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Abstract
The paper investigates the features of production networks of Japanese
manufacturing firms and their domestic operations and export/import activities in
normal periods and during the Global Financial Crisis (GFC). Our previous
empirical studies have shown that firms that expand their operations in East Asia
are more likely to expand domestic operations, particularly domestic employment,
than firms that do not in normal periods. This study further verifies that such
tendency stands during the GFC. Moreover, this paper expands the scope of our
series of studies by introducing labor productivity as one of the performance
variables and also analyzing changes in the relative and absolute size of
headquarters and manufacturing activities over time in order to seek a possible
sign of de-industrialization.
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1. Introduction
Foreign direst investment (FDI) in lower-income countries by multinational
enterprises (MNEs) raises concerns about de-industrialization of investing countries.
A popular argument claims that domestic employment and operations may shrink due to
the relocation of economic activities that takes advantage of a large wage gap between
developed and developing countries.

However, whether FDI makes domestic

operations larger or smaller depends on the nature of international division of labor, to
be verified as rigorous empirical studies.

As Ando and Kimura (2012a, 2012b)

demonstrates, Japanese manufacturing firms that expand their operations in East Asia,
compared with those that do not, tend to relatively expand domestic operations
including domestic employment. As the fragmentation theory suggests, 1 once a firm
successfully

establishes

efficient

division

of

labor

between

domestic

headquarters/establishments and foreign affiliates in terms of production processes and
tasks, the firm may substantially gain competitiveness, its production activities as a
whole may grow, and thus domestic operations themselves can also expands. 2
This is, however, the episode of normal periods.

There is no guarantee that

the same hopeful story would work with a serious economic crisis such as the Global
Financial Crisis (GFC). 3
1

Different from normal periods with largely stable economy, a

For theoretical framework for production sharing, see the fragmentation theory; Jones
and Kierzkowski (1990) and Arndt and Kierzkowski (2001).
2
The related literature includes Becker, Ekholm, Jackle, and Muendler (2005),
Blomstrom, Fors, and Lipsey (1997), Federico and Minerva (2008), and Yamashita and
Fukao (2010). See Ando and Kimura (2012b) for the literature of related studies.
3
Japanese firms are one of major players of the networks, and sales by Japanese
manufacturing firms in East Asia indeed dropped (Table A.1). Tables A.1 to A.3 in the
Appendix are based on METI database “Survey of Overseas Business Activities of
Japanese Companies”. Although this database has an advantage in that foreign affiliates
include both “affiliates abroad” with no less than 10 percent ownership by Japanese
parent firms and “affiliates of affiliates abroad” with no less than 50 percent ownership
by “affiliates abroad,” except those in finance, insurance, or real estate. On the other
hand, the effective return ratios are as low as around 60 percent since the survey is
voluntary (i.e., non-compulsory) unlike the other METI database used in the remaining
sections, and thus, strictly speaking, time-series values of total sales and purchases may
not be compared. However, if total sales and by-destination shares of sales by
Japanese manufacturing affiliates in East Asia for 2009 are compared with those for
2007, the values certainly dropped at the GFC, and shares of sales to North America and
Europe also declined as expected. Tables A.2 and A.3 show by-destination sales ratios,
by-origin purchases ratios, and intra-firm transaction ratios for Japanese manufacturing

deep and prolonged crisis may trigger a firm’s substantial restructuring in the
international division of labor and accelerate de-industrialization of developed countries.
Ando and Kimura (2012c) employ the HS 9-digit-level export data of Japan and
examine whether the GFC generates permanent changes in the Japanese export
patterns. 4

Although the value of Japanese exports in terms of the US dollars

substantially dropped from October 2008 to January 2009, a steady recovery followed,
and the value of exports came back to the original level in a year or so (Figure 1).
There seems to exist, however, a permanent change in extensive margins of Japanese
exports; the number of product-country pairs for exports to all countries in the world
significantly dropped in the GFC, with a bottom in January 2009 (Figure 2). 5

The

number for exports to East Asian countries only also shows a significant drop of the
number though the decline is less serious than the case of exports to all countries in the
world.
== Figure 1 ==
==Figure 2 ==
This paper is based on our previous works and examines the implication of
production networking of Japanese manufacturing firms on domestic operations both in
normal periods and under the GFC.

First, the paper attempts to examine whether the

strong results in normal periods, i.e., manufacturing firms that expand their operation in
East Asia relatively enhance their domestic operations, particularly domestic
employment, stand even in a crisis period such as the GFC.

The GFC was indeed a

massive shock to the Japanese and Asian economies, and the external economic
environment became substantially worse.

Whether production networking firms still

present better performance than other firms is an empirical question.

We employ

firms from 1992 to 2001; unfortunately, the information on intra-firm transactions are
not available after this.
4
Other studies on the GFC using international trade data include Haddad and Shepherd
(2011), Haddad, et al. (2010), and Ito (2011).
5
The number of exported product-country pairs is expressed as an index based on the
number in January 2007; the number of exported product-country pairs for all products
exported to the world is 66,119.
2

comprehensive firm-level panel data and investigate changes in domestic operations in
employment, establishments and affiliates at home, and international trade of firms that
expand operations in East Asia compared with firms not expanding operations in East
Asia. 6

Normal periods, 1998-2002 and 2002-2006 are used as references in order to

extract special features of the GFC period of 2007-2009.
Second, the paper attempts to further investigate the patterns of possible shift
of domestic activities in terms of domestic employment; not only domestic employment
as a whole but also relative and absolute size of HQ services and manufacturing
activities in terms of employment and employment engaged in the sector of
manufacturing activities.

Third, as one of domestic performance indices, labor

productivity measured as value added divided by labor, is also examined.
The rest of this paper is organized as follows: section 2 provides data
description of micro data employed in our paper and descriptively examines patterns of
production networking by Japanese firms and their domestic operations.

Then, section

3 quantitatively investigates those patterns, employing logit and ordinary least squares
(OLS) regression analyses, and section 4 concludes.

2. Japanese investment in East Asia at the firm level: overview

6

Most of the previous studies use data only for MNEs, but there are some studies using
data of non-MNEs. For instance, Hijzen, Inui, and Todo (2007) investigate the causal
effect of becoming a multinational or establishing the first foreign affiliate during the
sample period between 1995 and 2002, on home performance, by adopting propensity
score matching techniques in combination with a difference-in-difference estimator.
They find that Japanese outward FDI tends to strengthen the economic activities in
terms of output and employment, but not productivity. Although this is probably one
of the purest approaches to pick up causality from FDI to domestic operations, we do
not apply such an analytical strategy for our benchmark case because the number of
firms with the first FDI occupies just a minor portion of firms that conduct FDI (see
Table 2 below). Our previous works (Ando and Kimura (2012b)) instead compare
firms that conduct the first FDI with firms that remain domestic and also to compare
MNEs that expand operations with MNEs that do not. A possible direction to make
econometrics more rigorous would be to further control firm-specific time-invariant
characteristics with time-lagged variables or to apply some technique such as propensity
score matching to these two comparisons. This paper in the current version, however,
basically applies the same approach as our previous studies and concentrates on a
comparison between normal periods and a crisis period.
3

2.1 Data description
The analysis in sections 2 and 3 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 Business Structure and Activity.

This database provides detailed

information on (parent) firms located in Japan as well as the number, industry, and
regional location of their foreign affiliates with no less than 20 percent Japanese
ownership.

Note that the location of foreign affiliates is not identified on the country

basis; the questionnaires from the 1997F/Y Basic Survey include only East Asia, North
America, and Europe as regional categories. 7
The samples in the survey cover firms with more than 50 workers, capital of
more than 30 million yen, and establishments in mining, manufacturing,
wholesale/retail trade, and restaurants. Our study employs this survey for the latest
available years from the 1999F/Y Basic Survey (data for 1998F/Y) to the 2010F/Y Basic
Survey (data for 2009F/Y).
2.2 Characteristics of Japanese firms investing in East Asia
This subsection investigates patterns of production networking by Japanese
firms, with a particular emphasis on firms investing in East Asia. Table 1 presents the
number of 1) all sized firms and 2) small and medium enterprises (SMEs) with affiliates
in East Asia/North America/Europe and the number of affiliates in East Asia/North
America/Europe by the industry of parent firms and by the industry of affiliates. 8

In

2007, 4,562 out of 29,080 firms located in Japan (in the data set) have affiliates abroad.
Among them, 4,078 firms have affiliates in East Asia. That is, almost 90 percent of the
Japanese firms going abroad have at least one affiliate in East Asia.
== Table 1 ==
Japanese manufacturing parent firms, particularly machinery parent firms, are
active investors in East Asia; 70 percent of the Japanese firms with affiliates in East
7

“East Asia” includes all Asian countries east of Pakistan. Note that Japanese FDI to
South Asia is mostly small in our sample period.
8
SMEs are here defined as firms with regular workers of less than 300.
4

Asia are in the manufacturing sector and almost half of them are in machinery industries.
Moreover, Japanese manufacturing affiliates, regardless of the industries of their parent
firms, account for 59 percent of the total Japanese affiliates in the region, while 36
percent for North America and 34 percent for Europe.
A parent firm often conducts various types of operations at the same time and
establishes foreign affiliates in order to conduct a subset of those activities. 9

Japanese

manufacturing parent firms have 72 percent of their total affiliates in East Asia in the
manufacturing sector.

The corresponding portion is even higher for manufacturing

SMEs; 83 percent of their affiliates in East Asia are manufacturing.

Such investment

patterns by SMEs reflect a typical strategy for firms involved in manufacturing
activities, aimed at supplying intermediate goods for other firms and/or for their own
affiliates and forming a critical mass of industrial clusters in the manufacturing sector.
In contrast, the share of non-manufacturing affiliates in all affiliates in North
America/Europe of Japanese manufacturing firms is high; more than half of their
affiliates are non-manufacturing affiliates.

It indicates that Japanese manufacturing

investment in North America or Europe aims at selling their products or producing
goods to be sold there, rather than being involved in dense vertical production chains as
is the case in East Asia.
Table 2 in turn 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 presents globalizing patterns for 1998-2002 and 2002-2006 in the
two-year balanced panel data as a comparison.

Although the expansion of globalizing

activities at the firm level may be measured in various ways, this paper regards an
increase in the number of affiliates in East Asia as the indication of globalizing activities.
As Ando and Kimura (2012a, 2012b) addresses, most Japanese firms expanding
operations abroad enlarge their activities in East Asia particularly in the manufacturing
sector.

Therefore, the paper places a focus on their expanding activities in East Asia.
== Table 2 ==

9

The industrial classification is based on the largest activities in terms of the value of
sales.
5

Interestingly, even under the GFC, six percent of manufacturing firms in the
sample expand their operations in East Asia, which is much higher than the
corresponding portion for firms in all industries.

Although the portion is lower under

the GFC than that in the normal periods (nine percent or 13 percent), and the portion of
firms simply keeping operations in East Asia, 14 percent, is higher than that in the
nominal periods, these figures suggest that manufacturing firms are still active in
investment in East Asia during such a shorter period of two years at the crisis.
Moreover, most SMEs that expand operations in East Asia under the crisis are
manufacturing SMEs, though the portion of firms expanding operations is lower than
the one for all sized manufacturing firms.

Their active FDI certainly contributes to the

development of vertical production chains in the region.
Tables 3 to 5 represent changes in domestic operations by the type of firms. 10
In the period 1998-2002 (one of normal periods in our analysis), 65 percent of the firms
in the two-year-balanced panel dataset simply maintain or reduce domestic employment,
and aggregate employment in the domestic market drops, mainly in the manufacturing
sector (Table 3).

Even in the manufacturing sector, however, the share of firms

increasing domestic employment is relatively high for firms expanding operations in
East Asia (34 percent), particularly those starting operations in East Asia (37 percent),
compared with those retreating operations or remaining intact in East Asia (25 percent)
and those without entry in the region (32 percent).

The corresponding figures in the

period 2002-2006 demonstrate more vividly features of globalizing firms; the portion of
firms increasing domestic employment is 63 percent for those with expansion in East
Asia, in contrast with 50 percent to 54 percent for firms in other categories.

Moreover,

the corresponding figures in the period under the crisis present common features as
well: the portion of firms increasing domestic employment is 52 percent for those with
expansion in East Asia, in contrast with around 40 percent for firms in other categories
(Table 4).

Furthermore, regardless of whether normal periods or crisis period, both of

the shares of firms increasing employment engaged in HQ services and manufacturing
activities are larger for manufacturing firms expanding operations in East Asia (Table 5).
10

Most of firms categorized in the type of firm “no entry in East Asia” are purely
domestic firms (Table 2). Although there are some firms that have at least one affiliate
abroad other than in East Asia, most Japanese MNEs have at least one affiliate in East
Asia.
6

This may indicate that globalizing manufacturing firms intensify both HQ services and
manufacturing activities in terms of the absolute size of employment.
== Table 3 ==
== Table 4==
== Table 5==
The average growth rates of domestic employment at the firm level for
manufacturing firms is also higher for those expanding operations in East Asia as a
whole (12.6 percent in the period 2002-2006), particularly for those starting operations
in East Asia (16.1 percent), compared with those without entry in East Asia (5.2
percent), those with shrinkage (1.4 percent), and those intact (4.5 percent).

As a result,

an aggregate change in domestic employment is positive even for manufacturing firms
in the period 2002-2006, while it is negative in the period 1998-2002.

Even at the

crisis, the average growth rates are positive only for firms expanding operations (2.8
percent), though the aggregate change is negative.
Moreover, the share of firms increasing domestic employment is much higher
for SMEs expanding operations in East Asia than that for those not expanding activities
in East Asia; for manufacturing SMEs, the ratios in the period 1998-2002 are 45 percent
for those expanding operations in East Asia (67 percent in the period 2002-2006) while
33 percent for those with no entry (51 percent), 32 percent for those shrinking (54
percent), and 30 percent for those remaining (58 percent).

Furthermore, manufacturing

SMEs expanding operations in East Asia have much higher average growth rates of
domestic employment and indeed contribute to net domestic job creation at the
aggregate level. Again, common features can be observed even under the crisis for
manufacturing SMEs expanding operations in East Asia, particularly for those starting
operations in East Asia.
Besides, firms expanding operations in East Asia increase in the number of
domestic establishments and domestic affiliates, rather than diminishing domestic
operations; firms expanding operations in East Asia have much higher shares than those
not expanding operations in terms of the portion of firms increasing the number of
7

domestic establishments in periods 2002-2006 and 2007-2009 as well as the portion of
firms increasing the number of domestic affiliates in all three periods.

All of the

above-mentioned features indicate that intensified activities of Japanese firms through
FDI in East Asia might be complements of domestic operations, rather than substitutes,
and reduce direct negative impacts on employment, establishments, and affiliates at
home, particularly in more recent period.
As Table A.4 shows, firms with operations in East Asia in the analytical
periods are relatively large at size of the firm, capital-intensive, R&D-intensive, and HQ
services-intensive and have large foreign sales ratio and labor productivity, compared
with those without operations in the region.

However, among those with operations,

figures for these variables are not necessarily the largest for those expanding operations
in East Asia.

Firms expanding operations in East Asia seem to have larger R&D

activities and higher labor productivity than those having operations in East Asia
without expansion.

3. International production networking and domestic operations at the firm level
While the last section observes robust correlation between expanding
corporate activities abroad and domestic operations, this section rather formally
analyzes the relationship with econometric.

Given the fact that most Japanese firms

expanding operations abroad activate their operations in East Asia, this section
investigates how these firms with expanding activities in East Asia reorganize domestic
operations and export/import activities compared with other types of firms, employing
logit/OLS regression analyses. As the types of firms for a comparison, firms simply
keeping operations in East Asia and firms shrinking operations in East Asia are
distinguished from firms not having operations in East Asia and are separately
examined.
3.1 Empirical method and data
A typical relationship between conducting FDI and making adjustments in
domestic operations can be illustrated as Figure 3.

What we would like to detect is the

causal relationship of the “decision of international production networking” with
“adjustments of domestic operations.” However, the former is not directly observable.
8

Therefore, we use “the establishment of a foreign affiliate” as an instrumental variable
for “the decision of international production networking.”

There is a time lag between

“the decision of international production networking” and “the establishment of a
foreign affiliate”; it typically takes a few years.

Also, “adjustments of domestics

operations” take time, at least over a few years or more.

Therefore, Ando and Kimura

(2012b) conduct four-year one-shot cross-section regressions for 1998-2002 and
2002-2006.

For the GFC, due to the data availability at this moment, we can have just

two-year changes: changes from 2007 (basically April 2007 to March 2008), which is
the year just before the GFC occurs, to 2009 (April 2009 to March 2010) as the one at
the crisis.

This is probably too short to see the whole consequences, and thus we

would like to expand the duration when the data are available. 11
== Figure 3 ==
The basic equations for our logit/OLS estimation analyses are as follows:

Ytt0 = α + β1α X α tt 0 + β2 St 0 + β3KLt 0 + β4 EX t0 + β5 RDt 0 + β6 ADt0 + β7 FCt 0 + ε

(1),

Ytt0 = α + β1α X α tt0 + β1b X b tt0 + β1c X c tt0 + β2 St 0 + β3KLt0 + β4 EX t0 + β5 RDt0 + β6 ADt0 + β7 FCt0 + ε (1)’,
where Yt0t expresses a change in domestic operations or a change in export/import
activities with East Asia from base year t 0 to the targeted year t .

As for benchmark

indices of domestic operations, 0/1 binary variables are used for a change in domestic
employment, in the number of domestic establishments, and in the number of domestic
affiliates; Ytt0 is one if a firm does increases domestic employment/the number of
domestic establishments/the number of affiliates and is zero otherwise.

Another

t

variable for a change in domestic employment, Yt0 , a growth rate of domestic
employment, is also used.

As for export/import activities with East Asia, a change in

11

In one interpretation, “the decision of international production networking” may
influence both “the establishment of a foreign affiliate” and “adjustments of domestic
operations.” If so, we may have an endogeneity problem. Possible extension in
econometrics would be to address this issue by using a two-stage least square method
with regressing “the establishment of a foreign affiliate” at the first stage or employing
GMM.
9

the ratio of exports to/imports from East Asia in total sales/purchases is applied; Ytt0 is
a difference obtained by subtracting the ratio for the base year from the ratio for the
targeted year.

X a tt0 is an instrument for a firm’s production-networking decision and a binary
variable for expanding corporate activities in East Asia; X a tt0 is one if a firm increases in
the number of affiliates in East Asia from the base year to the targeted year and is zero
otherwise.

Similarly to

X a tt0 ,

X b tt0 and

X c tt0 are instruments for a firm’s

production-networking decision and binary variables for simply keeping corporate
activities and shrinking corporate activities in East Asia, respectively.

Regarding

domestic operations, if a firm increases in domestic employment/ the number of
domestic establishments/the number of domestic affiliates with their globalizing
activities, or their activities in East Asia are complements of domestic operations, the
coefficient for X a tt0 is going to be positive.

In the case of transactions with East Asia,

if a firm expanding operations in East Asia relatively intensifies transactions with that
region, the coefficient for X a tt0 is expected to be positive.

In particular, if FDI and

exports are complements rather than substitutes, the coefficient is expected to be
positive.

The coefficients for X b tt0 and X c tt0 are expected to smaller than the

coefficient for X a tt0 if activities in East Asia are complements of domestic operations,
and/or the international production networking firms are likely to adjust/expand
domestic operations more successfully.
Other independent variables are included as conventional control variables for
the base year: the size of firm in terms of the number of regular workers in Japan
(natural log) ( St0 ), the capital-labor ratio in terms of tangible assets per regular workers
(natural log) ( KLt0 ), the foreign sales ratio (in total sales) ( EX t 0 ), an in-house R&D
expenditure ratio (in total sales) ( RDt 0 ), the advertisement expenditure ratio (in total
sales) ( ADt 0 ), and the foreign capital ratio ( FCt 0 ); these are all for domestic (parent)
firms. 12

Note that to control industry characteristics, industry dummies are also

included as identified. 13
12

The foreign capital ratio of a firm is denoted from zero to 1000: 10 times percentage
of the ratio of foreign capital to total capital of a firm.
13
The GFC primarily started from the drops of demand in the US and Europe. Thus,
to see their effects, the paper included dummies for exports to North America and
Europe examined their effects for the analysis of the GFC. However, their coefficients
were insignificant, and the results of other major variables did not change. The paper,
10

As discussed in section 2, the reorganization of domestic operations may be
different according to the size of the firm.
control such differences if at all.

The variable of firm size is included to

Capital-labor ratio, foreign sales, R&D expenditure,

and advertisement expenditure are variables representing firm specific intangible assets.
As a firm expanding operations abroad would have superior technology (or more
capital-intensive technology), the coefficient for tangible assets per worker is expected
to be positive.

A firm’s relatively large foreign sales would indicate that the firm is

exposed to the global market and internationally competitive and may be significantly
involved in production sharing activities.

Therefore, the coefficient for the variable of

foreign sales is expected to be positive, particularly for relatively strengthened
export/import activities with East Asia.

The expenditure to R&D and advertisement

activities would imply a firm’s intangible assets and technological competitiveness, and
thus, the coefficient for these variables is expected to be positive.

A variable for

foreign capital is included to examine whether any significant difference exists between
purely domestic firms and firms with (higher) foreign capital in Japan.
For each of dependent variables mentioned above, logit estimation analysis is
conducted when they are binary variables measuring changes in domestic operations,
while OLS estimation analysis is conducted when they are a growth rate of domestic
employment or a change in exports to/imports from East Asia as a share of total
sales/purchases.

To see whether there are significant features for machinery firms that

are the major players in the production networks in East Asia, we also conduct same
analysis for machinery firms in addition to manufacturing firms as a whole.
In addition to the above analyses, we also investigate other performance
indices of domestic operations; domestic employment engaged in sectors of HQ
services and manufacturing activities and labor productivity. Although Ando and
Kimura (2012a and 2012b) already demonstrate that international production
networking firms tend to expand domestic employment, they do not reveal how they
reorganize/change domestic operations in terms of employment; for instance, whether
HQ services are intensified instead of shrinking domestic manufacturing activities or
not and whether domestic manufacturing activities are also expanded or not.

thus, does not show the results of the analysis including dummies for exports to North
America and Europe at the GFC.
11

Therefore, this paper attempts to investigate a change in the sector of HQ services
(manufacturing activities) in terms of the relative and absolute size of employment in
the corresponding sector, using equations (1) and (1)’. 14

As for the absolute size of

employment, 0/1 binary variables are used for a change in employment engaged in the
sector of HQ services/the manufacturing activities sector; Ytt0 is one if a firm increases
employment in these sectors and is zero otherwise.

As for the relative size of the HQ

services sector, a change in the ratio of employment engaged in the HQ services sector
in total domestic employment is applied; Ytt0 is a difference obtained by subtracting the
ratio for the base year from the ratio for the targeted year.
Labor productivity is calculated as the value added per worker.

The

value-added is obtained as the sum of the operating profit [sales minus (cost of sales and
operating costs)], rent, wage, depreciation, and paid tax, basically following previous
studies such as Ito and Lechevalier (2009) and Morikawa (2010).

To obtain real labor

productivity, we employ industry-level GDP deflators available from the National
Accounts (Economic and Social Research Institute, Cabinet Office), again following
Morikawa (2010) 15.

The equation for the analysis of labor productivity is as follows:

Yt = α + β0Yt 0 + β1α X α tt 0 + β1b X b tt 0 + β1c X c tt 0 + β2 St 0 + β3KLt 0 + β4 EX t 0 + β5 RDt 0 + β6 ADt 0 + β7 FCt 0 + ε (2),
where Yt and Yt0 express real labor productivity in the targeted year t and base year

t 0 . Other independent variables are the same in equations (1) or (1)’. The coefficients
for X i tt0 (i=a, b, c) are expected to be positive if the firm improves labor productivity
when it expands/simply keeps/shrinks operations in East Asia, and are negative if the
firm worsen labor productivity.

3.2

Empirical results
Tables 6 to 7 report results of logit regression analyses and OLS regression

analyses under the GFC in the period 2007-2009 in terms of domestic employment,
14

The sector of HQ services is composed of investigation/planning department, an
information processing section, the R&D division, an international-operations section,
other sections (general affairs, accounting, personnel affairs, etc.) in the dataset.
15
See Table A.4 for the average of real labor productivity by the type of firms.
12

establishments, affiliates, and trade, based on the equations (1) and (1)’ for
manufacturing firms and machinery firms.

Similarly, Tables 8 to 9 present

corresponding results, based on the equation (1)’ in the period (a) 1998-2002 and (b)
2002-2006 for manufacturing firms and machinery firms. 16

As Tables 3 and 4 suggest,

to control the size of firm must be crucial for our analysis, particularly of domestic
employment.

For manufacturing firms in normal periods, the coefficient for the size of

firm is negative and statistically significant in equations for domestic employment while
it is positive and mostly statistically significant in equations for domestic establishments
and domestic affiliates.

It indicates that Japanese manufacturing firms with larger

employment size at home are more likely to diminish domestic operations in terms of
domestic employment, though they tend to expand domestic operations in terms of
domestic establishments and domestic affiliates.

Under the crisis, on the other hand,

Japanese manufacturing firms with larger employment size at home are more likely to
increase domestic employment.

In other words, Japanese manufacturing SMEs are

more likely to be exposed to the negative effects of the crisis in terms of employment,
unlike to the case of normal periods.
== Table 6 ==
== Table 7 ==
== Table 8 ==
== Table 9 ==
The coefficient for capita-labor ratio is statistically significant with a positive
value in the analysis in most cases.

In addition, the coefficient tends to be larger for

machinery firms than for manufacturing firms in many cases.

These results suggest

that Japanese manufacturing firms with capital-intensive technology, particularly
machinery firms with capital-intensive technology, tend to expand domestic operations.

16

See Tables A.5 and A.6 in the Appendix for the results based on equation (1) in the
period 1998-2002 and 2002-2006.
13

Machinery firm are active investors in East Asia as well as one of important players in
developing international production/distribution networks in the region.
Moreover, the coefficient for in-house R&D ratio is positive with statistical
significance mostly for domestic employment, regardless of whether the binary variable
or the growth rate, and export activities with East Asia in some cases, in normal periods.
It implies that R&D intensive manufacturing firms are more likely to expand domestic
operations in terms of employment at home, probably because they succeed in
reorganize competitive activities and strengthen their competitiveness.

Under the

crisis, however, no statistically significant results for in-house R&D activities are
obtained in all cases except export activities that are relatively intensified with East Asia.
It suggests that R&D intensive manufacturing firms tend to be able to strengthen their
competitiveness in normal periods, sometimes with strengthening export activities with
East Asia, and even at the crisis, those R&D intensive manufacturing relatively intensify
export activities with East Asia though they do not necessarily expand domestic
operations.
Furthermore, the coefficient for advertisement expenditure is positive with
statistical significance for domestic establishment and domestic affiliates in most cases
for manufacturing firms, regardless of whether in normal periods or at the crisis.

It

suggests that manufacturing firms with intangible assets and technological
competitiveness are more likely to expand domestic operations in terms of domestic
affiliates and domestic establishments.
Given the size of firm and other controls, our results provide several
interesting insights.

First, most importantly, the expansion of operations in East Asia is

positively associated with an increase in domestic employment and their growth rates
with statistical significance for manufacturing firms. The coefficient is much larger for
those expanding operations than other types of firms, and such a tendency is stronger
for machinery firms than manufacturing firms as a whole.

These suggest that

manufacturing firms expanding operations in East Asia, particularly machinery firms,
are likely to increase their domestic employment, compared with those not, according to
the further development of production networks.

Moreover, their growth rates of

domestic employment for manufacturing firms expanding operations are likely to be
higher than those for other manufacturing firms by as much as 4.5 percent to 6.7 percent
during the four years in normal periods and around 4 percent during the two years at the
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crisis.
Second, there is a positive and statistically significant relationship between
the expansion of manufacturing operations in East Asia and an increase in the number
of domestic establishments and the number of domestic affiliates for most equations,
regardless of whether in the normal period or under the crisis.

These suggest that

manufacturing firms, particularly machinery firms, tend to expand domestic corporate
operations in terms of the number of domestic establishments and domestic affiliates
when they expand operations in the region.
Third, Japanese manufacturing firms with shrinking operations in East Asia
tend to decrease domestic employment, while they tend to increase in the number of
domestic affiliates under the GFC, unlike the cases in normal periods; both coefficients
for domestic employment and domestic affiliates are insignificant for firms with
shrinking operations in East Asia in normal periods.

These results may reflect the fact

that the GFC partially worked as a trigger of reshuffling geographical distribution of
activities by Japanese firms.
Fourth, both export and import activities with East Asia are relatively
intensified by production networking firms in the region, and such a tendency is likely
to be stronger for machinery firms than manufacturing firms as a whole.

The

relationship between the expansion of manufacturing operations in East Asia and the
relative intensification of transactions with East Asia is positively associated with
statistical significance, particularly for machinery firms.

Moreover, even when the

coefficients are positive and statistically significant for firms simply keeping operations
and/or shrinking operations in East Asia, they are smaller than the coefficients for firms
expanding operations in the region.

It suggests that these types of firms tend to

intensify transactions with East Asia compared with firms not having operations in the
region, but their tendency is weaker than the one for firms expanding operations in East
Asia.

All of these results indicate that firms expanding operations in East Asia

intensify their transactions with East Asia even under the crises compared to other
manufacturing firms, which is particularly true in the case of machinery firms.
Fifth, firms expanding operations in East Asia are likely to intensify HQ
services, and such a trend is strengthening, while they are likely to intensify
manufacturing activities in normal periods, but such a trend is weakening and
manufacturing activities are relatively shrinking.
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The expansion of operations in East

Asia is associated with the intensifying HQ services in terms of absolute size, regardless
of whether under the crisis or not, and is associated with the relative expansion of HQ
services under the crisis.

In other words, production-networking firms tend to

strengthen its HQ services, and such a trend is becoming stronger.

On the other hand,

the expansion of operations in East Asia is statistically significant and positively
correlated with the expansion of manufacturing activities in the absolute term in both
normal periods, but is no longer statistically significant under the crisis.

Moreover, the

expansion of operations in East Asia is negatively correlated with the relative expansion
of manufacturing activities in the latter normal period and under the crisis.

These

indicate that production-networking firms tend to strengthen its manufacturing activities,
but such a trend is weakening and manufacturing activities are relatively shrinking.
Furthermore, the shrinking operations in East Asia are negatively correlated with the
intensifying manufacturing activities in the absolute term.

All of these findings may

suggest the tendency toward de-industrialization.
== Table 10 ==
Sixth, firms expanding operations in East Asia do not necessarily worsen
labor probability, while firms shrinking operations in East Asia tend to deteriorate labor
probability, under the crisis (Table 11).
== Table 11 ==
In sum, although the total domestic employment in manufacturing sectors
declines at the aggregate level from the end of the 1990s to the beginning of the 2000s,
production-networking manufacturing activities, particularly by machinery firms, tend
to partially offset job destruction and sometimes even contribute to net job creation in
the domestic market at the firm level. Moreover, under the economic crisis, such a
tendency is revealed more strongly.

A rise in domestic employment by Japanese

manufacturing firms expanding operations in East Asia would partially reflect a need to
expand domestic production of key parts and components to be exported to East Asia, to
strengthen R&D activities for new products, or to intensify a specialization in HQ
services at home, as a result of active and effective fragmentation of production and
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specialization.

The fragmentation with successful cost reduction would allow firms to

expand employment engaged in production or services of these production blocks (PBs)
though it may indeed decrease in employment at home in other PBs, which results in an
expansion of employment at home in total.

Of course, there is another possible

explanation for a relative rise in domestic employment by production-networking
manufacturing firms that they succeed in differentiating products to be produced in the
domestic market from those to be produced in East Asia.

4. Conclusion
Our study has investigated patterns of production networking by Japanese
manufacturing firms and their adjustments of domestic operations under the GFC by
using comprehensive firm-level panel data including both firms with and without
operations abroad, and normal periods are used as references in order to extract special
features of the GFC period.

In addition to changes in domestic (parent) employment,

domestic establishments, and domestic affiliates, changes in transactions with East Asia
are also examined. Moreover, changes in sectors of HQ services and manufacturing
activities in terms of employment as well as labor productivity are additionally
investigated in order to seek a possible sign of de-industrialization.
Our logit/OLS estimation analyses demonstrate that given the size of firm and
other controls, production-networking manufacturing firms with expanding operations
in East Asia are likely to increase their domestic employment and rather tend to increase
in the number, compared with other types of manufacturing firms even under the GFC.
The paper also finds that those production-networking manufacturing firms are more
likely to increase the number of domestic affiliates and establishments in addition to
domestic employment.

Such a tendency is more vividly observed in the latter normal

period and under the crisis, while Japanese manufacturing firms shrinking operations in
East Asia tend to decrease domestic employment with an increase in the number of
domestic affiliates under the crisis.

This may partially reflect the fact that the GFC

partially worked as a trigger of reshuffling geographical distribution of activities by
Japanese firms. Moreover, production-networking manufacturing firms, particularly
R&D intensive manufacturing firms tend to intensify export/import activities with the
17

region, regardless of whether normal periods or crisis period.

Furthermore, in terms of

employment, production-networking manufacturing firms are likely to intensify HQ
services, and such a trend is strengthening, while they are likely to intensify
manufacturing activities in normal periods, but such a trend is weakening and
manufacturing activities are relatively shrinking.

At the individual firm level, the

fragmentation of production by Japanese manufacturing firms seems to generate
additional jobs and operations at home by effectively utilizing the mechanics of
production process-wise division of labor in East Asia.

At the same time, however,

there exist an intensification of domestic operations to those are complementary to PBs
abroad, with the tendency toward de-industrialization.
Our dataset does not unfortunately allow us to fully analyze the impacts of the
GFC yet.

With data of additional years, we may investigate be able to follow

reshuffling geographical distribution as well as impacts of the crisis.
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