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I.  Introduction

The movement towards protectionism in the United States has been accelerated since the 
emergence of the Trump Administration. Academic papers such as Autor, et al (2016) and 
Acemoglu et al. (2016) analyzed the impacts of imports from China on the United States, 
and the journalism placed too much emphasis on their negative impacts. A key message of 
them, however, was the importance of industrial adjustments and the corresponding labor 
mobility. In the advancement of globalizing activities of firms and significant changes in the 
international competitive environment, adjustments of industrial structure and labor move-
ments are critical issues. Particularly for developed countries with foreign direct investment 
(FDI) in developing countries, the possibilities of de-industrialization are serious policy is-
sues. In the period from 1990 to 2011, the number of manufacturing employment steadily 
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declined during the 2000s, while both of the number of total employment and non-manufac-
turing employment tended to increase (Figure 1). These trends may indicate industrial ad-
justments for manufacturing to services and labor movements proceeded relatively rapidly, 
although we cannot strongly conclude this from Figure 1 alone.

In an era with new international division of labor at the production process/task level (in 
other words, the second unbundling by Baldwin (2011)), how have industrial and employ-
ment adjustments proceeded in Japan, which has been one of the major players of produc-
tion networks in East Asia with active FDI in the manufacturing industry? Baldwin (2016) 
stresses that under the second unbundling, the impacts of globalization differ among indi-
viduals/firms, depending on their task, because an international competition is a stage-by-
stage type or even job-by-job type, rather than a sector-by-sector type.1 In general, we can 
elastically retain domestic employment and operations under the international division of la-
bor at the production/task level, not division of labor at the industry level like the past, with-
out an extreme division making between all domestic or everything abroad. Let us consider 
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Data source: Acemoglu, Autor, Dorn, Hanson, and Price (2016).
Note: according to Acemoglue et al. (2016), manufacturing employment was 17 million in 1991, 17.1 million in 
2000, and 11.4 million in 2011.

Figure 1. US manufacturing/non-manufacturing employment between 1991-2011 (employment in 1991=1)
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an example, using Figure 2. The figure illustrates five production processes, starting from 
R&D activities for new products, to production of standard/specific parts and components, 
and to production of final products by assembling them. Each production block is connected 
by service-link costs such as transport costs, telecommunication costs, and coordination 
costs and/or headquarters (HQ) services, and when these production blocks are fragmented 
into several countries, division of labor across borders as international production networks 
is formed. In the case of Japan, even if labor intensive production processes went to East 
Asian developing countries, where an inexpensive labor force is available, Japan can in-
crease the number of tasks/jobs retained at home by intensifying the strength of Japan at the 
task level with complementary operations. For instance, this could be achieved in Japan by 
specializing production of key part and components or specific parts and components that 
require high technology or intensification of HQ services or R&D activities. Moreover, if 
effective utilization of international division of labor contributes to lowering prices of final 
products and, as a result, strengthening the international competition, the expansion of pro-
duction activities can be realized. In general, international division of labor at the production 
process/task level can retain domestic operations including employment more elastically, 

Figure 2. Fragmentation of production: an illustration

Data source: Ando and Kimura (2013a).

                          
1 Baldwin (2016) emphasizes that a shift from the first unbundling with international division of labor at the industry level to 
the second unbundling changed the impacts of globalization as being (i) more individual (as the international competition is a 
stage-by-stage type or even job-by-job type, rather than a sector-by-sector type, the impacts differ among individuals, depend-
ing on their task), (ii) more sudden (as it is relatively easy to relocate some production processes/tasks, sudden changes can 
happen), (iii) less predictable (as how to fragment production processes and locate them is largely influenced by a firm-specific 
assets that each firm has, it is difficult to predict which stages go next and where to go next, and (iv) less controllable (as most 
of the technical advances derive from private, profit-motivated research and development (R&D), it is difficult for the govern-
ment to control technology development, unlike tariff cutting).
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rather than that at the industry level, but whether de-industrialization at home can be avoid-
ed or delayed in practice must be empirically examined.

Figure 3 presents import penetration (IP) ratios, which is one of the indices implying the 
degree of import competition, from the 1970s for Japan. It is apparent that the IP ratios con-
tinue to rise since the 1990s.2 Such an increase in IP ratios may be simply interpreted as a 
strengthened import competition or lowering international competition of the relevant indus-
try. International production networks, however, require both exports and imports among the 
production processes, and thus high IP ratios do not necessarily indicate the weakening in-
ternational competition of a certain industry or a shrinkage of that industry. The relationship 
between the rise of IP ratios in the manufacturing industry and domestic employment must 
be empirically examined.

Based on the concerns mentioned above, this paper focuses on the case of Japanese 
firms in the manufacturing industry and discusses production networks and domestic labor 
adjustments. Specifically, based on the results in a series of studies by Ando and Kimura 
(2012, 2015, and 2017), we investigate the evolving features of globalizing corporate activi-
ties and domestic adjustments in terms of employment using the job creation/job destruction 
(JC/JD) method and the Kolmogorov-Smirnov (KS) test, and the association between IP ra-
tios and domestic employment. One of the important features of these studies is that they at-

Figure 3. IP ratios for manufacturing in Japan (%)

Data: author’s preparation, based on JIP database 2015.

                          
2 IP ratios in real terms are calculated as follows: imports/(outputs+imports-exports).
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tempt to investigate the impacts of expanding globalizing activities of firms by focusing on 
whether or not a firm increases its number of foreign affiliate(s) (affiliates in East Asia) over 
a certain period as an indication of the decision of expanding international production net-
working and by decomposing firms into MNEs increasing the number of foreign affiliates 
(expanding MNEs: MNE1), MNEs not increasing the number (non-expanding MNEs: 
MNE2), and domestic firms with no foreign affiliate (local firms: Local). Another unique 
and noteworthy feature of their analysis is that they apply JC/JD method to changes in do-
mestic employment at three different stages, i.e., the industry level, the firm level, and the 
intra-firm section level, with a distinction among three types of firms. The international 
trade literature has evolved over time in order to respond to the globalization and its distri-
butional 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 in-
dustrial 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 in-
troducing firm heterogeneity and provided a pathway to intra-industry/inter-firm 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. Given these literature and concepts, it is important to consider labor movements 
at three different stages, i.e., the industry level (inter-industry), the firm level (intra-industry 
and inter-firm), and the intra-firm section level (intra-firm).

The paper is organized as follows: the next section reviews the development of produc-
tion networks, mainly in East Asia, and their features. Section 3 discusses how domestic ad-
justments proceeded in Japan, according to the emergence of new international division of 
labor and significant changes in environment of international competition, by focusing on 
the relationship between the extending pattern of globalizing activities and domestic em-
ployment or IP ratios and domestic employment as domestic adjustments to extending glo-
balizing activities of firms. The conclusion is presented in the last section.

II.  Development of production networks and their features

This section reviews development and restructuring patterns of production networks 
mainly in East Asia. Although it is not easy to empirically capture the structure of produc-
tion networks at the aggregate level, one of the approaches based on the data that anyone 
can use is to employ data of trade in parts and components. Figure 4 shows an illustration of 
the example patterns of production networks. The major players in the manufacturing indus-
try are machinery sectors, including general machinery, electric machinery, transport equip-
ment, and precision machinery. While production networks in other sectors such as textile 
and apparel exist, those in machinery sectors are the most significant in terms of a large 
number of parts and components and utilization of two-dimensional fragmentation. Thus, let 
us check changes in machinery shares, particularly of machinery parts and components, in 
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total exports/imports by East Asian economies to see the degree of participation by each 
economy into the production networks. In 1970, the only country with a large share of ma-
chinery exports is Japan, and in addition, most of the machinery trade is of machinery final 
products. By 1980, however, Singapore, Hong Kong, and Korea started to enlarge machin-
ery exports, while Malaysia started to export machinery parts and components (Figure 5). 
By 2010, many East Asian economies have both exports and imports in machinery parts and 
components, which is a typical pattern of production networks. From her study that distin-
guishes vertical intra-industry trade (IIT) from horizontal IIT based on unit price of exports/
imports, Ando (2006) demonstrates that vertical back-and-forth transactions of parts and 
components have been rapidly expanded in East Asia, along with the development of pro-
duction networks.

When we arrange countries, by highest export ratios of machinery parts and compo-
nents, including those in other regions, we notice two significant differences between trends 
for the initial 1990s and 2010. First, many countries in the world expand trade in parts and 
components, resulting in much larger shares of machinery trade. This indicates that the sec-
ond unbundling has proceeded throughout the world. Second, most countries with higher ra-
tios of exports in machinery parts and components are East Asian economies in 2010, while 
those are developed countries at the beginning of the 1990s. In other words, in East Asia, 
trade in machinery parts and components have expanded more rapidly than countries in oth-
er regions, and back-and-forth transactions have been activated. Note that only a few devel-
oping countries, such as Mexico and some countries in Central and Eastern Europe (CEE), 
show high shares of exports in machinery parts and components. For instance, Mexico has 
formed a simple cross border production sharing based on intra-firm transactions between a 
parent firm in the United States and its affiliates in Mexico. However, international produc-
tion networks in East Asia involve many developing countries at different income levels as 
well as various patterns of arm’s length transactions.

Figure 4. Examples of the structure of production networks: an illustration

Data source: Kimura and Ando (2016).

Consumers 

(a) Cross-border production sharing

Taiwan

(b) Production networks in the electric machinery sector (c) Production networks and industrial clustering in the transport equipment sector
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Recently, production networks in East Asia have further developed in terms of extent 
and depth. Within the region, re-structuring patterns of transactions among those countries 
that had already been involved in the production networks has proceeded, along with selec-
tion and concentration accelerated since the Global Financial Crisis (GFC) as a trigger, 
while East Asian late comers (Cambodia, Laos, Myanmar, and Vietnam (CLMV)), particu-
larly Vietnam, have started to be involved in the networks rapidly (Ando (2013)). “Thailand 
plus one” is a typical example, which is a form of supply chains in Thailand where many 
Japanese firms agglomerate with Cambodia, Myanmar, or Laos. In general, transactions at 
the production processes tend to be formed in a region, but recently, a supply of parts and 
components from East Asia has played an important role for production in North America or 
Europe. With both regions, East Asian countries strengthen the link from the production side 
while maintaining the link as important consumption sites for production networks in East 
Asia. Ando and Kimura (2013b, 2014) demonstrate that Mexico/CEE countries expand im-
ports in machinery parts and components from East Asia with new transactions and play a 
role of bridge between production networks in East Asia and those in North America/Eu-

Figure 5. Machinery trade as a share of total exports and imports for each East Asian economy

Data source: Kimura and Ando (2016).
Note: data for 1970 and 1980 are based on the SITC classification and data for 1990 and 2010 are based on the 
HS classification (data for 1990 of the Philippines is of the SITC).
Data for China for 1980 is from 1985, and data for China and Hong Kong for 1990 are from 1992 and 1993, re-
spectively.
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rope, which is particularly apparent in the electric machinery sector.
Let us briefly refer to the robustness of production networks as another feature. We can-

not deny that production networks can become channels to transmit external shocks of de-
mand/supply more significantly, as many more countries/firms are connected within the net-
works. Indeed, we observed negative effects temporally when faced with the Asian Financial 
Crisis (AFC), the GFC, or the Great East Japan Earthquake (EJE). What is important, how-
ever, is that machinery parts and components trade are less likely to be discontinued and are 
likely to recover even if they stop once.3 Production networks have a nature of accelerating 
recovery of the entire economy from shocks, even though it may seem to be paradoxical.

III.     Globalizing activities of Japanese manufacturing firms and domestic em-
ployment

This section focuses on Japanese manufacturing firms and examines domestic adjust-
ments to their globalizing activities. Figure 6 presents the trend of domestic operations in 
terms of the number of firms and employment by Japanese manufacturing firms, based on 
the firm-level statistics from The Basic Survey of Japanese Business Structure and Activities 
(Kikatsu hereafter), which is conducted by the Ministry of Economy, Trade and Industry 
(METI), Government of Japan. Figure 6 shows that while both the number of manufacturing 
firms and their employment decreased in the 1990s, they have slightly increased since 
2002/2003.4

In addition, while the number of manufacturing firms and domestic establishments in 
2012 was the same as the initial levels from the 1990s, with only a slight decline, the num-
ber of affiliates significantly changed. The number of foreign affiliates has steadily in-
creased, most rapidly in the 2000s, while the number of domestic affiliates has decreased. It 
is important to note that the number of affiliates in this figure is calculated as a simple ag-
gregation based on data at the firm level. Thus, the possibility of duplicate counting must be 
considered when multiple firms invest to establish one foreign affiliate; nonetheless, the fig-
ure confirms how aggressively Japanese manufacturing firms have invested abroad, particu-
larly in the 2000s. As Table 1 demonstrates, more than 10 percent of Japanese manufactur-
ing MNEs further expanded foreign operations by increasing the number of foreign affiliates 
(MNE1) for each period since 2000 (14 percent for 2000-2004, 12 percent for 2004-2008, 
and 14 percent for 2008-2012).

Over 90 percent of Japanese MNEs go to East Asia (Table 2). In addition, while more 
than half of the manufacturing firms investing in East Asia are small and medium-sized en-
                          
3 For the robustness of production networks facing crises, see Obashi (2011) for the AFC, Ando and Kimura (2012) and Oku-
bo, Kimura, and Teshima (2014) for the GFC, and Ando and Kimura (2012) and Todo, Nakajima, and Matous (2013) for the 
EJE.
4 The Kikatsu does not cover very small firms because the sample in the survey covers firms with more than 50 workers, capi-
tal of more than 30 million yen, and having establishments in mining, manufacturing, wholesale/retail trade, and restaurants. 
Another data source, the Economic Census, which covers small manufacturing establishments with no fewer than four employ-
ments, presents a declining trend of domestic employment in the manufacturing sector after 2007.
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Figure 6. Corporate structure and domestic opertaions of Japanese manufacturing firms (1991 = 1)

Data: author’s preparation, based on data available from the Kikatsu.
Note: as the number of affiliates in this figure is calculated as a simple aggregation based on the data at the firm 
level, the possibility of duplicate counting must be considered when multiple firms invest to establish one for-
eign affiliate.

Table 1. The number of manufacturing firms by the type and industry

Data source: Ando and Kimura (2017).
Note: data are based on balanced panel data for each period.

Table 2. Composition of manufacturing MNEs in Japan and their affiliates, 2012

Data source: Ando and Kimura (2017).
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terprises (SMEs) with employment of fewer than 300, the majority of manufacturing firms 
investing in North America and Europe are large firms with employment of no fewer than 
300. Japanese FDI in East Asia is mainly in manufacturing sectors, and manufacturing oper-
ations by SMEs are particularly active there.5 This type of investing patterns by SMEs must 
contribute to the industry clustering in manufacturing sectors, by supplying parts and com-
ponents to their own affiliates or affiliates of other firms.

In the rest of this section, as the impacts of production networks on investing countries 
(developed countries) since the 2000s when the production networks have further expanded, 
we discuss the relationship between expanding foreign operations by Japanese manufactur-
ing firms and their domestic adjustments in terms of employment in sub-section III-1 and 
the relationship between import competition and domestic employment in sub-section III-2.

III-1.  Expanding foreign operations and domestic employment

There are two main approaches to investigate whether or not firms investing abroad 
shrink domestic employment, using the micro-data of Japanese firms/establishments.6 One 
approach is to examine the impacts of FDI at the firm level on domestic employment.7 This 
approach is quite meaningful in a sense that it allows us to analyze the causality strictly, but 
at the same time, it prevents us from capturing the whole picture because it requires drop off 
of many samples in the process of the analysis. In most cases, firms that already had FDI are 
dropped from the dataset in order to compare firms with the first FDI and purely domestic 
firms (without FDI). Moreover, the sample size is reduced further when the typical econo-
metric method such as propensity score matching is applied. Another approach is to focus 
on MNEs only and estimate a labor demand function to quantify the effects of foreign oper-
ations on domestic employment.8 This approach has an advantage in a sense that the study 
covers firms already had foreign affiliates, but a disadvantage in a sense that it is not easy to 
consider purely domestic firms.

To complement these studies, Ando and Kimura (2015) apply the job creation (JC)/de-
struction (JD) method to the micro data of Japanese manufacturing firms and attempt to pro-
vide a bird’s eye portrait of the dynamism of globalizing firms, instead of capturing rigorous 
causality. Specifically, the paper regards whether or not a firm increases the number of for-
eign affiliate(s) in a certain period as an indicator for the decision of expanding international 
production networking and decomposes firms into MNEs increasing the number of foreign 
affiliates (expanding MNEs: MNE1), MNEs not increasing the number (non-expanding 

                          
5 The sectoral composition of foreign affiliates of Japanese manufacturing firms shows that more than 70 percent of their affili-
ates in East Asia are manufacturing affiliates, and the corresponding figure reaches over 80 percent when focused on only affil-
iates of Japanese manufacturing SMEs.
6 Some studies examine whether or not domestic operations left in Japan have shifted to more capital-intensive/ human capi-
tal-intensive ones.
7 For instance, Hijzen, Inui, and Todo (2007), Edamura, Hering, Inui, and Poncet (2011), Hayakawa, Matsuura, Motohashi, 
and Obashi (2013), and Tanaka (2012a).
8 See Yamashita and Fukao (2010) and Kiyota and Kambayashi (2014).
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MNEs: MNE2), and domestic firms with no foreign affiliates (local firms: Local). Then, the 
paper analyzes changes in domestic operations (domestic employment, domestic establish-
ment, and domestic affiliates) and trade by three types of Japanese manufacturing firms. Re-
garding domestic employment, we have to interpret the results, considering the nature of 
data, such as the sample threshold based on the firm size and a difficulty in capturing entry 
and exit of firms. As far as this database is concerned, however, the paper provides several 
interesting insights; for instance, domestic employment by Japanese manufacturing firms 
tends to increase slightly since 2002, multinational SMEs expanding foreign operations 
(MNE1/SMEs) are likely to increase domestic employment, and MNE1 tend to increase em-
ployment in the HQ services section (Table A.1). In addition, Ando and Kimura (2017) ex-
tend this study and apply the JC/JD method to changes in domestic employment at three dif-
ferent stages, i.e., the industry level, the firm level, and the intra-firm section level, to 
capture the features of globalizing activities of firms and domestic adjustments of employ-
ment. They demonstrate that reallocation of domestic employment by Japanese manufactur-
ing firms are active not only at the sectoral level but also among firms in the same sector or 
intra-firm sections.

This subsection discusses reallocation of domestic employment by Japanese manufac-
turing firms, based mainly on the results of JC/JD method analysis in Ando and Kimura 
(2017). We, however, also consider other results, such as the Kolmogorov-Smirnov test (KS 
test) for the distributions of net changes in employment (Ando and Kimura, 2015) and anal-
ysis of features of firms expanding operations in East Asia from the perspective of a skill 
shift (or shift of domestic activities/tasks) (Ando and Kimura 2012, 2013). Note that the pe-
riods for analysis are slightly different due to the differences in the available data at the time 
of analysis.

III-1-1.  The JC/JD method
Let us briefly explain the JC/JD method. The relationship between net and gross changes 

is in general as follows:

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

For instance, the rate of gross job creation (JCT) and the rate of gross job destruction 
(JDT) in the period T (from t0 to t) at the firm level are calculated by:

JCT＝Σi（giT＞0）wiTgiT

JDT＝Σi（giT＜0）wiT|giT|,

where giT and wiT are changes in employment and a weight for firm i in period t, respective-
ly, calculated as below:

giT＝
（xit－xit0）
（xit＋xit0）/2
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wiT＝ .xit＋xit0

Σi（xit＋xit0）

Thus, the rate of net/gross changes is the employment-weighted rate of changes.9

Also, the relationship among net and gross changes at three different stages (industry 
level (J). firm level (I), and intra-firm section level (S)) can be expressed as below:10

NetG = JC J
T −JD J

T = JC I
T −JD I

T = JC S
T −JD S

T.

Table 3 summarizes the results of changes in domestic employment at three stages, (a) 
industry level, (b) firm level, and (c) intra-firm section level, for three sample periods (the 
period 2000-2004 (after the 1997-1998 AFC), 2004-2008 (before the GFC), and 2008-2012 
(after the GFC)).11 The Kikatsu provides information on the allocation of workers in in-
tra-firm sections such as HQ services and manufacturing activities, while it does not provide 
data at the establishment level. Three intra-firm sections are defined as follows: headquarters 
services (HQ), manufacturing activities (MFG), and other intra-firm sections (Other). The 

Table 3. Changes in domestic employment by Japanese manufacturing firms at three stages

Data source: Ando and Kimura (2017).
Note: data are based on balanced panel data for each period.

                          
9 See, for instance, Davis, Haltiwanger, and Schuh (1996) and Hijzen, Upward, and Wright (2010) for the analysis using this 
method. The advantage of calculating changes like this is that we can treat positive and negative changes equally as the rates of 
changes fall in the range between -2 and 2.
10 See Ando and Kimura (2017) for the details.
11 In using Kikatsu data, it is difficult to identify explicitly entries and exits of firms. Although Ando and Kimura (2015) at-
tempted to incorporate them with some definitions for entries and exits, there should be problems for too big gross changes. 
Thus, Ando and Kimura (2017) use only balanced panel data without incorporating entries and exits of firms. See Ando and 
Kimura (2015) for the treatment of entries and exits or merger and acquisition (M&A) of firms.
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results not only for all firms but also for SMEs and large firms are presented separately. Fur-
thermore, Table 4 summarizes the corresponding results for three types of firms, that is, 
MNE1, MNE2, and Local, separately. Considering the fact that about 90 percent of MNE1 
(firms increasing the number of foreign affiliates) increase the number of affiliates in East 
Asia, we could regard them as those that expand production networking. Figure 7 illustrates 
some results in Tables 3 and 4. Note that Figure 7 (c) presents the decomposition of JC/JD 
by three intra-firm sections.

These results provide several interesting insights. First, de-industrialization advances in 
the early 2000s, but a shrinkage of the manufacturing industry is not observed afterwards. 
While the net changes are net job destruction for the period from 2000 to 2004, they are net 
job creation from 2004 to 2008 (before the GFC) and from 2008 to 2012 (after the GFC). 
Indeed, these results do not incorporate entries and exits of firms, but as far as we interpret 

Table 4. Changes in domestic employment by Japanese manufacturing firms at three stages for each type of firm

Data source: Ando and Kimura (2017).
Note: data are based on balanced panel data for each period.
The largest figures among 3 types of firms for JC/JD (-)/NetG are highlighted.
See the text for the type of firms (MNE1, MNE2, Local).
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Figure 7. Changes in domestic employment by Japanese manufacturing firms at three levels

Data source: author’s preparation, using the results in Ando and Kimura (2017).
Note: see the text for the type of firms (MNE1, MNE2, Local).
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our results based on the Kikatsu, we can say that manufacturing employment tends to in-
crease after the drastic decline at the beginning of the 2000s.

Second, there exist differences between SMEs and large firms. SMEs actively contribute 
to net job creation (or less net job destruction), compared with large firms, in all periods, 
while the net job destruction is enormously large for large firms in the early 2000s. Smaller 
gross job destruction for SMEs, compared with that for large firms, contributes to net job 
creation (or smaller net job destruction).

Third, regardless of whether large firms or SMEs, MNE1 tend to have larger net change 
rates for employment, compared with other firms (MNE2 or Local). The net changes by 
three types of firms in Table 4 and Figure 7 clearly show that the net changes are the largest 
for MNE1. Moreover, in the case of SMEs, gross JC is the largest and gross JD is the small-
est for MNE1 among three types of firms in all periods. Even in the early 2000s when man-
ufacturing employment significantly declined, MNE1/SMEs enlarged domestic employ-
ment.

Fourth, MNE1 tend to intensify HQ services in all periods, except the case of large firms 
in the early 2000s, which experienced a huge shrinkage of manufacturing industry, and 
MNE1/SMEs also maintain or expand manufacturing activities in addition to HQ services. 
While manufacturing activities significantly shrunk in the early 2000s, MNE1 are likely to 
expand them, regardless of the firm size, since the latter half of the 2000s. Figure 8, which 
shows JC/JD by three intra-firm sections, demonstrates that in the case of MNE1, unlike 
other types of firms, both HQ services and manufacturing sections contribute to net job cre-
ation (or less net job destruction). From 2000 to 2004, MNE1/SMEs almost maintain manu-
facturing activities and intensify HQ services, unlike other types of SMEs, while large firms, 

Figure 8. Changes in employment by intra-firm sections

Data source: author’s preparation, using the results in Ando and Kimura (2017).
Note: see the text for the type of firms (MNE1, MNE2, Local).
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regardless of the type of firms, shrunk domestic manufacturing activities.
Fifth, both gross job creation and gross job destruction at firm and intra-firm section lev-

els are much larger than net changes in all periods, indicating the restructuring dynamism, 
firm heterogeneity, and active adjustments within firms. As Figure 1 shows, manufacturing 
employment in the United States has significantly shrunk, particularly since the 2000s, while 
its non-manufacturing employment has expanded, suggesting that the US economy seems to 
have relatively fast adjustments in intra-industry as well as inter-industry labor replacements 
from manufacturing to non-manufacturing. On the other hand, Japanese manufacturing firms 
seem to be relatively flexible in replacing workers within firms in the same sectors or within 
intra-firm sections of a firm in order to respond to changes in international competitive envi-
ronment and its own globalizing activities.

III-1-2.   The Kolmogorov-Smirnov (KS) test for changes in domestic operations 
and trade

Next, we shed light on distribution functions of net change rates and see the results of 
the KS test that is applied to their net change rates to examine whether MNE1 are different 
from MNE2 or Local. Note that Ando and Kimura (2015) study the following four periods, 
considering the data availability in the timing of analysis and the possible effects of the 
GFC: the period 1998-2002, 2002-2006, 2006-2008, and 2008-2010. Two steps are required 
to investigate whether or not net changes in domestic employment are larger for MNE1 than 
those for MNE2 or Local. Specifically, the first step (two-sided test) is to determine whether 
both cumulative distribution functions (CDFs) are identical or not; we are interesting in re-
jecting the equality of distributions. The second step (one-sided test) is to determine whether 
one CDF dominates the other CDF or not. What we expect is that the null hypothesis in the 
two-sided test can be rejected and, at the same time, the null hypothesis in the one-sided test 
cannot be rejected. The KS test is conducted for SMEs and large firms separately to com-
pare MNE1 with MNE2 and Local, respectively to examine whether net changes of domes-
tic employment are large for MNE1 than those for other types of firms.12

Table 5 presents the results of the KS test for net changes in domestic employment of 
MNE1 and MNE2 or MNE1 and Local. MNE1/SMEs tend to have higher growth rates of 
domestic employment as a whole and employment engaged in HQ services, compared with 
other SMEs, except the last period. Net change rates of employment engaged in manufactur-
ing activities tend to be larger for MNE1/SMEs than other SMEs until the middle of the 
2000s, but it does not stand any more in the latter 2000s. As for large firms, MNE1/large 
firms tend to expand HQ services, compared with other large firms, except the first period. 
Growth rates for MNE1/large firms tend to be higher than those for other large firms during 
the middle of the 2000s. Regarding manufacturing activities, MNE1/large firms have higher 
change rates than other large firms only in the first period. In sum, the results of the KS test 

                          
12 See, for instance, Delgado, Farinas, and Ruano (2002), Arnold and Hussinger (2010), and Tanaka (2012b) for the detailed 
explanation and the application of the KS test to examine stochastic dominance between two groups.

150 ANDO Mitsuyo / Public Policy Review



151

suggest that MNE1, particularly MNE1/SMEs tend to expand domestic employment, and 
both SMEs and large firms are likely to intensify the HQ services.

III-1-3.  Expanding operations in East Asia
As mentioned above, most manufacturing firms increasing the number of foreign affili-

ates increase the number of affiliates in East Asia. Thus, let us discuss the features of firms 
expanding production networking in East Asia (firms expanding operations in East Asia, 
hereafter), based on the results in Ando and Kimura (2012). Note that we call firms that de-
crease the number of affiliates in East Asia as firms shrinking operations in East Asia and 
firms without changing the number of affiliates in East Asia as firms maintaining operations 
in East Asia. Table 6 presents patterns of production networking by Japanese manufacturing 
firms for 2007-2009 under the GFC in the two-year balanced panel data. The table also pres-
ents globalizing patterns for 1998-2002 and 2002-2006 in the two-year balanced panel data 
as normal periods for comparison. Around 10 percent of manufacturing firms in the dataset 

Table 5. KS test for changes in domestic employment

Data source: Ando and Kimura (2015).
Note: data are based on balanced panel data for each period.
The cases are highlighed if the results suggest stochastic dom-
inance (the growth rates are higher for MNE1 than those for 
MNE2 or Local).
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enlarged their activities in East Asia during four years of normal periods, and even six per-
cent expanded in a short period of two years under the GFC. Moreover, regarding SMEs, 
firms expanding operations in East Asia have a higher proportion of firms increasing domes-
tic employment and higher growth rates of employment at the firm level, which contribute 
to net job creation.

Let us check the results of the logit regression analyses and OLS regression analyses to 
quantitatively investigate the relationship econometrically between expansion of production 
networking and domestic adjustments. Table 7 shows features of firms expanding operations 
in East Asia, compared to other types of firms. These variables include: whether or not a 
firm increases domestic employment or not (1 if a firm increases and 0 otherwise), changes 
in domestic employment (growth rates), and changes in trade with East Asia (gap in ratios 
of exports to/imports from East Asia in total sales/total purchases). The table also presents 
the results of corresponding analysis for changes in the relative and absolute size of HQ and 
manufacturing activities over time. Specifically, the absolute indicator is whether or not a 
firm increases the number of employees engaged in HQ services/manufacturing activities (1 
if a firm increases and 0 otherwise). The relative indicator for this is changes (gap) in the ra-
tio of employment engaged in each activity in total employment. Logit estimation analysis 
was conducted for binary variables for total employment or employment engaged in in-
tra-firm sections, while OLS estimation analysis was conducted for a growth rate of domes-
tic employment or a change in exports to/imports from East Asia as a share of total sales/
purchases. All estimations include the following control variables, firm size, capital-labor 

Table 6. Changes in domestic employment by type of firm

Data source: Ando and Kimura (2012).
Note: data are based on balanced panel data for each period.
Figures for the number of firms show ratios in total number of firms.
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ratio, foreign sales, R&D expenditure, and advertisement expenditure, foreign capital ratio, 
industry dummies, but Table 7 omits their results and shows only the coefficients of vari-
ables with our concern.

The results suggest that manufacturing firms expanding operations in East Asia are more 
likely to increase their domestic employment and to intensify transactions with East Asia in 
terms of both export and imports.13 Their annual growth rates of domestic employment, 
which can be calculated from the estimates, are likely to be higher than those for other man-
ufacturing firms by as much as one to two percent. This implies that firms expanding opera-
tions in East Asia partially offset job destruction and contribute to job creation in some cas-
es. Also, firms expanding operations in East Asia tend to relatively intensify transactions 
with East Asia through both exports and imports, which is particularly true for the case of 
machinery firms. It indicates further expansion of production fragmentation by Japanese 
manufacturing firms, particularly machinery firms, and complementary relationship between 
trade and FDI.

Table 7. Production networking in East Asia by Japanese manufacturing firms and changes in their domestic employment and trade

Data source: Ando and Kimura (2012).
Note: ***indicates that the results are statistically significant at the 1 percent level, **at the 5 percent 
level, and *at the 10 percent level.
Data are based on balanced panel data for each period.
This table excepts only the coefficients for variables of three types of firms.
Regressions are as follows:
(1) dependent variable: 1 if a firm increases in the number of domestic employments and 0 otherwise
(2) dependent variable: growth rate of the number of domestic employment
(3) dependent variable: 1 if a firm increases in the number of domestic employment engaged in HQ 
services and 0 otherwise
(4) dependent variable: a change in the ratio of employment engaged in HQ services in total employ-
ment
(5) dependent variable: a change in the ratio of expoprts to East Asia in total sales
(6) dependent variable: a change in the ratio of imports from East Asia in total purchases

                          
13 See Ando and Kimura (2012) for the corresponding analysis of domestic establishments or affiliates and for the results only 
for firms in machinery industries.
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However, there also exists a weakening tendency of strengthening manufacturing activi-
ties and a possible sign of industrial structure adjustments over times, while HQ functions 
are intensified. Regarding HQ services, firms expanding operations in East Asia tend to have 
a higher probability of increasing employment in all periods and also to relatively expand 
this section under the GFC. Therefore, firms expanding operations in East Asia are more 
likely to intensify HQ services, and such a tendency is becoming strong. On the other hand, 
regarding manufacturing activities, the coefficients for changes in the absolute size are posi-
tive and statistically significant for two normal periods, but they are insignificant for the 
GFC period. In addition, the coefficients for changes in the relative size are negative and 
statistically significant for the second normal period and the GFC period. Considering the 
facts that manufacturing activities tend to shrink on the relative term, while firms expanding 
operations in East Asia intensify manufacturing activities, and that firms shrinking opera-
tions in East Asia have negative coefficients for changes in manufacturing activities in the 
absolute size, the strength Japan could have and the kinds of functions it could maintain sig-
nificantly affect the size of manufacturing activities at home.

III-2.  Import competition and domestic employment

Let us look at Japan in Figure 5. In 1970, most machinery trade was exports of final 
products, and the shares of machinery parts and components trade are quite small for both 
exports and imports. Although export ratios of machinery parts and components became 
large in 1990, export shares of machinery final products were still high. Since the 2000s, 
however, machinery parts and components occupy half of machinery trade for both exports 
and imports, and the import ratio of parts and components double from 1970. The timing of 
this kind of change coincides with the rapid formation of production networks with quick 
expansion of vertical back-and-forth transactions in East Asia.

As discussed in the introduction, manufacturing IP ratios in Japan have tended to rise 
rapidly since the 1990s (Figure 3). The rise is particularly significant in some manufacturing 
sectors (Table 8). High IP ratios do not necessarily indicate the shrinkage of domestic activi-
ties due to weakening international competition because production-networking firms tend 
to increase both exports and imports through production processes. Thus, we discuss domes-
tic adjustments to import competition, using the results by Ando and Kimura (2017), which 
analyze the relationship between import competition and domestic employment at the firm 
level by using IP ratios at the industry level, with a distinction of the types of firms (MNE1, 
MNE2, and Local) for the periods 2000-2004, 2004-2008, and 2008-2012.14

Table 9 presents the results. IP ratios are either the initial level or the change (gap) in IP 
ratios for each period. The table also shows the results for IP variables with a distinction 
among three types of firms. The results provide several interesting findings. In general, the 

                          
14 See Tomiura (2004) for the relationship between import competition and employment during and after the recent bubble pe-
riod in Japan. Tomiura (2009) provides analysis on import competition based on IP ratios and employment in Japan.
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Table 8. By-sector IP ratios for manufacturing in Japan (%)

Data: author’s preparation, based on JIP database 2015.

Table 9. Domestic adjustments to import penetration

Data source: Ando and Kimura (2017).
Note: figures in italic are t statistics.
Note: data are based on balanced panel data for each period.
See the text for the type of firms (MNE1, MNE2, Local).
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levels of IP ratios tend to be negatively correlated with changes in domestic employment for 
all periods, but such a trend has weakened overtime. Moreover, although changes in IP ra-
tios are negatively associated with changes in domestic employment with statistical signifi-
cance in the period 2000-2004, the coefficient becomes insignificant in the period 2004-
2008 and turns to be positive with statistical significance in the period 2008-2012. If high IP 
ratios simply indicate high import competition, an increase in imports would affect domestic 
industries and reduce domestic employment. However, this is not the case. Rather, the re-
sults suggest that although imports increase along with further development of production 
networks, globalizing corporate activities contribute to the expansion of domestic employ-
ment by effectively utilizing the networks.

Regarding the results of IP variables decomposed by the type of firms, coefficients for 
interaction terms with Local and MNE2 are negative and statistically significant except for 
the case of gap during the period 2008-2012. On the other hand, all coefficients for interac-
tion terms with MNE1 are positive (some are statistically significant and others are not). 
This indicates that an increase in imports does not necessarily mean decreased international 
competition and the shrinkage of domestic activities in the environment of the existence of 
international production networks and their accelerating globalizing activities within the 
networks based on international fragmentation. Although we observe negative effects of im-
port competition on domestic employment in the initial 2000s, such a trend is weakened, 
and the expansion of globalizing corporate activities within international production net-
works rather contributes to the expansion of complementary activities at home and in do-
mestic employment.

IV.  Concluding remarks

This paper discussed how industrial and employment adjustments have proceeded at 
home in an era with new international division of labor at the production process/task level, 
while Japan has been one of the major players of production networks in East Asia with ac-
tive FDI in the manufacturing industry. The major findings are as follows: (i) de-industrial-
ization advances in the early 2000s, but shrinkage of manufacturing industry is not observed 
afterwards, (ii) while the net job destruction is enormously large for large firms in the early 
2000s, SMEs have much larger net changes than large firms do in all periods, and smaller 
gross job destruction for SMEs, compared with large firms, contributes more to net job cre-
ation (or smaller net job destruction), (iii) MNE1 tends to have larger net change rates for 
employment, compared with other types of firms (MNE2 or Local), and such a tendency is 
particularly true for MNE1/SME, (iv) MNE1 tends to intensify HQ services, and also 
MNE1/SME almost maintain manufacturing activities or expand in addition to HQ services, 
unlike other types of SMEs, (v) both gross job creation and gross job destruction at firm and 
intra-firm section levels are much larger than net changes in all periods, indicating the re-
structuring dynamism, firm heterogeneity, and active adjustments within firms, and suggest-
ing that Japanese manufacturing firms, unlike the case of the US economy, seem to be rela-
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tively flexible in replacing workers among firms in the same sectors or among intra-firm 
sections in order to respond to changes in the international competitive environment and its 
own globalizing activities, and (vi) globalizing activities of Japanese manufacturing firms 
contribute to expanded complementary activities at home, even though we cannot complete-
ly ignore negative effects of import competition on domestic employment.

Considering the results above, we can say that in the case of Japanese manufacturing 
firms, international division of labor at the production process/task level has retained do-
mestic employment and operations more elastically than international division of labor at 
the industry level. Both exports and imports increase along with the development of interna-
tional production networks, but their effective utilization contributes to the activation of do-
mestic employment. Even in the manufacturing industry where FDI is active, domestic em-
ployment can remain or be expanded due to relatively flexible labor movements not only 
among firms in the same sector but also among intra-firm sections, including intensification 
of HQ services. It must be possible to realize both globalizing activities of firms and expan-
sion of domestic employment, but whether and what Japan can retain with some strengths 
significantly influences the size of manufacturing activities at home in the future.

As already mentioned, the Kikatsu does not cover very small firms because the survey 
has a size-based cutoff that excludes firms with fewer than 50 workers. Research using other 
databases such as the Economic Census that covers small manufacturing establishments 
with no fewer than four employments or establishment-level statistics, may have different 
results. We expect that we can have a deeper discussion on this important topic with further 
research from different points of views or angles.
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Figure A.1. Number of manufacturing establishments and employments (based on Economic Census): 2002=1

Data source: 2012 Economic Census (Overview of the results) (available from Statistics Bureau’s website
http://www.stat.go.jp/data/e-census/2012/pdf/gaiyos.pdf)
Note: Targeted establishments in this figure are those with no less than 4 employees.
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