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Abstract
This paper investigates globalizing activities of Japanese manufacturing firms and their domestic adjustments in terms
of domestic employment since the 2000s. A unique feature of this paper is to apply the job creation (JC)/job destruction
(JD) method to changes in domestic employment at three different stages, i.e., industry level, firm level, and intrafirm section level, with a distinction among three types of firms, namely, expanding multinational enterprises (MNEs),
non-expanding MNEs, and local firms. The paper also examines domestic adjustments to import competition. Major
findings include: (i) de-industrialization advances in the early 2000s, but the shrinkage of manufacturing industry is
not observed after that, (ii) both gross job creation and gross job destruction at firm and intra-firm section levels are
much larger than net changes in all periods, showing the restructuring dynamism, firm heterogeneity, and active
adjustments within firms, (iii) gross changes are widely different among three periods at the industry level, (iv) small
and medium enterprises (SMEs) actively contribute to net job creation (or less net job destruction), compared with
large firms, (v) multinational SMEs that expand foreign operations enlarge domestic employment in total, intensify
headquarters (HQ) services, and almost maintain or expand manufacturing activities, in all periods, unlike other types
of SMEs, (vi) multinational large firms that expand foreign operations increase domestic employment in total as well
as employment engaged in HQ services and manufacturing activities, compared with other types of large firms, except
in the early 2000s when both the manufacturing industry as a whole and manufacturing activities significantly shrunk,
and vii) negative effects of import competition on domestic employment seem to exist particularly in the early 2000s,
but such a tendency is becoming weak, and rather globalizing corporate activities contribute to the expansion of
domestic employment by extending complementary activities at home.
Keywords: De-industrialization, Foreign direct investment (FDI), Multinational enterprises (MNEs),
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1. Introduction
Autor, et al. (2016) and Acemoglu, et al. (2016), unusually as academic papers, had
huge impacts on the US politics at the emergence of the Trump Administration. It was
unfortunate that the journalism placed too much emphasis on the impact of imports from China
on the US employment. A key message of them, however, was the importance of industrial
adjustments and the corresponding labor mobility. In the advancement of globalization and
technological break-through, the industrial structure certainly has to change.

To take

advantage of changes in the competitive environment, quick and smooth transitions are
essential, particularly in developed countries.
The international trade literature has evolved over time in order to respond to the
globalization and its distributional consequences. The traditional theory of comparative
advantage worked for the world of the first unbundling in the words of Baldwin (2016), which
primarily dealt with industrial adjustments and inter-industry labor movements. The new-new
international trade theory initiated by Melitz (2003) expanded the scope of the international
trade theory by introducing firm heterogeneity and provided a pathway to intra-industry/interfirm reshufflings and labor movements. Furthermore, the fragmentation theory (Jones and
Kierzkowski, 1990), two-dimensional fragmentation (Ando and Kimura, 2005), and the
concept of the second unbundling (Baldwin, 2016) introduced the idea of intra-firm adjustments
and labor movements.
Indeed, in the globalizing world, labor movements required for industrial adjustments
must be understood at levels of intra-firm, inter-firm or intra-industry, and inter-industry. The
US economy seems to have relatively fast adjustments in intra-industry as well as inter-industry
labor replacements. On the other hand, Japan and perhaps Germany may be exploiting the
opportunities for intra-firm labor movements more effectively. Japanese firms seem to be
relatively flexible in replacing workers within a firm in order to respond to changes in
international competitive environment and its own globalizing activities.

Which is better is a

matter of further discussion. But in any case, we have to know what is going on in the induced
labor movements.
Whether outward foreign direct investment (FDI) accelerates de-industrialization at
home or rather generates domestic jobs and operations has been an important issue not only for
academic purposes but also for the practical policy aspects. In general, international division of
labor at the production process/task level can retain domestic employment and operations more
elastically, rather than international division of labor at the industry level.
2

However, whether

de-industrialization at home can be avoided or delayed in practice must be empirically
examined. Recent empirical literature that uses micro/panel data at the establishment or firm
level has mostly claimed that FDI does not necessarily cause job destruction at home and may
sometimes has positive effects on domestic employment. One of the recent strands in the
literature focuses on causality from FDI to domestic employment. 1 Another strand in the
literature studies MNEs only and estimates a labor demand function to quantify the effects of
foreign operations on domestic employment. 2 As a part of research on this topic, Ando and
Kimura (2015) applies the job creation (JC)/destruction (JD) method to the micro data of
Japanese manufacturing firms and provides a bird’s eye portrait of the dynamism of globalizing
firms. The method can explicitly take into account the highly heterogeneous characteristics of
individual firms and, at the same time, effectively bridge a gap between micro and macro
aspects.
A unique contribution of the current paper to the literature is to apply the JC/JD
method for three levels: the level of intra-firm sections, the firm level, and the industry level.
This extension of the analytical framework provides useful insights on industrial adjustments
and labor movements at different levels. We will find that the Japanese manufacturing industry
has made substantial industrial adjustments and labor replacements not only across sub-sectors
of manufacturing industries but also in labor reshuffling among firms and among intra-firm
sections. Our dataset allows us to count the number of workers working for HQ services (HQ),
manufacturing activities (MFG), and other activities (Other) within each firm; we call these
three as “intra-firm sections.”
The JC/JD method is also powerful in comparing different groups. The existing
literature using JC/JD method is applied to various subsets of establishments or firms in terms
of sectors/subsectors, regions, establishment/firm size, and others. 3 We will conduct a
comparative study in two dimensions: SMEs versus large firms and expanding MNEs
1

For example, see Wagner (2011) for Germany and Hijzen, Jean, and Mayer (2011) for France.
Similar attempts are found for the case of Japan in Hijzen, Inui, and Todo (2007), Edamura,
Hering, Inui, and Poncet (2011), Hayakawa, Matsuura, Motohashi, and Obashi (2013), and
Tanaka (2012a).
2
Harrison and McMillan (2011) is a representative paper in this literature. The examples for
the Japanese data are Yamashita and Fukao (2010), Kambayashi and Kiyota (2014), and Ito and
Tanaka (2014).
3
One of the important findings in the literature is that small firms present more dynamism with
larger JC and JD than large firms. See, for example, Faggio and Konings (2003) for transition
countries, Fuchs and Weyh (2010) for Eastern and Western Germany, and Hijzen, Upward, and
Wright (2010) for the UK.
3

(increasing the number of foreign affiliates) vs. non-expanding MNEs vs. local firms (without
foreign affiliates) to uncover distinct features of expanding MNEs. In addition, we investigate
several sample periods, rather than a single specific period, to capture the evolving features of
globalizing corporate activities and domestic adjustments.
In addition to the JC/JD analysis, this paper also investigates domestic adjustments
in terms of domestic employment to import competition. Autor et al. (2016) and Acemoglu et
al. (2016) analyze the impacts of imports from China on labor markets in the U.S in 1991-2011
for 392 manufacturing industries, using import penetration (IP) ratios, and demonstrate that
rising import exposure lowers domestic employment at the industry level. 4 5 In the case of
Japan, IP ratios in general tend to rapidly increase since the 1990s (Figure 1). 6 In particular,
by-industry IP ratios drastically change since the 2000s in some manufacturing industries
(Figure 2). To see whether the effects of import competition on domestic adjustments are
observed or not in Japan, this paper examines the relationship between changes in domestic
employment and IP ratios, with a distinction among the types of firms, in three periods since
2000. 7

== Figure 1==

==Figure 2==

The paper is organized as follows: the next section introduces our data set for the
Japanese manufacturing firms, and basic statistics is presented in Section 3. Section 4 applies
the JC/JD method to investigate gross and net changes in domestic employment at industry,
firm, and intra-firm section levels. A detailed analysis based on the panel decomposition
without entry and exit is conducted for different subsets of firms in terms of the firm size and
the status of holding foreign affiliates. Section 5 investigates the analysis of domestic
adjustments in terms of domestic employment to import competition. The conclusion is
4

See Utar et. al (2013) for the impacts of Chinese competition on Mexican maquiladoras, using
the Chinese share of import penetration rate for the matched US industry.
5
In the case of U.S., long-term industrial adjustments for manufacturing to services is observed
in terms of manufacturing/all employees.
6
IP ratios in real terms are calculated as follows: imports/(outputs+imports-exports).
7
See Tomiura (2004) for the relationship between import competition and employment during
and after the recent Bubble period in Japan. Tomiura (2009) provides analysis on import
competition based on IP ratios and employment in Japan.
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presented in the last section.

2. The strengths and limitations of our data
Our empirical analysis is based on the firm-level statistics, which is conducted by the
Ministry of Economy, Trade and Industry (METI), Government of Japan (the former name was
the Ministry of International Trade and Industry [MITI]): The Basic Survey of Japanese
Business Structure and Activities (Kikatsu hereafter). This database provides detailed
information on (parent) firms located in Japan as well as the number and industry of their
foreign affiliates with no less than 20 percent Japanese ownership. The sample in the survey
covers firms with more than 50 workers, capital of more than 30 million yen, and having
establishments in mining, manufacturing, wholesale/retail trade, and restaurants.
Since the Kikatsu is firm-level statistics, rather than plant-level, some useful
information on the internal structure of a firm for our study is available. For instance, it provides
information on the allocation of workers in intra-firm sections such as headquarters services
and manufacturing activities as well as the number of foreign affiliates. 8 Another advantage of
the Kitatsu data is that the coverage of the manufacturing sector is claimed to be at the “census”
level, though the coverage of the services sector is incomplete. 9 10 Therefore, this study
concentrates on manufacturing firms in Japan and conducts the JC/JD analysis of both MNEs
and local firms by investigating not only total domestic employment for each firm but also
domestic employment engaged in HQ services (HQ), domestic employment involved in
manufacturing activities (MFG), and domestic employment in other intra-firm sections (Other).
On the other hand, the Kitatsu data has limitations related to the “census” coverage,
which is particularly serious for our study. One issue is the size truncation. As mentioned above,
the survey covers firms with 50 or more workers. Thus, firms with less than 50 workers are not
included in the survey. Moreover, although the percentage of collecting effective questionnaire
is relatively high, some firms that continue to exist may not return the questionnaires in some
years, and a specialized survey for exit does not exist. 11 Furthermore, information on mergers

8

The location of foreign affiliates is not identified on the country basis; instead, the
questionnaires have East Asia, North America, and Europe as regional categories.
9
The overall trend of the coverage for Japanese manufacturing firms by Kikatsu data is
presented in Table A.1.
10
The coverage of the services sector has been expanded over time.
11
The establishment year of a firm is available.
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and acquisitions (M&A) is not available. Thus, our empirical results based on the Kitatsu data
must be carefully interpreted, considering these limitations. Our analysis, however, tries to
provide valuable information, which has not been sufficiently studied yet, by utilizing the
strengths of the database as mentioned above.

3. Basic statistics
This section presents basis statistics of Japanese manufacturing firms in our database.
We first discuss by-industry features of Japanese manufacturing firms, based on Tables 1 and
2. Table 1 shows by-industry shares of the number of firms and domestic employment (total
employment and employment in 3 intra-firm sections) in 2012, and Table 2 presents shares of
SMEs in each manufacturing industry. 12 In terms of the number of firms and domestic
employment, major industries are food processing (industry 1), chemicals (industry 9), and
machineries (industries 18-21), particularly general machinery, electric machinery, and
transport equipment (18-20). The majority of manufacturing firms in Japan are SMEs in terms
of the number; close to 80 percent are SMEs (Table 2). However, SMEs’ portion becomes lower
from the perspective of domestic employment; shares of SMEs are around a quarter for
domestic employment.

== Table 1 ==

== Table 2 ==

To capture the overall pattern of Japanese manufacturing MNEs, let us look at the
composition of Japanese manufacturing MNEs in 2012 (Table 3). Over 90 percent of Japanese
manufacturing MNEs go at least to East Asia, regardless of whether SMEs or large firms,
indicating Japanese active investment in East Asia. Although some MNEs go to North America
and/or Europe in addition to East Asia, SMEs are relatively active in East Asia (53 percent of
MNEs with affiliates in East Asia) while large firms are relatively active in North America and
Europe (72 percent of MNEs with affiliates in North America and 82 percent of MNEs with
affiliates in Europe). In terms of industry composition, around a half of manufacturing MNEs
are machineries, respectively. Although these industries are one of the major industries of
12

SMEs are defined as firms with no more than 300 workers.
6

Japanese manufacturing firms in general, by-industry shares among manufacturing MNEs are
larger, compared with those in Table 1. It suggests that these industries are more than
proportionally active abroad.

== Table 3 ==

In our sample based on the panel dataset for each period, the number of
manufacturing MNEs (the shares of MNEs in all firms in the dataset) increases from 2,692 (26
percent) in 2000-2004, 3,012 (28 percent) in 2004-08, to 3,332 (30 percent) in 2008-12 (Table
4). 13,14 MNE1 and MNE2 refer to manufacturing MNEs that increase the number of foreign
affiliates in each period (expanding MNEs) and manufacturing MNEs that do not increase the
number of foreign affiliates (non-expanding MNEs), respectively, and manufacturing firms
other than MNEs in our dataset are regarded as local firms (“Local” hereafter). As one can see
in Table 4, not only large firms but SMEs are also aggressively expanding their operations
abroad. The shares of MNE1 in total MNEs are 53 percent in 2000-2004, 42 percent in 200408, and 46 percent in 2008-12. In particular, machinery industries are vigorous in expanding
operations abroad. Moreover, as Ando and Kimura (2015) emphasized, most of the expanding
MNEs are expanding their operations at least in East Asia, suggesting active expansion of
operations in East Asia.

==Table 4==

4. Gross and net changes in domestic employment
This section applies the JC/JD method to Japanese manufacturing firms and
investigates gross and net changes in their domestic employment. There are three distinctive
features of our JC/JD analysis. First, by utilizing the advantage of Kikatsu database, we
calculate not only gross changes in domestic employment at the firm level but also gross
changes at the industry level as well as the intra-firm section level; three intra-firm sections are

13

We define manufacturing firms in our panel data as those categorized into manufacturing
sectors at the beginning of each period.
14
MNEs are defined as those having at least one foreign affiliate at the beginning and/or the
end of each period.
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HQ (HQ services), MFG (manufacturing activities), and Other (other activities). As discussed
in section 1, i) the traditional trade theory focuses on resource allocation at the industry level
or industry adjustments, ii) the new-new trade theory sheds light on firm heterogeneity in the
same industry and thus adjustments among firms with heterogeneous productivities within the
same industry, and iii) the fragmentation theory emphasizes international division of labor at
the production process/task level. To provide facts to think about what we can retain
domestically in the era of international production networks or the 2nd unbundling, we extend
the JC/JD method to apply to changes in domestic employment at the industry, firm, and intrafirm section levels. Second, our paper investigates changes in domestic employment
with/without distinguishing three types of firms, i.e., MNE1, MNE2, and Local. In particular,
we shed light on changes in domestic employment by MNE1, which expand globalizing
activities in terms of the number of foreign affiliates, comparing with those by MNE2 and Local.
Third, to capture the evolving features of globalizing corporate activities and domestic
adjustments, three sample periods are examined, rather than focusing on only one period: the
period 2000-04 (after the 1997-98 Asian Financial Crisis), 2004-08 (before the Global Financial
Crisis (GFC), and 2008-12 (after the GFC).

4.1 The JC/JD method
The relationship between net and gross changes of a concerned variable is in general
as follows:

Net change rate (NetG) = gross job creation rate (JC) – gross job destruction rate (JD).

The rate of changes git in a concerned variable (domestic employment here) between the
beginning (t0) and the end (t) of the period T for firm i, for instance, is given by:
𝑔𝑔𝑖𝑖𝑖𝑖 =

(𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑖𝑖𝑡𝑡0 )

.

(𝑥𝑥𝑖𝑖𝑖𝑖 +𝑥𝑥𝑖𝑖𝑡𝑡0 )/2

(1)

Since the rate of changes is calculated as being divided by the average of a concerned
variable, it takes a value between -2 and 2 (-2/2 are in the presence of entry and exit). 15

15

See Davis, Haltiwanger, and Schuh (1996) and Hijzen, Upward, and Wright (2010) for
examples of this method. By using this change rate, positive change and negative change can
be treated as a parallel.
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The rate of gross job creation (JCt) and the rate of gross job destruction (JDt) in period
t at the firm level are calculated by:
𝐽𝐽𝐽𝐽𝑡𝑡 = ∑𝑖𝑖

and

𝐽𝐽𝐽𝐽𝑡𝑡 = ∑𝑖𝑖

(𝑔𝑔𝑖𝑖𝑖𝑖 >0) 𝑤𝑤𝑖𝑖𝑖𝑖 𝑔𝑔𝑖𝑖𝑖𝑖
(𝑔𝑔𝑖𝑖𝑖𝑖 <0) 𝑤𝑤𝑖𝑖𝑖𝑖 |𝑔𝑔𝑖𝑖𝑖𝑖 |

(2)
,

(3)

where 𝑤𝑤𝑖𝑖𝑖𝑖 is a weight for firm i in period t, which is calculated as below
𝑥𝑥𝑖𝑖𝑖𝑖 +𝑥𝑥𝑖𝑖𝑡𝑡0

𝑤𝑤𝑖𝑖𝑖𝑖 = ∑ (𝑥𝑥
𝑖𝑖

.

𝑖𝑖𝑖𝑖 +𝑥𝑥𝑖𝑖𝑡𝑡0 )

(4)

Thus, the rate of net/gross changes is the employment-weighted rate of changes. The equations
(2) and (3) can be rewritten as follows:
𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑖𝑖𝑡𝑡0
(𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑖𝑖𝑡𝑡0 >0) ∑ (𝑥𝑥 +𝑥𝑥 )/2
𝑖𝑖
𝑖𝑖𝑖𝑖
𝑖𝑖𝑡𝑡0

𝐽𝐽𝐽𝐽𝑡𝑡 = ∑𝑖𝑖

and

𝐽𝐽𝐽𝐽𝑡𝑡 = ∑𝑖𝑖

|𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑖𝑖𝑡𝑡0 |
(𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑖𝑖𝑡𝑡0 <0) ∑ (𝑥𝑥 +𝑥𝑥 )/2
𝑖𝑖
𝑖𝑖𝑖𝑖
𝑖𝑖𝑡𝑡0

(2)’

.

(3)’

𝐽𝐽

𝐽𝐽

As mentioned above, our paper calculates JC/JD at the industry level (𝐽𝐽𝐽𝐽𝑡𝑡 /𝐽𝐽𝐽𝐽𝑡𝑡 ),

JC/JD at the firm level (𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 /𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 ), and JC/JD at the intra-firm section level (𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 /𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 ), using
𝐽𝐽

𝐽𝐽

the firm level data. Thus, 𝐽𝐽𝐽𝐽𝑡𝑡 𝑎𝑎𝑎𝑎𝑎𝑎 𝐽𝐽𝐽𝐽𝑡𝑡 are calculated as follows:
𝐽𝐽

and

𝐽𝐽𝐽𝐽𝑡𝑡 =
𝐽𝐽

𝐽𝐽𝐽𝐽𝑡𝑡 =

�

𝑗𝑗 (𝑥𝑥𝑗𝑗𝑗𝑗 −𝑥𝑥𝑗𝑗𝑡𝑡0 >0)

�

𝑗𝑗 (𝑥𝑥𝑗𝑗𝑗𝑗 −𝑥𝑥𝑗𝑗𝑡𝑡0 <0)

𝑥𝑥𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑗𝑗𝑡𝑡0

∑𝑗𝑗 (𝑥𝑥𝑗𝑗𝑗𝑗 + 𝑥𝑥𝑗𝑗𝑡𝑡0 )/2
|𝑥𝑥𝑗𝑗𝑗𝑗 − 𝑥𝑥𝑗𝑗𝑡𝑡0 |

∑𝑗𝑗 (𝑥𝑥𝑗𝑗𝑗𝑗 + 𝑥𝑥𝑗𝑗𝑡𝑡0 )/2

where 𝑥𝑥𝑗𝑗 (= ∑𝑖𝑖∈𝑗𝑗 𝑥𝑥𝑖𝑖 ) is domestic employment in industry j.

,

Similarly, JC/JD at the firm level (𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 /𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 ) are calculated as follows:

and

𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 =

�

𝑖𝑖 (𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑖𝑖𝑡𝑡0 >0)

𝑥𝑥𝑖𝑖𝑖𝑖 − 𝑥𝑥𝑖𝑖𝑡𝑡0
∑𝑖𝑖 (𝑥𝑥𝑖𝑖𝑖𝑖 + 𝑥𝑥𝑖𝑖𝑡𝑡0 )/2
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𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 =

�

𝑖𝑖 (𝑥𝑥𝑖𝑖𝑖𝑖 −𝑥𝑥𝑖𝑖𝑡𝑡0 <0)

|𝑥𝑥𝑖𝑖𝑖𝑖 − 𝑥𝑥𝑖𝑖𝑡𝑡0 |
∑𝑖𝑖 (𝑥𝑥𝑖𝑖𝑖𝑖 + 𝑥𝑥𝑖𝑖𝑡𝑡0 )/2

where 𝑥𝑥𝑖𝑖𝑖𝑖 is domestic employment in firm i.

,

Since we use the firm-level data, not the establishment/plant-level data, we cannot

directly capture the JC/JD in terms of establishments. However, we instead apply the JC/JD
method to information on three intra-firm sections (HQ, MFG, and Other) in order to calculate
JC/JD at the intra-firm section level. JC/JD at the intra-firm section level (𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 /𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 ) can be

calculated as follows:

𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 =

and

𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 =

�

𝑥𝑥𝑠𝑠𝑠𝑠 − 𝑥𝑥𝑠𝑠𝑡𝑡0
∑𝑠𝑠 (𝑥𝑥𝑠𝑠𝑠𝑠 + 𝑥𝑥𝑠𝑠𝑡𝑡0 )/2

�

|𝑥𝑥𝑠𝑠𝑠𝑠 − 𝑥𝑥𝑠𝑠𝑡𝑡0 |
∑𝑠𝑠 (𝑥𝑥𝑠𝑠𝑠𝑠 + 𝑥𝑥𝑠𝑠𝑡𝑡0 )/2

𝑠𝑠 (𝑥𝑥𝑠𝑠𝑠𝑠 −𝑥𝑥𝑠𝑠𝑡𝑡0 >0)

𝑠𝑠 (𝑥𝑥𝑠𝑠𝑠𝑠 −𝑥𝑥𝑠𝑠𝑡𝑡0 <0)

,

where 𝑠𝑠 represents each intra-firm section of firm i, and 𝑥𝑥𝑠𝑠𝑠𝑠 is domestic employment in the
corresponding intra-firm section of firm i. 16

Finally, the relationship among net and gross changes at three different stages can be
expressed as below:
𝐽𝐽

𝐽𝐽

𝑁𝑁𝑁𝑁𝑁𝑁𝑁𝑁 = 𝐽𝐽𝐽𝐽𝑡𝑡 − 𝐽𝐽𝐽𝐽𝑡𝑡 = 𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 − 𝐽𝐽𝐽𝐽𝑡𝑡𝐼𝐼 = 𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 − 𝐽𝐽𝐽𝐽𝑡𝑡𝑆𝑆 .

As mentioned above, three sample periods are examined: the period 2000-04 (after
the 1997-98 Asian financial crisis), 2004-08, and 2008-12 (after the GFC). Note that our
empirical approach is the “panel” decomposition, using a panel database for each period,
without taking entry/exit of firms into consideration. 17

16

The number of employment in Other is calculated by subtracting the sum of employment
in HQ and MFG from the total number of domestic employment.
17
In using Kikatsu data, it is difficult to identify explicitly entries and exits of firms. Ando and
Kimura (2015) attempted to incorporate entries and exits of firms by defining them as follows:
if there is no data at the beginning of the sample period as well as one year before that year and
there is data at the end of the sample period, the firm is regarded as an entry firm. If there is
data at the beginning of the sample period and there is no data at the end of the sample period
as well as one year after that year, the firm is regarded as an exiting firm. Thus, some data are
dropped from the original database even in the analysis of the “full” decomposition. However,
there should be problems for too big gross changes in this “full” decomposition. As mentioned
before, we cannot perfectly identify the entry and exit of firms in the database. Although the
returned ratios of the survey are relatively high in the case of Kikatsu data, some firms that
10

4.2 The results of the JC/JD analysis
Table 5 summarizes the results of changes in domestic employment at three stages:
(a) industry level, (b) firm level, and (c) intra-firm section level. The sum of JC and JD (in
minus) is equal to NetG for each level. Firms are also classified by the size (All (firms), SMEs,
and Large) and the type (Local, MNE1, MNE2, All). Figure 3 shows JC/JD (in bars) and NetG
(in lines) in domestic employment at the industry, firm level, and intra-firm section levels by
the firm size. Figure 4, in turn, presents corresponding figures by three types of firms (Local,
MNE1, and MNE2) at (a) the industry level, (b) the firm level, and (c) the intra-firm section
level. Figure 5 displays the by-industry decomposition of changes in domestic employment at
𝐽𝐽

𝐽𝐽

the industry level (𝐽𝐽𝐽𝐽𝑡𝑡 /𝐽𝐽𝐽𝐽𝑡𝑡 ).
== Table 5 ==

== Figure 3==

== Figure 4==

==Figure 5==

Table 6 summarizes changes in domestic employment at the intra-firm section level
and their decomposition among intra-firm sections. Figure 6 shows the decomposition of JC/JD
at the intra-firm section level by three sections; the length of JC/JD in Figure 6 is equal to that
in (c) of Table 5 (and JC/JD for Total in Table 6). Figure 7 shows contributing patterns of each
intra-firm section to JC/JD among three intra-firm sections, that is, NetG for each intra-firm
section (JC/JD of Net G (Total) in Table 6).

== Table 6 ==

continue to exist may not return the questionnaires in some years. Although Ando and Kimura
(2015) checked data for two years to identify entry firms and exiting firms, some of them may
not actually be entry/exiting firms. The size cut-off point of Kikatsu data is another source of
false entry and exit. Also, if M&A is active, it may induce exits of firms in the database.
11

== Figure 6==

==Figure 7==

4.2.1 General trends
Let us begin with checking the general trends of gross and net changes in domestic
employment. 18 Our results provide several interesting insights. First, the NetG wildly changes
over time, reflecting changes in internal and external economic conditions. The net changes for
the whole manufacturing industry are net job destruction (-5.8 percent) for the period 2000-04
(after the 1997-98 Asian financial crisis), net job creation (4.1 percent) for 2004-08, and slightly
net job creation (0.7 percent) for 2008-12 (after the GFC). This suggests that deindustrialization advanced particularly in the former half of the 2000s, but it is not relevant after
the middle of the 2000s. It also confirms that as discussed in Section 1, it is important to
investigate not only a specific sample period but also several sample periods.
Second, both JC and JD are large in all periods at the firm level and the intra-firm
section level (Figure 3). For instance, JC/JD (-) at the firm level for all firms are 7.0 percent/12.9 percent in 2000-04, 10.0 percent/-5.9 percent in 2004-08, and 7.7 percent/-7.1 percent in
2008-12. Such large JC and JD, which are much larger than the net changes, suggest that
domestic employment is dynamic, and the heterogeneity across firms in the adjustment of
domestic employment is huge. 19 In particular, gross changes at the intra-firm section level,
which are even larger than those at the firm level, imply the existence of active adjustments
within firms (Figures 3 and 6).
Third, gross changes are widely different among three periods at the industry level,
unlike to the case of corresponding changes at firm/intra-firm section levels (Figure 3). JC at
the industry level is close to zero and JD is huge, resulting in large net job destruction in the
period 2000-04, while JC is huge and JD is almost zero, contributing to large net job creation
in the period 2004-08. In the period 2008-12, both JC and JD are small, but JC larger than JD
causes small net job creation.
Fourth, major industries that contribute to net job creation/destruction vary over time,

18

See Appendix for the brief discussion on trends of the corporate structure of Japanese
manufacturing firms, based on the aggregated data of the Kikatsu and other database.
19
Figure A.1 presents contribution of each manufacturing industry to JC/JD at the firm level
in total for all firms.
12

but machinery industries (18-21), in particular the electric machinery industry (19), tend to be
major contributors to JC/JD at the industry level (Figure 5). 20

For instance, the electric

machinery industry consists of a large portion of gross job destruction at the industry level in
the period 2000-04, all machinery industries occupy a large share of the corresponding gross
job creation (JC) in the period 2004-08, and the electric machinery/transport equipment industry
is a major industry of JD/JC at the industry level in the period 2008-12, though the magnitude
is small, compared with other periods. The textile and apparel industries (3 and 4) contribute to
net job destruction in all periods.
Fifth, manufacturing activities significantly shrink in the period 2000-04, but they
remain in the period 2004-08 and rather expand in the period 2008-12, though the magnitude
of expansion is small. Both gross changes (JC and JD) at the intra-firm section level are large
(much larger than the net changes) (Table 6 and Figure 6), and how each intra-firm section,
particularly the MFG section, contributes to the net changes varies over time (Figure 7). 21 For
instance, the NetG for the MFG section is -8.8 percent (net job destruction) in 2000-04, 0.1
percent (almost no change) in 2004-08, and 1.2 percent (net job creation) in 2008-12. The MFG
contributes to a large part of JD in total in 2000-04 (-8.8 percent out of -9.7 percent) and a large
part of JC in total in 2008-12 (1.2 percent our of 1.4 percent), while its contribution to JC is
small in the period 2004-08 (0.1 percent out of 4.1 percent). On the other hand, the
corresponding NetG for the HQ section is -0.9 percent, 1.1 percent, and 0.1 percent. It suggests
that although the magnitude is quite small for a firm size in all periods, this section contributes
to net job creation in periods 2004-08 and 2008-12, or HQ services tend to expand after the
latter half of the 2000s.
Sixth, the general trend seems to differ to some extent between SMEs and large firms.
In the period of 2000-2004, net changes are net job destruction for both SMEs and large firms,
but net job destruction is much larger for large firms than SMEs; JC, JD (-) at the firm level,
and NetG for SMEs/large firms are 8.2 percent/6.7 percent, -10.2 percent/-13.7 percent, and 2.0 percent/-7.0 percent (Figure 3). In the period of 2004-08/2008-12, net changes are net job
creation for SMEs and large firms, but both gross and net job creation are much larger for SMEs
than large firms (JC and NetG for SMEs/large firms are 11.3 percent/9.6 percent and 5.5
percent/3.7 percent in the period 2004-08 and 8.5 percent/7.5 percent and 1.2 percent/0.5

20

This is partly because the size of machinery industries is relatively large, occupying close to
40 percent of total employment in 2012.
21
See Table A.3 for changes for each intra-firm section.
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percent in the period 2008-12). These figures suggest that SMEs relatively and actively
contribute to net job creation, compared with large firms. In addition, the MFG section of large
firms in particular significantly causes net job destruction (-10.4 percent), while that of SMEs
induces net job destruction by only -3.1 percent in the period 2000-04 (Figure 7). Considering
such differences between SMEs and large firms, the following analysis focusing on the
differences among the types of firm, that is, MNE1, MNE2, and Local, is basically discussed
separately for SMEs and large firms.

4.2.2 Features by Local, MNE1, and MNE2
Here, we discuss the results of JC/JD analysis by three types of firms (Local, MNE1,
and MNE2) to capture distinctive features of MNE1.

The most interesting insight for

MNE1/SME is that net changes for the whole manufacturing industry are net job creation and
larger than MNE2/SME or Local/SME in all periods; net job creation is 3.4 percent in 2000-04,
10.3 percent in 2004-08, and 5.7 percent in 2008-2012 (Figure 4). In particular, even in the
period 2000-04 when net changes are net job destruction for other types (-2.1 percent for
Local/SME and -6.6 percent for MNE2/SME), net changes for MNE1/SME are net job creation
(3.4 percent). Moreover, JC is larger and JD is smaller for MNE1/SME than for MNE2/SME
or Local/SME in all periods at all three stages ((a) industry level, (b) firm level, and (c) intrafirm section level) as well, except a case, JD at the intra-firm section level. It suggests that
compared with MNE2/SME or Local/SME, MNE1/SME tends to expand domestic
employment in absolute and relative terms.
In addition, net change rates for employment engaged in HQ services are net job
creation and are larger for MNE1/SMEs than MNE2/SMEs or Local/SMEs in all periods
(Figure 7). Furthermore, net changes for employment engaged in manufacturing activities is
almost zero (-0.3 percent) or net job creation for in all periods for MNE1/SMEs, though net
changes are huge net job destruction for Local/SMEs (-3.1 percent) and MNE2/SMEs (-5.9
percent) in the period 2000-04 and net job destruction for Local/SMEs in the period 2004-08 (0.7 percent), and net job destruction/net job creation is the smallest/largest in the period 200004/2008-12 among three types of firms. In sum, MNE1/SMEs tend to increase domestic
employment in total absolutely and relatively, compared with MNE2/SMEs or Local/SMEs,
intensify HQ services, and even maintain or expand manufacturing activities as well.
On the other hand, large firms present a different picture. Net changes are the largest
for MNE1/large firms among three types of firms for large firms in all periods, similarly to the
14

feature for MNE1/SMEs (Figure 4).

However, net changes are net job destruction in 2000-04

(-6.0 percent), while net job creation in the other periods, 2004-08 (5.0 percent), and 2008-12
(2.9 percent) (Figure 4). In addition, JC/JD for MNE1/large firms is not necessarily the
largest/smallest among three types of firms in all periods at all three stages (industry level, firm
level, and intra-firm section level). More specifically, for MNE1/large firms, gross job creation
(JC) is the largest at the industry level (except the case of JC in the period 2000-04) and gross
job destruction (JD) is the smallest at the industry level and the firm level, but JC at the firm
level and the intra-firm sector level is not the largest.
Moreover, net changes for employment engaged in HQ services are the largest for
MNE1/large firms among three types of firms in all periods, but they are net job destruction in
2000-04, while net job creation in the other periods, 2004-08 and 2008-12 (Figure 7). Moreover,
net job destruction for employment engaged in manufacturing activities for MNE1/large firms
(-10.4 percent) is larger than Local/large firms (-6.9 percent) and smaller than MNE2/large
firms (-13.3 percent) in the period 2000-04. Net changes for the MFG section are net job
creation in both periods 2004-08 and 2008-12 and the largest for MNE1/large firms among
three types of firms (1.1 percent and 2.3 percent); net changes are rather net job destruction for
Local/SMEs (-2.6 percent) in the period 2004-08 and MNE/large firms in the period 2004-08
(-0.1 percent). These suggest that the period 2000-04 seems to be a restructuring period for
MNE1/large firms in a sense that manufacturing activities in terms of employment significantly
shrink in 2000-04, but manufacturing activities tend to expand in the later periods absolutely
and relatively, compared with other types of firms, in addition to intensified HQ services.
Regarding major contributors to gross and net changes, MNE1/SMEs shows some
different patterns from other types of firms or general trends for SMEs (Figure 5). For instance,
in the period 2000-04, all machinery industries including the electric machinery industry
contribute to gross job creation for MNE1/SMEs, though some machinery industries cause net
job destruction in the case of SMEs in general, Local/SMEs, and MNE2/SMEs. In the period
2008-12, textile and apparel industries contribute to gross job creation for MNE1/SMEs, though
this industry causes net job destruction in the case of SMEs in general, Local/SMEs, and
MNE2/SMEs.

5. Domestic adjustments to import competition
As discussed in Section 1, manufacturing import penetration (IP) ratios in Japan have
15

significantly changed since the 1990s; IP ratios increased from 7 percent in 1970 to 9 percent
in 1990, 13 percent in 2000, and reached 19 percent by 2012.

In particular, manufacturing IP

ratios by industries have significantly changed since the 2000s in some industries. For instance,
IP ratios for the textile and apparel industry significantly increased from 20 percent in 1998 to
29 percent in 2000, and close to 50 percent in 2012.

IP ratios for the electric machinery

industry also increased from 17 percent in 2000 to 27 percent in 2007, though they rapidly
dropped in 2009 to 15 percent and gradually started to increase again to reach 21 percent in
2012. These significant changes since the 1990s, particularly in the 2000s, may reflect industrial
structure adjustments according to changes in the environment of international competition and
accelerating globalizing activities within international production networks based on
international fragmentation. High IP ratios do not necessarily require the shrinkage of domestic
activities if firms can remain domestic activities that are complementary to their globalizing
activities within the production networks such as HQ services and even manufacturing activities.
Therefore, this section investigates the relationship between domestic adjustments in terms of
domestic employment and IP ratios. Moreover, we decompose IP ratios into those for three
types of firms to examine the possible differences in that relationship among three types of
firms, particularly MNE1. 22 Note that Autor, et al. (2016) and Acemoglu, et al. (2016), for
instance, focus on changes in IP ratios while Utar and Torres-Ruiz (2013) utilize the level of IP
ratios.

Thus, this paper investigates the relationship between changes in domestic

employment and IP ratios for both the level of IP ratios and the change (gap) in IP ratios.
The basic estimation equation is as follows:
∆𝑙𝑙𝑙𝑙𝐿𝐿𝑖𝑖𝑖𝑖 = 𝛼𝛼 + 𝛽𝛽1 𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖 + 𝛽𝛽2 𝐼𝐼𝐼𝐼𝑗𝑗𝑗𝑗 + 𝑒𝑒,
where ∆𝑙𝑙𝑙𝑙𝐿𝐿𝑖𝑖𝑖𝑖 is 100 times the log change in domestic employment for firm 𝑖𝑖 in period 𝑡𝑡,

𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑙𝑖𝑖𝑖𝑖 is the firm size (log of total employment) for firm 𝑖𝑖 in period 𝑡𝑡 , and 𝐼𝐼𝐼𝐼𝑗𝑗𝑗𝑗 is a

variable of IP ratios for industry 𝑗𝑗 in period 𝑡𝑡. 23 The firm size is included as a control variable
22

While we basically follow the idea of Autor, et al. (2016), we also conduct estimations by
simply decomposing IP variables into three groups, using interaction term of IP variable with
types of firms, to examine the possible differences among three types of firm. The endogeneity
problems will be considered in a revised version.
23
The number of industries is 21 as shown in Figure 2. This industry classification basically
follows that in Section 3 and Section 4, except that the textile industry and the apparel industry
are categorized as the same group since the JIP database that is used in calculating IP ratios
treats them as one industry.
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in estimations, considering different patterns between SMEs and large firms as discussed in the
previous section. The variable of IP ratios for 21 industries is the level of IP ratios or the
change (gap) in IP ratios. Ordinary Least Squares (OLS) estimations are conduced separately
for each of three periods, 2000-04, 2004-08, and 2008-12.
Table 7 reports the results. Considering the differences in patterns of changes in
domestic employment between SMEs and large firms as discussed in the previous section, we
include the firm size as a control variable for estimations. The results of our estimations provide
several interesting findings. First, the level of IP ratios tends to be negatively correlated with
changes in domestic employment for all periods in general, but such a tendency is becoming
weak. The coefficients for IP ratios are -0.23 for the period 2000-04, -0.08 for the period 200408, and -0.06 for the period 2008-2012 with statistical significance. Moreover, although the
change in IP ratios is negatively associated with changes in domestic employment with
statistical significance in the period 2000-04, the coefficient becomes insignificant in the period
2004-08 and turns to be positive with statistical significance in the period 2008-12.

== Table 7 ==

Regarding the results of decomposed IP variables, unlike the general trend or other
firm types (MNE2 and Local), the level of IP ratios has no correlation (in the period 2000-04)
or is rather positively associated with changes in domestic employment for MNE1 (expanding
MNEs). The interaction term of IP ratios with MNE1 are insignificant in the period 2000-04,
while the corresponding coefficients are 0.2 in the period 2004-08 and 0.13 in the period 20082012 with statistical significance. Similarly, unlike the general trend, the change in IP ratios has
no relation (in the period 2000-04) or is rather positively associated with changes in domestic
employment in other periods for MNE1. Although coefficients for interaction terms with Local
and MNE2 become positive and statistically significant in the period 2008-12 (they are negative
with statistical significance for Local and MNEs in other periods), the coefficient for the
interaction term with MNE1 is the largest among three types of firms; 0.26 for Local, 0.74 for
MNE1, and 0.09 for MNE2.
All of these findings suggest that the environment of international competition in
terms of imports tend to require domestic adjustments but such a tendency is becoming weak.
Rather, high IP ratios or changes in IP ratios reflect the expansion of globalizing corporate
activities within international production networks, which contributes to the expansion of
17

domestic employment by extending complementary activities at home.

6. Conclusion
This paper investigated globalizing activities of Japanese manufacturing firms and
their domestic adjustments in terms of domestic employment since the 2000s, 2000-04 (after
the 1997-98 Asian Financial Crisis), 2004-08, and 2008-12 (after GFC). We first applied the
JC/JD method to changes in domestic employment of Japanese manufacturing firms at three
different stages, i.e., the industry level, the firm level, and the intra-firm section level. Moreover,
our analysis was conduced not only for all firms as a whole but also for three types of firms,
that is, expanding MNEs, non-expanding MNEs, and local firms, to capture features of
expanding MNEs. Furthermore, the paper examined domestic adjustments to import
competition by analyzing the relationship between changes in domestic employment and import
penetration ratios, focusing on the features of expanding MNEs.
Major findings are the following: (i) de-industrialization advances in the early 2000s,
but the shrinkage of manufacturing industry is not observed after that, (ii) both gross job
creation and gross job destruction at firm and intra-firm section levels are much larger than net
changes in all periods, showing the restructuring dynamism, firm heterogeneity, and active
adjustments within firms, (iii) gross changes are widely different among three periods at the
industry level, (iv) from the perspective of functions within a firm, manufacturing activities
significantly shrink in the early 2000s, but they remain or expand after that, though the
magnitude of expansion is small, v) although the magnitude is quite small for a firm size, HQ
services contribute to net job creation in the latter half of the 2000s, (vi) SMEs actively
contribute to net job creation (or less net job destruction), compared with large firms, (vii)
multinational SMEs that expand foreign operations enlarge domestic employment in total,
intensify HQ services, almost maintain or expand manufacturing activities, in all periods, unlike
other types of SMEs, (viii) multinational large firms that expand foreign operations increase
domestic employment in total as well as workers engaged in HQ services and manufacturing
activities, compared with other types of large firms, except in the early 2000s when both the
manufacturing industry as a whole and manufacturing activities significantly shrink as other
types of firms, and ix) negative effects of import competition on domestic employment seem to
exist particularly in the early 2000s, but such a tendency is becoming weak, and rather
globalizing corporate activities contribute to the expansion of domestic employment by
18

extending complementary activities at home within international production networks, x) major
industries that contribute to net job creation/destruction vary over time, but machinery
industries, in particular the electric machinery industry, tend to be major components of JC/JD,
xi) the textile and apparel industries cause net job destruction in all periods, but even in this
industry, multinational SMEs/large firms contributes to net job creation in the period 200812/2004-08, respectively.
These results carry profound policy implications. First, in principle, deindustrialization can be stopped or at least delayed if firms are in a favorable environment for
effectively utilizing the mechanics of production networks because globalizing corporate
activities are not necessarily destroying jobs but can instead expand domestic operations. To
keep some activities at home, not only the adjustments among subsectors in manufacturing
industry but also the reshuffling of workers among firms within a subsector as well as the
replacements of human resources across different sections within a firm is important. Whether
such labor movements at the micro level are good for the long run or not may be debatable.
However, at least they can contribute to avoiding sudden de-industrialization. Government
policies, particularly those on the labor market, may help such corporate efforts.
Second, the expansion of headquarters function and the retaining or slight expansion
of manufacturing activities after the mid 2000s by expanding MNEs, which is not necessarily
applicable to other types of firms, indicate a gradual shift in the nature of domestic activities.
The accommodation of skill shift may become an important policy issue. Also, retained
production blocks in Japan may need some manufacturing activities with factory workers. This
can be a policy concern because whether a firm can keep some manufacturing activities depends
on location advantages at home that include the supply of factory workers. The recent debate
on possible introduction of unskilled labor from abroad may be interpreted in this context too.
Third, while our study based on the Kikatsu data for more than a decade provides
some optimism over the possible de-industrialization of the Japanese economy, recent policy
debates after the GFC, the Great East Japan Earthquake, and formidable yen appreciation until
2012 raised great concern over the poor performance of small domestic firms, particularly
located in rural areas. The Kikatsu data covering firms with 50 or more workers do not show
any shrinkage of workers in the manufacturing sector as shown in Table A.1, even in 2011 and
2012. However, another data source, the Economic Census that also covers small
manufacturing establishments presents quite a different picture; the employment peaked out in
2007, and a drastic decrease is observed up to 2011. We cannot tell exactly what happens, but
19

one possibility is a poor performance of small manufacturing firms with less than 50 workers
after the GFC. Although this is out of the scope of our study, more investigation is needed
beyond the Kikatsu data for an assessment of recent economic performance of manufacturing
firms in Japan.

Appendix: Trend of corporate structure of Japanese manufacturing firms
Table A.1 presents the trend of corporate structure of Japanese manufacturing firms,
based on the aggregated data of the Kikatsu. According to the Kikatsu data, the number of
manufacturing firms gradually decreased in the latter half of the 1990s and reached the bottom
around 2003. After that, however, the number of firms slightly increased in the latter half of the
2000s before the GFC and slightly decreased in 2009 and 2010, and then in 2011 and 2012 the
number seems to return to the level before the GFC. The number of establishments also shows
a similar trend. Employment also bottomed out around 2002-03, but what is interesting is that
employment tends to increase after that (even after the GFC), though it dropped in 2009.
Regarding affiliates, the number of domestic affiliates seems to have a decreasing trend, while
the number of foreign affiliates apparently tends to increase; the increase seems to have
accelerated after the GFC. All of these facts suggest that, at least based on the Kikatsu data, the
manufacturing sector experienced a restructuring period after the 1997-98 Asian financial crisis
until 2002-03, but after that, the shrinking of the sector, including employment does not seem
to continue.

==Table A.1==

Table A.2 instead shows the trend of basic information on Japanese affiliates abroad,
using another firm-level statistics, that is, the Kaiji data (Basic Survey on Overseas Business
Activities of Japanese Companies). The Kaiji is also conducted by the Ministry of Economy,
Trade and Industry (METI), Government of Japan. The effective return ratios of this survey are
as low as around 60 percent since the survey is voluntary (i.e., non-compulsory) unlike the
Kikatsu, and thus, strictly speaking, time-series may not be compared. However, this table also
confirms that manufacturing operations abroad by Japanese firms tend to expand in terms of
the number of affiliates, employment, and sales, particularly in East Asia.

20

== Table A.2==
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