings loss after a job change to a
different occupation (Shaw, 1984; Kambourov and Manovskii 2009). According to Sullivan (2010), both industry-
specific and occupation-specific human capital are the key determinants of wages.

3Gathmann and Schonberg (2010) and Yamaguchi (2012) also argued that task-specific human capital is an
important determinant of wages and earnings.



reallocation.

A methodological innovation of this study is our application of the gravity model, which is
widely used in the literature on international trade, to quantify the effects of factors specific to
each industry pair and to identify factors that affect flows between one industry and all the other
industries in a single framework.? With this idea, we begin analyzing the aggregate-level worker
flow data sourced from the Labour Force Survey. We find that differences in required tasks are
much more important in determining worker flow than the performance of either the source or the
destination industry.

Then, we analyze earnings changes by using individual level data from the Working Person
Survey. We find that large earnings losses are indeed associated with inter-industry moves that
involve large changes in required tasks. However, we also find that the size of the earnings loss
is not always systematically related to the characteristics determining the likelihood of moving
to a distant industry. Furthermore, industry performance has little impact on earnings after a
job change. Although our estimates cannot be interpreted as a causal effect, because we observe
earnings changes only for workers who actually switched jobs, the lack of correlation between
industry performance and earnings changes may imply that growing industries do not necessarily
offer better employment opportunities.

The rest of the paper is organized as follows. The next section describes the empirical model
and data. Sections 3 and 4 present the results on worker flow and earnings after job changes.
Section 5 explores what types of workers are more willing to move to a distant industry in terms

of required tasks. Section 6 concludes.

4 Cortes and Gallipoli (2014) took a similar approach to analyze mobility across occupations in the United States.
We are not aware of any other applications of the gravity model to worker mobility.



2 Data and methodology

2.1 Analysis of worker-flow using the Labour Force Survey
2.1.1 Gravity model of inter-industry worker flow

We borrow the functional form of the gravity equation with country specific components, proposed
by Anderson and van Wincoop (2003). Although the theoretical model of international trade on
which the gravity model based on is irrelevant to inter-industry worker flow within a country,’
the functional form of the Anderson—van Wincoop Gravity Equation can capture the following
features of inter-industry worker flow: (1) The sizes of inflow to and outflow from each industry
are proportional to the size of total employment for the industry, (2) factors specific to a pair of
industries affect the mobility cost between the two industries, and (3) some other factors affect
outflow from or inflow to a specific industry.®

Specifically, the number of workers who moved from industry j to industry k in year ¢, W,

can be modeled as follows:
ijt — Oé()E;-ltlE,(:tQDjo-llge(ejt+nkt+>\t) + €kt (1)

where Ej; is the number of workers employed in industry j, Dj is the mobility cost between
industries j and k, and 60;; and 7, represent factors affecting outflow from industry j and inflow
to industry k, respectively. A; represents macroeconomic factors that affect the total worker flow
in year ¢ for all industries. €jz, the error term, is assumed to be random and independent from
any variables in the model. «q is expected to be positive, while a; and as are expected to be close
to 1, and ag is expected to be negative.

Furthermore, Djj, the mobility cost between industries j and k, is decomposed into Sji, the

®The original gravity model of international trade assumes that the volume of trade between two countries is
proportional to the sizes of the countries’ economies (often measured by GDP), and it decreases with the distance
between the two countries, which is a proxy for the trade cost. Anderson and van Wincoop (2003) added multilateral
resistance, a factor that increases the trade cost of country with any other countries. Note that the multilateral
resistance terms in Anderson and van Wincoop (2003) are derived from a general equilibrium framework and are
subject to some parameter restrictions, whereas the industry-specific factors in our model are not.

®The factors that affect mobility cost can be translated into the “distance” term in the gravity model, while those
affecting the utility from working in a specific industry can be modeled just like the multilateral resistance term in
the Anderson-van Wincoop model.



difference in the required tasks for industries j and k, and T}, the chance for industry j’s workers
to communicate with industry k’s workers. Our definitions for these variables appear in the next

subsection. Dj;, can be written as follows:
81706
Dk = S Ty (2)

[, is expected to be positive, and 3, is expected to be negative.
The factors affecting outflow from industry j in year ¢ are written as the sum of an industry-

fixed factor, 7y;, and a factor proportional to the industry performance, pjt.

0t = v0; + 11D04t (3)

Likewise, factors affecting inflow to industry k in year ¢ are written as

Nkt = Ook + 01Dkt (4)
By substituting (2), (3), and (4) into (1), we get

Wike = exp(logag+ aqlog Ej; + azlog Eyy + asfBy log Sji + azfB;log Tjy,

+Y0; + V1Pjt + ok + 1Pkt + At) + ke (5)

We follow Silva and Tenreyro (2006) and estimate (5) using the maximum likelihood method,
which is mathematically identical to estimating a Poisson regression of Wj; with log Ej¢, log Ey,

log Sji, log T}k, pjt, Pkt, and the dummies for the source and destination industries.

2.1.2 Proxies of mobility cost and industry performance

As mentioned above, we model the mobility cost between industries j and k as a compound of
the differences in required tasks and chances for communication between each industry’s workers.

To measure the differences in required tasks, we quantify each task component required by each



industry by taking the weighted average of the occupation-based task indices defined by JILPT
(2012). The weight is the employment share of each occupation in total employment of the industry.

Specifically, JILPT(2012) provides a score that is standardized to a mean of 0.0 and a standard
deviation of 1.0 for each cell of a matrix of 601 occupations and 30 task components.” Each cell
represents to what extent task component m is required in occupation o, based on a web survey
of 21,033 Japanese workers conducted by the JILPT in 2003-2006.8

We calculate the index of task component m for industry j, 5., by taking the average of
the index of task component m for each occupation weighted by the employment share of each
occupation in the total employment of industry j. In order to match it with the matrix of the
number of employees in each industry-occupation cell taken from the Employment Status Survey
2007, the original table of 601 occupations is aggregated to a table of 55 occupations by taking
simple averages of the index across occupations.

Let s,,, denote the index for occupation o and task component m, and let E,; be the number
of employees in occupation o and industry j. Then, we calculate the index of task component m

for industry j, 3,,;, as follows:

55

. E
Smj = Z O]EOJ (6)

o=1

The difference in the required tasks between industries 7 and k is measured as the Euclid

distance:
30
Sjk = Z (§m] - §mk)2 (7)
m=1

Hereafter we call Sj;, "task distance."?

"This is the Japanese version of the Dictionary of Occupational Titles. Applying the same method as Autor, Levy,
and Murnane (2003), Ikenaga and Kambayashi (2010) used this matrix to examine the degree of polarization of the
Japanese labor market. The Dictionary of Occupational Titles has been used to measure distances in required tasks
between jobs and occupations in the U.S. by many studies, including Poltarev and Robinson (2008) and Yamaguchi
(2012).

$The survey asks about (1) the respondent’s current occupation in his/her job, and (2) to what extent each of
the 94 skill components is required in his/her job (measured as a value between 1 and 5). We use the aggregated
table of 30 skill components published as Table 1 in the Appendix to the JILPT’s (2012) survey report.

9We assume that the changes in required skills for the moves from industry j to k and vice versa are the same.



The ratio of the total output of industry j sold to industry k is calculated from the Input-
Output Table for Japan for 2005.'0 This variable is a proxy of the chances for communication
between workers in the two industries. The idea is that, if a worker in industry j has many chances
to communicate with workers in industry k, it will help him/her find a job in industry k. Since
the communication should be in both directions, we sum up the ratio of the output of the source
industry sold to the destination industry and the ratio of the output of the destination industry
sold to the source industry. Hereafter, we call this sum, T}, the "transaction index."

As the proxies of industry performance, pj; and pg, we test the following four variables: the
annual growth rate of total factor productivity (TFP), the industry’s average return on assets
(ROA), average monthly earnings, and unfilled vacancy rate. We use all four variables rather than
choosing any one, because each variable represents a slightly different aspect of the industry’s
performance. The TFP growth rate reflects the industry’s medium-term growth, whereas the
ROA captures a shorter term fluctuation. The monthly earnings reflect the attractiveness of the
industry from the viewpoint of workers, and the unfilled vacancy rate represents the excess labor
demand, that is, the ease of getting a job in the industry. Table A1 in the Appendix describes the
data sources and the detailed definitions of these variables.

Note that we run a separate regression for each variable instead of including all of them in one
regression for two reasons. First, although these variables reflect different aspects of the industry’s
performance, they are highly correlated. Thus, including more than one performance variable may
lead to a severe multicollinearity problem. Second, practically, the set of industries for which all

four variables are available is quite limited.

Since a move from an industry that requires more skills to one that requires less skills may be easier than the
reverse move, we try an alternative measure of skill distance, which counts upward and downward moves separately:

Sh = \/Zm 1(Bms = 8mk)? % L(8mj > Smi), and 53, = \/Z 1(8mj — 8mr)? * 1(8my < Sms), respectively. How-
ever, both Sjlk and Sjk tend to have 51gn1hcantly negative effects on worker flow when one of them is included, and

multicollinearity from the strong correlation between S'Jlk and S'Jzk (corr(g}k, S']Qk) = 0.55) makes the estimated coef-
ficients unstable and imprecise when both measures are included simultaneously. Thus, we do not use this separate
measure.

""We used the table with 108 industries. We recoded these 108 industries to consistent coding with each of the
Labour Force Survey’s 51 industries and the Working Person Survey’s 34 industries. The cross-walk table of industry
codes (in Japanese) is available upon request.



2.1.3 Worker flow data from the Labour Force Survey

Worker flow data are taken from the Labour Force Survey, which is conducted by the Statistics
Bureau of the Ministry of Internal Affairs and Communications. The survey covers all households
in Japan. The information on job change is available from the special questionnaire, which is
distributed to about 21 thousand people older than 15 every month.

Specifically, we define Wj; as the number of workers employed in industry & in year ¢ who left
industry j within a year before the survey. We use 2-digit industry codes (chubunrui) with some
modifications described in the Appendix.!! The number of industries in the final dataset is 51, and
we calculate W;;; for males and females separately. In order to maintain the exact same industry
codes throughout the data period, we limit our data to the years 2003-2008, during which the 11th
revision of the Japan Standard Industrial Classification was applied. Thus, the total number of
observations is 51 x 51 x 2 x 6 = 31,212. Ej; and Ej; are defined as the numbers of workers in
the source industry and the destination industry, respectively. Although the Labour Force Survey
is conducted monthly, we convert Wji;, Ejt, and Ej; to annual data by taking the average over
12 months. Then the industry-level variables defined in the previous subsection are merged using
the industry and year.

Table 1 shows the summary statistics of worker flow data. Note that 75 percentile of W, is
0. That is, more than three in four pairs of industries have no job changers between them in the

data. The distribution of the transaction index is also skewed and has a very long tail.

2.2 Analysis of earnings changes and likelihood of move to a distant industry

using the Working Person Survey
2.2.1 Earnings changes

After examining the determinants of worker flow, we examine the effect of those variables on
earnings changes associated with inter-industry job changes. If a factor decreasing worker flow

between two industries actually lowers earnings after job change, the anticipated earnings loss

"'The worker flow data classified by the 2-digit industry code are not publicly available, and thus, we estimated
them using microdata after securing the approval of the Statistics Bureau.



associated with the move may be the main obstacle to worker reallocation. Specifically, we estimate

the following equation using the sample of inter-industry job changers:

log Ijjit = Bo + B1Xijkt + B2Sjk + BTk + Bapjt + Bspre + &5 + Cip + At + Eijie (8)

where ;i is individual ¢’s annual earnings after moving from industry j to industry k in year t.
Xijrt refers to control variables such as age and its square, education, sex, and log annual earnings
before the move. Sji, Tjk, pjt, and py; are the same as defined in the previous subsections, { ; and
G are the source and destination industry fixed effects, respectively. A; is a year effect, and e;;x;
is a random error term.

Note that the earnings changes after a job change are observable only for those who actually
moved. People tend to avoid moving when the earnings loss associated with the job change is
large. Our earnings regression (8) does not account for this endogenous selection of job changers,
thus B, and 35 cannot be interpreted as the causal effect for the population including those who
choose not to move. Nevertheless, if (5 is significantly negative, it means that people who actually
moved to a distant industry experienced a larger earnings loss, and this observed negative impact
itself may impede labor reallocation between distant industries by generating the expectation for
earnings loss.

We further explore how much of the earnings loss associated with inter-industry job changes is
attributable to the differences in the required tasks, using the sample of all job changers including

those who moved within an industry. Specifically, we estimate the following equation:
log Lijie = Bo + B11(j # k) + B2Sit + BTk + BaXijue + &5 + Cp + At + €ijie 9)

1(j # k) is a dummy for the inter-industry move. We explore how the coefficient of this dummy, 3,
changes when we change the controls for task changes, S;;. We try the following four specifications
(1) no control for task distance, (2) control for task distance between source and destination
industries (S in equation (8), which is 0 for intra-industry changes), (3) control for task distance

between current and previous jobs calculated based on the actual occupation, (4) including both



task distance between industries and task distance between actual occupations. Other explanatory
variables are the same as equation (8), except that we omit time-variant industry performance pjy,

and py; to avoid running the same regression four times.'?

2.2.2 Individual characteristics and cost of inter-industry job changes

We further explore who among job changers are relatively more willing to move to an industry
requiring tasks different from the current job, and whether they are indeed experiencing smaller
earnings losses associated with task distance. We focus on the following three factors: (1) age,
(2) educational background, and (3) reason for the job change. Specifically, for each of the three

factors, we estimate the following equations:

F
Sik = Bo(+B1female;) + > yyl(aw = Af) + € (10)
f=1
F F
log Iijie = By + 51 Xijwe + > vpllais = Af) + 60Sj + Y _ 61(ase = Ag)Sjr + et (11)
f=1 f=1

where a;; is a categorical variable indicating the factor of interest: (1) age at the time of job
change (25 or younger, 25-34, 35-44, 45-54, 55-59), (2) education (high school or less, vocational
school /junior college/technical college, college or higher), or (3) reason for the job change (invol-
untary termination, family or health reasons, discontent with the previous job, for a better career).
Detailed definitions for these variables are provided in the Appendix. Control variables in Xz,
include log of earnings before a job change and a female dummy.

7 represents the effect of a;; itself, and 05 represents how the effect of task distance changes
with a;. If workers who are relatively more willing to move to an industry requiring tasks different
from the current job are indeed experiencing smaller earnings losses associated with task distance,
the signs of 7, in equation (10) and é; in equation (11) should be the same.

There are two reasons why some workers may experience smaller earnings losses than others

when they move to a distant industry. The first potential reason is that they may be able to find

12We confirmed that inclusion of industry performance variables does not change the results qualitatively. Also,
as shown in Table 4, none of the industry performance variables has a statistically significant effect on earnings after
a job change.

10



a job requiring similar tasks even though they move to a distant industry. In other words, task
distance between the current and previous jobs based on actual occupations is smaller for them
after controlling for task distance between industries. To examine this, we estimate the following

equation:

F
Sijkt = Bo(+81female;) + > v 1(ai = Af) + Sk + €ur (12)
=

If the workers who experience smaller earnings losses are more likely to find a similar job in a given
industry, the signs of 6 in equation (11) and ¢ in equation (12) should be opposite.

The second potential reason is that the cost of moving to a job requiring different tasks is
smaller for these workers. For example, such a cost is smaller for younger workers because they
have not accumulated much skills specific to each task yet and thus they do not lose much. To

examine this possibility, we estimate the following equation:

F P
log I;jke = By + B1Xijre + Z“Yfl(ait = Af) + 60Sijit + Z §¢l(ai = Af)Sijue + it (13)
=1 =1

This equation is basically the same as the equation (11) except that the measure of task distance
is based on the actual occupations. We also add controls for task distance between industries and
interactions with worker’s characteristics to see whether the task distance of actual occupations

has a stronger effect than the distance between industries.

2.2.3 Working Person Survey

Data for earnings and individual characteristics of job changers are taken from the Working Per-
son Surveys for 2006, 2008, and 2010, conducted by the Recruit Works Institute. The universe
comprises employed people aged 18-59, living in 5 prefectures (4 for the 2010 survey)'? located
in the greater Tokyo metropolitan area. The advantage of using data from the Working Person
Survey is that it provides detailed information about current and previous jobs as well as earnings

and industry.

3 The 2006 and 2008 surveys covered Tokyo, Kanagawa, Chiba, Saitama, and Ibaraki. The 2010 survey did not
cover Ibaraki.

11



However, an important drawback is that the year when a worker left the previous employer
is not available. Thus, we cannot exclude workers who were out of the labor force for some time
before starting their current jobs. This is a problem particularly for women, because many married
women withdraw from the labor force when their children are young.

For the analysis of earnings changes and task distance associated with a job change, we limit
our sample to those who started to work at the current employer between 2000 and 2010. Table
2 shows the summary statistics.

Since the effects of age and education might be different for males and females, all the analyses

are done for the pooled sample of men and women, men only, and women only.

3 Results on worker flow

Table 3 shows the estimated coefficients in equation (5). Panels A-C show the results for the pooled
sample of men and women, subsample of men, and subsample of women, respectively. Each column
includes different variables for p;; and pi;. As expected, the coefficients of the sizes of the total
employment of the destination and source industries are close to 1 in all specifications. Further, log
task distance, the measure for the differences in required tasks between the two industries, has a
significantly negative impact on worker flow. In contrast, the transaction index has a significantly
positive impact on the worker flow between the two industries.

Marginal effects of one standard deviation increase in log task distance and log transaction
index are presented at the bottom of Table 3. The marginal effect in each column is evaluated
at the mean of the sample used for each regression. The marginal effect of a standard deviation
increase in the log task distance ranges from -0.05 to -0.10. This means that a standard deviation
increase in task distance leads to about 50-100 fewer inter-industry movers per year (note that
Wikt is measured in 1000 persons). Given that 90 percentile of Wy, is 0.69, this is not a trivial
impact. Likewise, a standard deviation increase in the log transaction index leads to about 30-50
more inter-industry moves per year. These marginal effects do not vary much across gender.

In contrast, the coefficients on most of the variables for industry performance are statistically

insignificant. Among them, the TFP and ROA of the destination industry possess a negative sign,

12



contrary to the expectation, except for the female sample. Therefore, it is not likely that workers
are moving toward industries with improving productivity. The other two variables are related
to the labor market, and they seem to be slightly more relevant. The average log earnings of the
source industry have a negative effect, and the unfilled vacancy rate of the destination industry
has a positive effect and is significant at 10% when both the male and the female subsamples are
pooled. This probably implies that workers are hesitant to resign from industries that pay better,
and it is easier for them to find a job where excess labor demand is high. Although not statistically

significant, the signs are consistent in regressions with subsamples by gender.

4 Results on earnings after an inter-industry job change

Table 4 shows the estimated coefficients in equation (8). Panels A-C show the results for the
pooled sample of men and women, subsample of men, and subsample of women, respectively.
Each column includes different variables for pj; and pg;.

Log task distance has a statistically significant negative effect on earnings in all specifications.
That is, a worker faces loss of earnings when he/she moves to an industry requiring tasks different
from those required in the previous job. Thus, it might be the case that an anticipated loss of
earnings prevents workers from making job changes. Since the standard deviation of task distance is
2.37 for inter-industry movers, the estimated coefficient implies that a standard deviation increase
in the task distance decreases earnings by about 10%. In addition, the difference between males
and females is not substantial.

Although the transaction index has a positive effect on earnings after a job change, the coef-
ficients are not always statistically significant. Moreover, the size of the effect is small. Since the
standard deviation of the transaction index is 9.5% (i.e., 0.095), the effect of a standard deviation
increase in the transaction index increases earnings only by 0.6%. Also, none of the variables
for industry performance has statistically significant effects on earnings after a job change. This
implies that growing industries do not necessarily offer better salaries.

Table 5 presents the estimated coefficients of a dummy for inter-industry move and task distance

measures in equation (9). First, column (1) shows that, without controlling for task distance, inter-

13



industry movers experience on average 10% larger earnings losses than intra-industry movers.
However, column (2) shows that this negative effect becomes insignificant after controlling for
task distance between the source and destination industries. In column (3), we control for task
distance between current and previous jobs measured using actual occupations instead of task
distance between industries. The coefficient of inter-industry move becomes slightly more negative
and statistically significant at the 5% level; yet, compared to column (1), the size of the coefficient
is much smaller. Furthermore, column (4) shows that, when both task distances between industries
and between actual occupations are included, only the distance between actual occupations has a
statistically significant negative effect. This implies that only changes in tasks required by the job
matter. Columns (5)-(12) confirm the same observations for both males and females, except that
the coefficients of the inter-industry move dummy in columns (7) and (11) are not statistically

significant.

5 Who are willing to move to industries requiring different task

sets?

So far, we have shown that differences in required tasks are one of the major obstacles for inter-
industry worker reallocation and that an inter-industry job change associated with a larger change
in required tasks leads to a larger decline in earnings after the job change. Combining these two
facts suggests that the anticipated earnings loss may deter workers from making inter-industry
job changes and hinders smooth reallocation of the labor force from the declining industry to the
emerging industry. If so, workers with relatively small earnings losses associated with changes in
required tasks may be more willing to move to distant industries. This section investigates this
possibility.

Before exploring who is relatively more willing to move to an industry requiring tasks different
from the current job, it is necessary to learn who is more likely to change jobs and move across
industries. In the Appendix, we examine how the likelihood of job change and inter-industry

move are affected by individual characteristics (age and education) and industry performance. To

14



summarize, we find that women are more likely to change jobs and move across industries than
men, and the effect of age is quite different across genders. For men, the probabilities of a job
change and an inter-industry move increase with age until they reach 40 and become flat after 40.
In contrast, for women, those who were 30-39 years old as of 2000 are the most likely to change jobs
and move across industries. On the other hand, the effect of education is similar across genders;
basically, more educated workers move less. Lastly, none of the industry performance measures
have a statistically significant effect.

To explore who is relatively more willing to move to an industry requiring tasks different
from the current job and whether they are indeed experiencing smaller earnings losses, Tables
6a-6¢ present the estimated coefficients of equations (10) and (11). Each table corresponds to the
following three factors: a) age, b) educational background, and c) reason for the job change. All
the analyses are done for the pooled sample of men and women, subsample of men, and subsample
of women. If the coefficients of factor dummies (e.g. age category) in the first three columns have
the same signs as the coefficients of the interaction terms between task distance and these factor
dummies, it implies that workers who are more likely to move experience smaller earnings losses
after a job change.

Table 6a shows the results for age at the time of the job change. The reference group is 35-44
years old. The first three columns show the effect of age on task distance. The pattern differs
for males and females. While young men and men older than 55 are more willing to move to
an industry requiring different tasks than prime-aged men, young women are less likely to do so.
Interestingly, the effect of age on the task distance among inter-industry job changers is similar
to the effect of age on the likelihood of job changes and inter-industry moves described in the
Appendix. This implies that people who move more often tend to move to relatively distant
industries.

In contrast, the effect of task distance on earnings, shown in the last three columns, does not
fit the same pattern as the effect on inter-industry job changes. For both men and women, young
workers tend to lose less by moving to a distant industry. This is not surprising because young

workers have not invested much on industry- or task-specific human capital and thus do not have
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much to lose. Nonetheless, young women are less willing to move across industries, and even if they
move, they tend to move to industries requiring a similar set of tasks. Furthermore, old men are
more likely to move but lose more by moving to a distant industry. These patterns might reflect
the differences in labor demand for each age group; that is, the lack of employment opportunities
in industries requiring similar tasks forces old men to move to a distant industry.

Next, Table 6b shows the results for educational background. The reference group is vocational
school /junior college/technical college, that is, those with a few years of post-secondary education.
For both genders, workers with a high school education or less are more likely to move to a distant
industry. This pattern is consistent with that of earnings losses: high school graduates tend to
lose less than college graduates.

Lastly, Table 6¢ shows the results regarding the reason for the job change. The reference group
is "discontented with the previous job" and includes people who did not like something about the
previous job, such as wages, relationship with colleagues, etc. For both males and females, workers
who quit for family or health reasons tend to move to a distant industry. Also, workers who are
involuntarily forced to leave the previous job are less likely to move. The effect of task distance
on earnings after a job change is not significantly correlated with the reason for quitting.

Given the lack of differences in the effect of task distance, it is natural to think that workers
who left for family or health reasons tend to mind less about the disadvantage associated with a
job change, perhaps because private reasons would have pressed them to change other working
conditions such as hours of work. In addition, we have to keep in mind that we do not have access
to data regarding when the respondent left the previous employer. Therefore, we cannot exclude
people who left their previous jobs a considerable amount of time ago. This is particularly relevant
for workers who quit for family or health reasons, because many of them withdraw from the labor
force for several years.

Also, it is worth mentioning that the level of earnings itself varies with the reason for quitting,
even with controls for the previous job’s earnings. Workers who quit for family or health reasons
experience the largest decline in earnings. They earn much less even compared to involuntary job

changers who were forced to quit due to dismissal or bankruptcy.
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Tables 7a-7Tc present the estimated coefficients in equation (12). The effects of individual
characteristics on task distance between current and previous jobs follow the same pattern as the
effects on task distance between industries, except that the older men are much more likely to move
to different jobs, and those who quit for a better career tend to move to closer jobs. As shown in
columns (2), (4), and (6), the results do not qualitatively change with controls for industry-based
task distance. Since the estimated 7 in Table Ta-c do not possess opposite signs to the estimated
0y in Table 6a-c, it is not likely that workers experiencing smaller earnings losses associated with
a move to a distant industry will find a job requiring similar tasks.

Then, is the cost of moving to a job requiring different tasks smaller for workers who experience
smaller earnings losses associated with moving to a distant industry? Tables 8a-8c present the
estimated coefficients in equation (13). The coefficients of the interaction terms between task
distance and dummies for age and education follow the same pattern as those presented in Tables
6a and 6b, and controls for industry-based task distance does not change the pattern much.
Therefore, for age and educational background, it is actually the case that the cost of moving to a
job requiring different tasks is smaller for workers who experience smaller earnings losses associated
to with a move to a distant industry.

As shown in Table 8c, however, the coefficients of the interaction terms between task distance
and dummies for reasons for quitting are somewhat different from those in Table 6¢. Although the
cost of moving to a distant job is larger for workers who their jobs due to family or health reasons,
they are more likely to move to a distant job. Also, the cost of moving to a distant job is smaller
for workers who quit their previous jobs for better career, while they are less likely to move to a
distant job.

Overall, the relationship between the willingness to move to an industry requiring different

tasks and the earnings loss caused by the differences in required tasks is not very clear.

6 Concluding remarks

This paper examined the determinants of worker flow by applying the gravity model, using the

differences in required tasks and the volume of transaction between two industries as proxies for

17



distance. The results show that workers tend to move to industries with close relationships in terms
of chances for transactions and industries that are similar in terms of required tasks. Industry
performance does not play an important role. Further, we found that large earnings losses are
associated with inter-industry moves involving large changes in required tasks. However, the size
of this loss is not always systematically related to the likelihood of moving to an industry requiring
a different set of tasks than the previous job. Again, industry performance has little impact on
earnings after a job change.

Encouraging reallocation of labor from declining sectors to growing sectors is an important
issue for macroeconomic policies. Our findings of the negligible impact of industry performance
imply the lack of spontaneous labor reallocation. Also, the negative effect of task distance on
earnings after a job change implies that workers may hesitate to move to industries requiring a

different set of tasks for fear of losing the wage premium acquired by task-specific human capital.

A Appendix

A.1 Determinants of job changes

First, we investigate individual characteristics that affect the probability of inter-industry job
changes. Since the Working Person Survey is not panel data, it merely conveys whether each
worker has experienced a job change or an inter-industry job change during a specific period of
time, namely 2000-2010. We investigate how the probability of an inter-industry job change is
affected by individual characteristics such as age and education. Specifically, we estimate the

following regression:

Yi; = Bo(+8 female;) —I—Z’yal(age%()oi € agecateg,) +Z bel(educ; € educcatege) +§; (14)

a €

where Y;; takes 1 if individual ¢ has experienced an inter-industry job changes since 2000. age2000;
is the individual i’s age as of 2000, and age categories are 5-year intervals beginning from those

younger than 15 and counting up to those aged 54-55. We also include dummy variables for
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education. The subscript j indicates individual i’s industry at the beginning of the period (previous
industry if ¢ has changed his/her job since 2000, and current industry otherwise) and £ ; represents
industry fixed effects.

For this analysis, the sample includes all individuals who started work prior to 2000. The
dependent variables are defined as follows. The indicator for job change takes 1 if the worker
started the current job between 2000-2010 and has resigned from a job at least once (i.e., the
current job is not the first job) and 0 otherwise. The indicator for inter-industry job change takes
1 if the indicator for job change takes 1 and if the industries of the current and previous jobs are
different. The industry at the beginning of the period is defined as the industry of the previous
job for those who have changed their jobs since 2000 and that of the current job for the others.
Table A2 of the Appendix show the summary statistics.

Table A3 shows estimated coefficients on the female dummy, dummies for age categories as of
2000, and education dummies in equation (14). The dependent variables are a dummy for having
changed a job between 2000 and the survey year ("Job change") and a dummy for having moved
across industries between 2000 and the survey year ("Inter-ind. move"). All the regressions include
dummies for the industry at the beginning of the period, namely the industry of the previous job
for those who have changed their jobs since 2000 and that of the current job for the others.

There are substantial differences between men and women. First, women are more likely
to change jobs and move across industries than men. Also, the effect of age is quite different.
Younger men (less than 40) are more likely to change jobs and move across industries, except
for the youngest group, many of whom were still in school in 2000 and thus had spent shorter
time periods in the labor force at the time of the survey. For men older than 40 as of 2000, the
probabilities of job change and inter-industry move are mostly the same as those for the reference
group, except for the positive coefficients on ages 45-49. These positive coefficients may reflect
involuntary resignations due to downsizing, but the size of the coefficients is not very large. In
contrast, women who were 30-39 years old as of 2000 are the most likely to change jobs and move
across industries. This is probably because many women resign from full-time jobs after the birth

of the first child and return to the labor force after their child starts kindergarten or elementary
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school. Note that the Working Person Survey does not provide information on when the worker
quit the previous job; thus, the timing of the "job change" in our data is actually the timing when
the worker started her current job.

The effect of education is similar across genders. College graduates are much less likely to
change jobs and move across industries than high school graduates, the reference group. Those
who went to vocational school after finishing high school also tend to stay in the same job, probably
because they are more likely to have a specialist job. The effect of junior college is significantly
negative only for women, but this insignificance for men is likely to be due to the small number of
men who go to junior college.

In addition, Table Ada and A4b show the effects of industry performance and age categories on
separation and hiring rates using data taken from the publicly available tables of the Employment
Trend Survey. Basically, industry performance does not affect separation or hiring rates much.
This is consistent with the insignificant effect of industry performance on worker flow presented in
Table 3. Note that the effects of age do not look similar to those presented in Table A3 because
of the differences in the definitions of the dependent variables. “Separation” in the Employment
Trend Survey includes those who permanently withdraw from the labor force, and “hiring” includes
those who got a job for the first time. However, the job changers in the Working Person Survey
include only those who resigned from a job and started a new job sometime between 2000 and

2010.

A.2 Industry and Occupation Coding

The Labour Force Survey for 2003-2008 used the 11th revision of the Japan Standard Industrial
Classification. The original 2-digit classification includes 96 industries. We make the following

modifications in order to merge the variables taken from other data sources.

1. The following variables are deleted because they are not covered in the other data sources:
Agriculture; Forestry; Fishery; Aquaculture; Postal services (except otherwise classified);
Cooperative associations (not elsewhere classified); Professional services (not elsewhere clas-

sified), Political, business and cultural organizations; Religion; Miscellaneous services; For-
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eign governments and international agencies in Japan; National government services; and

Local government services.

. Manufacture of textile mill products, except apparel and other finished products made from
fabrics and similar materials and Manufacture of apparel and other finished products made

from fabrics and similar materials are combined into Manufacture of textile including apparel.

. Manufacture of general machinery and Manufacture of precision instruments and machinery

are combined into Manufacture of general machinery.
. Road passenger transport and Road freight transport are combined into Road transport.
. Five separate categories of retail trade are combined into a single category Retail trade.

. General eating and drinking places and Spree eating and drinking places are combined into

Eating and drinking place.

. Medical and other health services and Public health and hygiene are combined into Medical

and health care.

. School education and Miscellaneous education, learning support are combined into Educa-

tion.

. Automobile maintenance services and Machine, etc. repair services (except otherwise classi-

fied) are combined into Maintenance and repair services.

These modifications reduce the number of remaining industries from 96 to 51.

Industry coding in the Working Person Survey is different from that in the Japan Standard

Industrial Classification. There are 66 industries in the original data, but in order to make the

coding consistent with the other data taken from government surveys, we need to merge some

industries into a larger category. Consequently, the analysis sample includes 34 industries.

We also make modifications to the industry coding of data sources for the explanatory variables.

In addition, the occupation coding of the Employment Status Survey is also modified so that it

can be merged with the task data taken from JILPT (2012).
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A.3 Reasons for job change

The original questionnaire asked the respondent to pick the most important reason for a job change
from 22 options including “Others.” We dropped job changers who answered “Others” and divided

the remaining 21 options into 4 categories as follows:

"Involuntary termination": (1) mandatory retirement, (2) expiration of employment con-

tract, (3) bankruptcy or dismissal for downsizing.

"Family or health reason": (4) marriage, (5) childbirth, (6) to focus on childcare, (7)

family caregiving, (8) injury or disease.

“Discontent with the previous job": (9) not satisfied with wages, (10) not satisfied with
evaluation, (11) bad working conditions (hours and days of work, location, etc.), (12) too physically
demanding, (13) too mentally demanding, (14) can’t utilize ability and expertise, (15) do not feel
I am “growing” in my job , (17) anxiety for the company’s future, (18) discontent with recent job
transfer (including both intra-firm relocation and transfer to affiliated companies), (19) frustrated

by colleagues.

"For a better career": (16) got an offer of a better job, (20) to study for further education

or to acquire a license, (21) to start one’s own business.
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Table 1. Summary statistics of Worker-flow data

mean sd p50 p75 p90 N
Worker flow (1000 persons) 0.43 3.55 0.00 0.00 0.69 31,212
Total employment of  destination
) 459.2 7742 1799 436.4 11286 31,212
industry
Total employment of source
) 459.2 7742 1799 4364 11286 31,212
industry
Task distance 2.13 1.02 2.25 2.85 3.38 31,212
Transaction index 3.8% 10.2% 1.0% 2.9% 8.8% 31,212
TFP growth rate of destination
) 0.43% 347% 0.35% 1.86% 4.63% 28,764
industry
TFP growth rate of source
i 0.43% 3.47% 0.35% 1.86% 4.63% 28,764
industry
ROA of destination industry 4.30 2.74 3.98 5.59 6.79 27,930
ROA of source industry 4.30 2.74 3.98 5.59 6.79 27,930
log average monthly earnings of
o 3416 615 3358 3752 4266 27,744
destination industry
log average monthly earnings of
) 3416 615 3358 3752 426.6 27,744
source industry
Unfilled vacancy rate of
. 11% 11% 08% 13% 1.9% 22,440
destination industry
Unfilled vacancy rate of source
11% 11% 08% 13% 1.9% 22,440

industry

Note: Unit of the observation is a cell by source industry, destination industry, sex, and year
(2003-2008). Thus, N should be equal to (number of industries for which the variable is

available)®*2*6.
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Table 3 Determinants of inter-industry worker flow

A. All
1) ) 3) 4)
log total employment 0.925***  (0.889***  (0.885***  (.896***
of destination industry [0.034] [0.037] [0.030] [0.037]
log total employment 0.867***  0.851***  (0.868***  (0.857***
of source industry [0.033] [0.031] [0.027] [0.035]
log task distance -0.417***  -0.533***  -0.443***  -0.453***
[0.023] [0.029] [0.022] [0.026]
Log transaction index 0.116***  0.065***  0.082***  (0.117***
[0.013] [0.012] [0.011] [0.014]
TFP growth rate -0.091
of destination industry [0.499]
TFP growth rate 0.688
of source industry [0.513]
ROA -0.037
of destination industry *100 [0.044]
ROA -0.022
of source industry *100 [0.018]
log average earnings 0.408
of destination industry [0.471]
log average earnings -0.979*
of source industry [0.538]
Unfilled vacancy rate 4.216*
of destination industry [2.222]
Unfilled vacancy rate 0.070
of source industry [2.415]
Observations 25,752 20,520 23,928 18,740
Marginal effects of
a SD change of:
Log task distance -0.053 -0.100 -0.098 -0.069
Log transaction index 0.040 0.032 0.050 0.047

Note: Coefficients of Poisson regressions. See the text for details. The number of observation is
smaller than that in Table 1 because observations with 0 or negative values for the transaction
index or task distance are dropped in order to take log of them. *, **, and *** indicate statistical
significance at the 10%, 5% and 1% levels, respectively.
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Table 3 Determinants of inter-industry worker flow

B. Male
(1) ) 3) 4)
log total employment 1.102***  0.960***  0.994***  (.903***
of destination industry [0.220] [0.325] [0.293] [0.274]
log total employment 0.729***  1.397***  1214***  (.874***
of source industry [0.257] [0.329] [0.253] [0.313]
log task distance -0.477***  -0.565***  -0.484***  -0.481***
[0.031] [0.042] [0.030] [0.035]
log transaction index 0.126***  0.080***  0.089***  (.121***
[0.016] [0.019] [0.015] [0.017]

TFP growth rate -1.042

of destination industry [0.663]

TFP growth rate 0.497

of source industry [0.654]

ROA -0.072

of destination industry *100 [0.067]

ROA -0.023

of source industry *100 [0.027]

log average earnings 0.918

of destination industry [0.647]

log average earnings -1.057

of source industry [0.727]

Unfilled vacancy rate 4.844
of destination industry [2.959]
Unfilled vacancy rate -0.923
of source industry [3.367]
Observations 12,876 10,260 11,964 9,370
Marginal effects of

a SD change of:

Log task distance -0.071 -0.108 -0.112 -0.083
Log transaction index 0.051 0.040 0.057 0.055

Note: Coefficients of Poisson regressions. See the text for details. The number of observation is
smaller than that in Table 1 because observations with 0 or negative values for the transaction

index or task distance are dropped in order to take log of them. *, ** and *** indicate statistical
significance at the 10%, 5% and 1% levels, respectively.
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Table 3 Determinants of inter-industry worker flow

C. Female
1) ) 3) 4)
log total employment 1.246%**  0.917***  (0.973***  1.053***
of destination industry [0.254] [0.249] [0.224] [0.315]
log total employment 0.608** 0.845***  (.850*** 0.135
of source industry [0.278] [0.313] [0.207] [0.334]
log task distance -0.344***  -0.489***  -0.364***  -0.412***
[0.036] [0.042] [0.035] [0.040]
log transaction index 0.080*** 0.038** 0.064***  (0.089***
[0.019] [0.015] [0.014] [0.021]
TFP growth rate 0.940
of destination industry [0.767]
TFP growth rate 0.905
of source industry [0.758]
ROA 0.010
of destination industry *100 [0.027]
ROA -0.012
of source industry *100 [0.022]
log average earnings 0.015
of destination industry [0.639]
log average earnings -0.754
of source industry [0.677]
Unfilled vacancy rate 3.510
of destination industry [3.284]
Unfilled vacancy rate 0.633
of source industry [3.355]
Observations 12,336 9,820 11,444 8,950
Marginal effects of
a SD change of:
Log task distance -0.039 -0.095 -0.081 -0.059
Log transaction index 0.022 0.018 0.036 0.031

Note: Coefficients of Poisson regressions. See the text for details. The number of observation is
smaller than that in Table 1 because observations with 0 or negative values for the transaction
index or task distance are dropped in order to take log of them. Also, all industry pairs with
mining are dropped because so few women leave or enter the mining industry that poisson
regression including mining does not converge on STATA. *, **, and *** indicate statistical
significance at the 10%, 5% and 1% levels, respectively.
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Table 4 Determinants of earnings after inter-industry job change

A. All
(1) ) ®3) 4)

Task distance between the -0.044***  -0.046***  -0.049***  -0.043***
source & destination industries [0.007] [0.007] [0.007] [0.007]
Transaction index 0.066** 0.052* 0.052 0.051*

[0.030] [0.029] [0.032] [0.030]
TFP growth rate -0.030
of destination industry [0.290]
TFP growth rate -0.223
of source industry [0.294]
ROA 0.003
of destination industry *100 [0.005]
ROA -0.002
of source industry *100 [0.004]
log average earnings 0.384
of destination industry [0.355]
log average earnings 0.317
of source industry [0.348]
Unfilled vacancy rate 0.009
of destination industry *100 [0.012]
Unfilled vacancy rate -0.001
of source industry *100 [0.013]
Observations 6,862 7,618 6,792 7,186
R-squared 0.626 0.626 0.621 0.631

Note: Linear regression of log annual earnings after job change. Control variables omitted from
the table include the female dummy, age and squared age, log earnings of the previous job,
dummy variables for year of obtaining the current job, year of the survey, industry of current
and previous jobs, and education. *, ** and *** indicate statistical significance at the 10%, 5%
and 1% levels, respectively.
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Table 4 Changes in earnings after inter-industry job change (continued)
B. Male

(1) ) ®3) (4)

Task distance between the -0.029***  -0.031*** -0.036*** -0.032***
source & destination industries [0.007] [0.007] [0.008] [0.007]
10 index 0.058* 0.042 0.047 0.032

[0.034] [0.034] [0.038] [0.034]
TFP growth rate 0.028
of destination industry [0.312]
TFP growth rate -0.386
of source industry [0.340]
ROA -0.006
of destination industry *100 [0.007]
ROA 0.008
of source industry *100 [0.005]
log average earnings 0.207
of destination industry [0.384]
log average earnings 0.210
of source industry [0.380]
Unfilled vacancy rate -0.014
of destination industry *100 [0.012]
Unfilled vacancy rate 0.018
of source industry *100 [0.012]
Observations 3,330 3,669 3,203 3,540
R-squared 0.645 0.665 0.660 0.668

Note: Linear regression of log annual earnings after job change. Control variables omitted from
the table include age and squared age, log earnings of the previous job, dummy variables for
year of obtaining the current job, year of the survey, industry of current and previous jobs, and
education. *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels,
respectively.
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Table 4 Changes in earnings after inter-industry job change (continued)
C. Female

(1) ) ®3) 4)

Task distance between the -0.040***  -0.043***  -0.045***  -0.035***
source & destination industries [0.012] [0.012] [0.012] [0.013]
Transaction index 0.098** 0.083* 0.079 0.093**

[0.047] [0.046] [0.048] [0.047]
TFP growth rate -0.243
of destination industry [0.455]
TFP growth rate -0.148
of source industry [0.431]
ROA 0.008
of destination industry *100 [0.006]
ROA -0.006
of source industry *100 [0.006]
log average earnings 0.751
of destination industry [0.554]
log average earnings 0.416
of source industry [0.553]
Unfilled vacancy rate 0.034
of destination industry *100 [0.021]
Unfilled vacancy rate -0.013
of source industry *100 [0.024]
Observations 3,532 3,949 3,589 3,646
R-squared 0.447 0.45 0.454 0.456

Note: Linear regression of log annual earnings after job change. Control variables omitted from
the table include age and squared age, log earnings of the previous job, dummy variables for
year of obtaining the current job, year of the survey, industry of current and previous jobs, and
education. *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels,
respectively.
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Table 5 Changes in earnings after job changes, including intra-industry moves, and
differences in required tasks before and after the job change

All

1) ) ©) (4)
Inter-industry move (dummy) -0.100*** -0.019 -0.036** -0.012

[0.015] [0.031] [0.018] [0.034]
Task distance between the -0.039*** -0.012
source & destination industries [0.013] [0.014]
Task distance between current and -0.022*%** -0.022***
previous jobs (based on occupations) [0.003] [0.003]
Transaction index between the 0.075***  0.051* 0.085***  0.077**
source & destination industries [0.028] [0.029] [0.031] [0.032]
Observations 7,667 7,667 5,971 5,971
R-squared 0.627 0.627 0.63 0.63

Male

(%) (6) () (8)
Inter-industry move (dummy) -0.072*** -0.020 -0.021 -0.005

[0.018] [0.034] [0.023] [0.039]
Task distance between the -0.024* -0.008
source & destination industries [0.013] [0.014]
Task distance between current and -0.016*** -0.016***
previous jobs (based on occupations) [0.003] [0.003]
Transaction index between the 0.048 0.04 0.061 0.058
source & destination industries [0.035] [0.035] [0.039] [0.038]
Observations 3,681 3,681 2,729 2,729
R-squared 0.666 0.666 0.7 0.7

Female

(9) (10) (11) (12)
Inter-industry move (dummy) -0.089*** -0.015 -0.023 -0.038

[0.025] [0.052] [0.028] [0.057]
Task distance between the -0.036 0.008
source & destination industries [0.024] [0.026]
Task distance between current and -0.024*** -0.024***
previous jobs (based on occupations) [0.004] [0.004]
Transaction index between the 0.112***  0.084* 0.120***  0.127**
source & destination industries [0.041] [0.046] [0.045] [0.051]
Observations 3,986 3,986 3,242 3,242
R-squared 0.45 0.45 0.46 0.46
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Note: Linear regression of log annual earnings after job change. Control variables omitted from
the table include age and squared age, log earnings of the previous job, dummy variables for
year of obtaining the current job, year of the survey, industry of current and previous jobs, and
education. *, ** and *** indicate statistical significance at the 10%, 5% and 1% levels,
respectively. The sample sizes of columns (3), (4), (7), (8), (11) and (12) are smaller than the
other columns because some of the occupation codes in the Working Person Survey do not fit to
any occupation in JILPT (2012) and thus we were unable to calculate task distance based on
actual occupations for them.
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Appendix Table A3 Determinants of job changes and inter-industry move

All Male Female
Inter-ind. Inter-ind. Job Inter-ind.
Dept. var Job change Job change
move change move
Female 0.184***  0.190***
[0.007] [0.007]
ageU15 -0.239***  -0.139***  -0.078*** 0.005 -0.429***  -0.307***
(as of 2000) [0.015] [0.014] [0.019] [0.017] [0.022] [0.022]
agel5 19 -0.014 0.001 0.126***  0.116***  -0.195***  -0.152***
(as of 2000) [0.013] [0.012] [0.016] [0.014] [0.019] [0.020]
age20 24 0.122***  0,071***  0.219***  (.155*** -0.019 -0.052**
(as of 2000) [0.012] [0.012] [0.016] [0.014] [0.019] [0.020]
age25_29 0.089***  0.046***  0.169***  (0.101*** -0.027 -0.034*
(as of 2000) [0.012] [0.011] [0.015] [0.013] [0.019] [0.020]
age30_34 0.048*** 0.024** 0.073***  0.032*** 0.019 0.022
(as of 2000) [0.012] [0.011] [0.015] [0.012] [0.019] [0.021]
age40_44 -0.033** -0.022* -0.002 -0.007 -0.087***  -0.051**
(as of 2000) [0.013] [0.012] [0.016] [0.013] [0.021] [0.022]
age45_49 -0.041***  -0.035***  (0.058***  (0.039***  -0.185***  -0.142***
(as of 2000) [0.013] [0.012] [0.016] [0.013] [0.021] [0.021]
age50 54 -0.110***  -0.089*** 0.027 0.016 -0.311***  -0.243***
(as of 2000) [0.019] [0.016] [0.023] [0.019] [0.031] [0.029]
Junior HS 0.073*** 0.005 0.090*** 0.028 0.052* -0.013
[0.019] [0.018] [0.024] [0.022] [0.030] [0.033]
Vocational -0.018* -0.041*** -0.001 -0.026** -0.031**  -0.052***
(after HS) [0.011] [0.010] [0.015] [0.013] [0.015] [0.016]
Jr college -0.016 0.003 0.02 0.027 -0.043*** -0.028*
[0.013] [0.013] [0.041] [0.038] [0.014] [0.015]
Tech college -0.022 -0.031 -0.003 0.007 0.036 -0.091
[0.027] [0.024] [0.029] [0.025] [0.083] [0.084]
College -0.158***  -0.109***  -0.124***  -0.070***  -0.177***  -0.145***
[0.008] [0.008] [0.010] [0.009] [0.014] [0.014]
Grad school ~ -0.209***  -0.162***  -0.175***  -0.128***  -0.259***  -0.201***
[0.017] [0.014] [0.019] [0.015] [0.041] [0.038]
Observations 21,639 21,639 12,668 12,668 8,971 8,971
R-squared 0.158 0.109 0.111 0.067 0.135 0.102

Note: Linear regressions with controls for initial industry dummies. Standard errors are in
brackets. *, **, and *** indicate statistical significance at the 10%, 5% and 1% levels,
respectively. Reference group for education is high school.

47



8y

‘A1aA110adsal ‘s|ans] %T PUe %G ‘00T dYl 18 30uRIIHIUDIS [RI1ISITRIS 81RIIPUL yxxx PUR ‘ywx ‘x SIXORIQ Ul 848 SI0LI3 pJepur)S "Sallwnp Jeak
pue salwwiNp A1snpul 1o Sj0J1U0d YIM suolissalbial Jeaul '8002-7002 SAaAINS pual] 1uswAojdw3 wol) usxe) ale salel BuLly pue uolnesedss Joj eleq 810N

T0L°0 vTL0 Z8L°0 8110 GZe0 600 262°0 62°0 patenbs-y
evL'T 128'T Z8r'T Z8v'T evL'T 12G'T Z8r'T Z8v'T SUONBAISSGO
[et8°0] [c2q70]
GT'T €210 ales Aoueden pajjyun
[6va12] [veyaT]
66022 Al eTA sBuluies abelane 6o
[oog0] [esz 0]
x9£G°0 6£E°0- vOX
[2€0¥T] [eozeT]
ZAR) 226y d4L
[re9T] [002°T] [sveT] [26eT] [15T°T] [o12'T] [692'T] [222T]
128'T- 1€T°2- *STE°C- Gere- 668°0 269°0 199°0 v76°'0 65-GG 90V
[¥€9°1] [002°T] [sveT] [26¢°T] [tsT°T] [otz'T] [69z'1] [2:27T]
Zsv'e- VoY Z-  «xC8LC-  xI6VC- 895°0- ¥£5°0- v.€0- evT0- ¥5-0G 80V
[re9T] [002°T] [sveT] [26eT] [15T°T] [o12'T] [692'T] [222T]
LLT- €08'T- T6L°T- 909'T- L¥6°0- 16L°0- 6TL°0- £25°0- 6v-G 3By
[re91] [002°T] [sveT] [26eT] [15T°T] [o12'T] [692'T] [222T]
GGE'T- GE'T- 98¢'T- rT'T- ev0'T- 8£8°0- 2.80- 2L0- -0t 90V
[¥e9°1] [002°T] [sveT] [26¢°T] [tsT°T] [otz'T] [69z'1] [2:27T]
*S18°C *P18C ¥x88L°C  xx80L7  xx8V'T  xxE787  «xIV8T  xx60L7C v€-0¢ 89bv
[re9T] [002°1] [sveT] [26eT] [15T°T] [o12'T] [692'T] [222T]
#xxTVG8  xxx8E6'8  xxxE8G8  xxx0/0'8  xxxGZE'9  xxx06€9  ~xx88V'9  xxxGGZ'9 6¢-G¢ 9bv
[ve91] [002°T] [sveT] [26eT] [t5T°T] [o12'T] [692'T] [222T]
wxxTEL6C  xxxEVL'67 xxx0T6'87 xxxVET8Z wxxlEETT »xx962TT xxxEZZTT xxxT0ETT ¥2-0z 8bv
[Tv9'1] [80.'T] [eseT] [v9e'1] [ogT'T] [zezT] [622'T] [esz'T]
wxxTTEEL  xxxbVO VL xxxlTG89 x¥x078'89 xxxTEIGT xxx660'GT xxxVIT VT xxxSTS VT 61-GT 8bv
aes BuuiH aleJ uoneledas

(3reN) sared Bulaiy pue uoneaedss Jo Ssjueulwaalaq eyY 9jqel xipusddy



1%

‘A1aA110adsal ‘s|ans] %T PUe %G ‘00T dYl 18 30uRIIHIUDIS [RI1ISITRIS 81RIIPUL yxxx PUR ‘ywx ‘x SIXORIQ Ul 848 SI0LI3 pJepur)S "Sallwnp Jeak
pue salwwiNp A1snpul 1o Sj0J1U0d YIM suolissalbial Jeaul '8002-7002 SAaAINS pual] 1uswAojdw3 wol) usxe) ale salel BuLly pue uolnesedss Joj eleq 810N

989°0 L¥L0 LELO 1190 6£€°0 €€C0 vTE0 L0€0 patenbs-y
9gL'T GZS'T 9¥'T G/Y'T 98L'T GZG'T 9Y'T GY'T suoieAIssqo
[e62°0] [¥85°0]
G58°0- 9T€0- ales Aoueden pajjun
[2¢7°8T] [e60°gT]
GEZVT- Y/ GT- sbuluies abelane 607
[see0] [682°0]
T0T°0- ZST°0- vOX
[eTa8T] [p15et]
18L°¢- ¥56'6 d4L
[c097] [tevT] [o61°T] [¥82°1] [08T°T] [o6T°T] [882'T] [coeT]
%**@N._\.H._Hu ***N@@.HH- *».C.n._nm._n.N._\.- V.C.C.nom._\.N._H- ***wa.vu k&.*@._”w.._w- %**mwo.m- %**mom.m- mm-mm mm<
[209°T] [TevT] [o61°T] [¥8.°1] [08T'T] [o6T°1] [88z'1] [coeT]
**%Om._“.o._uu .«.««.mmo.o._”- .«.«*H@@.O.ﬁ- «.**Oow.o._“- ***Nﬂo.mu xxxV/1/] V- .««.*ONH.mu .«.««.NmN.mu ._wmuom ®m<
[2097] [TevT] [o61'T] [¥8.°1] [08T'T] [o6T°1] [88Z'T] [coeT]
***._V._NO.Nu ***NMN.@- k.k.k.mw._”.N- ***mmm.m- *k.k.@.vo.._wu k.k.k.wmm.vu Vm**@mw.m- k.*k.._“ww.m- @._w-m._w wm(
[c097] [tevT] [o61°T] [¥82°1] [08T'T] [o6T°T] [882'T] [coeT]
**._”wm.mY V.C.CL\O._”.._N- V.C.Cmmmw.mu **mww.m- »C.nw._ﬂm.Nu **m._\w.N- *k.w@._”.mu **ONH.M- ._w._wuo._\ ®@<
[209°T] [TevT] [o61'T] [¥8.°1] [o8T'T] [o6T°T] [88z'1] [coeT]
€10 166°0 8790 690 ¥xGV6'C  xx02LT  xx9097  xx68GC v€-0¢ 8abv
[c097] [tevT] [o61°T] [¥82°1] [08T°T] [o6T°1] [88z'T] [coeT]
*x908°€ ¥x925°€ ¥x0GEE ¥B6EV'E  xxxEGT6  xxxlVC6  xxxTTC6  xxxG60'6 6¢-G¢ 9bv
[c097] [TevT] [o61'T] [¥8.°1] [08T'T] [o6T°T] [882'T] [coeT]
***@.V._”.w._“ ***N@W.N.—” ***Omm.NH ***ﬁNN.NH ***mvm.w ***@H@.w ***@@H.@ ***N.—Hw.w QN|ON m@<
[929'T] [evyT] [eTs'T] [gT8'T] [86T'T] [00z'T] [80¢'T] [sze'T]
wxxVVV'G  xxxlEVED  xxxBGGED  xxxBZV'99  xxxCC8L  ¥xxGLGL  xxxbEVL  xxxl0T'L 61-GT abv
a1el buuiH aleJ uoneledas

(arewa4) sered Bulay pue uoneaedss Jo sjueuIWIB1d qYV 9lqel Xipusddy



