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1. Introduction

Due to the growing presence of developing countaesvorld’s workshop, it is
believed that developed countries turn out to sieei in non-production activities. For
example, Baldwin (2006) states thaast Asia is one of the wonders of the world. Like
some gigantic, impossibly complex and wonderfufigient factory, the region churns
out millions of different products with world-beadi price-quality ratios. It does this by
sourcing billions of different parts and componefitsn plants spread across a dozen
nations. East Asian corporations set up “Factoryid@sand they are running it now.
Such expansion of production activities in develgptountries has forced domestic
plants to be shut down in developed countries, wimduces anxiety over a hollowing
out of domestic industry. In particular, around tixear 2000, accompanied with
acceleration of Japanese foreign direct investm@idds) to China, the fear reached a
peak in Japan. Meanwhile, major activities in depet countries gradually shift to
marketing and research and development (R&D) dietévi

In the academic context, such a common percepsicupported by the vertical
FDI (VFDI) theory. FDIs are classified into two 8% on the basis of their purposes:
horizontal FDI (HFDI) and VFDI. While the HFDI aimegt avoiding broadly-defined
trade costs by setting up production facilitieshivitmarkets overseas rather than by
exporting from the home country, the VFDI is a aogie strategy to exploit low-cost
productive factors abundant in the host countrye MFDI firms are theoretically
specified as relocating the activities in which thest country has comparative
advantage to developing countries and domestisplgcializing in those in which the
home country has comparative advantage. Since @@elcountries are often modeled
as knowledge-abundant compared to developing desnthe VFDI firms are supposed
to specialize in non-production activities or aade knowledge-intensive production
activities at home.

In the empirical literature, changes in the firnhéeor and performance at home
before and after investing abroad have been exgplivoen the perspective of the firm’s
production, factor inputs, and productivity. Firsieveral studies examine whether
multinational enterprises (MNES) specialize in greduction of particular products in
which the home country has comparative advantagke as a result, increase their
production at home through investing abroad. Ttasscof studies includes Hijzen et al.
(2007) for Japanese multinationals, Navaretti anastélani (2004) for Italian
multinationals, and Navaretti et al. (2006) for rhgle and Italian multinationals.
Navaretti et al. (2006) explicitly distinguishestiween HFDI and VFDI and find that
MNESs increase their domestic production only thitowgpnducting the VFDI. The
second class of studies explores the changes skilhéntensity, i.e., the ratio of skilled
labor to unskilled labor, of the firm’s domesticoduction. Most of studies including
Castellani et al. (2008) for Italian multinationaad Hijzen et al. (2006) for French
multinationals find an insignificant impact of VFDh the skill-intensity, unlike what
we argued above. The third class of studies focaseso-called “learning effect” and
examines whether investment abroad raises prodycav home. Examples include
Hijzen et al. (2007) for Japanese multinationalay®etti and Castellani (2004) and
Navaretti et al. (2006) for Italian multinationakss for French multinationals, Hijzen et
al. (2006) and Navaretti et al. (2006) obtain digtiaally significant result of the
improved productivity through conducting HFDI bwtrthrough conducting VFDI.

The aim of this paper is to empirically investigéte impacts of outward FDI on



the firm behavior and performance at home in twaoetisions. One dimension is the
FDI type: HFDI and VFDI. As illustrated in the negection, since the impacts of
investment abroad are different between HFDI andNR is important to examine
such impacts according to the FDI type. Also, theacts of investment abroad differ
between types of the firms’ home activities, whialte the other dimension: the
production activity and the non-production activi§ince we examine the impacts on
employment in those two activities separately, paper is particularly related to the
above second class of the literature: whether bariom raises the skill-intensity of its
domestic production through investing abroad. Caegbavith the previous studies, this
paper investigates the difference in the impactowfvard FDI between the firm’s
production and non-production activities at homerencomprehensively. To be more
precise, we further look into the different impaa#f outward FDI on not only
employment but also wages and productivity betwetye production and
non-production activities. These examinations emablto know a more detailed picture
of intra-firm changes in behavior and performanbeough globalizing production
bases.

We presume that non-production activities such asketing and R&D activities,
in which knowledge-abundant developed countriespadicly expected to gradually
specialize, require high-skilled labor. As for npreduction activities in manufacturing
plants, however, most of them would not requirehshigh-skilled labor. Thus, instead
of defining all the activities conducted by whitenkers as the non-production activity,
it appears to be appropriate to distinguish nompcton activities in
non-manufacturing establishments from those in fauring plants. In this paper, all
the activities in manufacturing plants and all #gnas non-manufacturing establishments
are classified as the production activity and tbe-production activity, respectively. To
this end, we construct our dataset by combiningkimds of data on Japanese business
activities: ready-made firm-level data and the oen®f manufactures, which is
aggregated on a firm basis. The differences betwstwo types of firm-level data are
regarded as the part that is accounted for by drepmoduction activity. Using such
dataset, we explore the consequences of outwardnRbé two dimensions. In addition,
as in the earlier studies, the causality issueneffirm’s decision to invest abroad and
the firm’'s performance is addressed by employirgpensity score matching method.

The rest of this paper is organized as follows: miext section provides the
theoretical framework for empirical analysis. Sewti3 specifies the empirical
methodology employed in this paper and introduagst@o-dimensional approach by
exploiting the two types of firm-level data. The m@nctal results are presented in
Section 4, and the last section concludes.

2. Theoretical Framework

This section discusses the entire picture of thearhof investment abroad on the
firm behavior and performance by using a simplet dosiction. We specify a
representative investing firm’s cost function atrteoas follows:

C=cp+cn, Where cp=awx+f and cy=bh

The firm consists of two types of establishmentsodpction plant(s) and
non-production establishment(g)epresents a volume of output that the firm produce
cp andcy denote costs for production and non-productionvidies, respectively. The



cost for the production activity consists of vatelbost &wX and fixed costff. The
latter includes cost for setting up production lfies. w denotes a composite of per-unit
labor expenses. In the production activity, twoetypf labor forces are devoted; skilled
labor and unskilled labor. Assuming a simple Coldh+§las production function, for
example, we will obtain (a constant term is omitted= w<"wy"*, wherews andwy are
wages of skilled and unskilled labors, respectivélys > wy). o and a are a
Cobb-Douglas parameter and a technology paraniédtercosts for the non-production
activity include management cost, marketing casd, R&D cost.b is labor requirement
and h is unit-labor costs for the non-production ac§ivitThe cost function can be
rewritten as:

C=awx+bh+f.

In what follows, we consider two types of FDHFDI and VFDI. In the case of
the HFDI, a firm makes a decision on whether tokeiaits products to the destination
country by exporting them from the home countrypgrsetting up production facilities
within the host country and selling them locally€ly choose an option with a higher
total profit, which is the sum of gross profitsifitdhe home and host county markets. A
firm can avoid the setup cost of production faieititby exporting its products from the
home country, while the firm can save shipment &ysproducing and selling locally
through investing abroad, i.e., HFDI. Therefordirm conducts HFDI if the fixed cost
is low enough with respect to the shipment cost.

The HFDI has the following impacts on the firm beba at home. The volume
of output in the home plank)(unambiguously decreases because the firm will gte
production of the goods designed for the destinatiountry after conducting HFDI.
Since the product/product bundle that the firm nfaciures at home does not change,
the other parameters in the cost function for tre@pction activity, particularlyv, do
not change basically. However, if the investingnfican enjoy knowledge/technology
spillover from the overseas plant as pointed outhin literature, e.g., Navaretti et al.
(2006), its technology might improve, which leadsat decrease ia. The impacts on
the labor requirement for the non-production attiyp) also appear to be ambiguobs.
rises with increasing need of supervision, cooftitimaand control over the remotely
located activities, but might decreases as maredimd R&D activities for the goods
designed for the host country are also relocatatiéacountry. The latter point has not
been pointed out in the literature, but must beiatdrom the marketing point of view
that the closer the firm is located to a market, itirore precisely and the less costly the
firm could know the consumer’s preference.

The impacts of the HFDI can be summarized as fdldwirst, the change in the
number of non-production labors is ambiguous wttikg of production labors is likely
to decrease. Second, although wages of productidnnan-production labors do not
change basically, the increasing need of coordinatiay require non-production labor
to be more highly-educated, which results in tise m wages of non-production labors.
Third, the cost efficiency measured by the ave@gts for both the production activity
(cp/x = aw + f/X) and the overall activitiesC(x = aw + (f + bh)/x) is likely to be
deteriorated due to the decrease in output. Howef/ghe spillover effect works
strongly or the domestic demand for non-productabor decreases substantially, the
cost efficiency for both the production activitydathe overall activities might hardly

! Including fixed cost also in the non-productiotivity does not affect the following discussion.



change. On the whole, the impacts of the HFDI oa thvesting firm's home
performance are ambiguous or weak.

In the case of the VFDI, the investing firm relasaproduction activities abroad
completely or partly. In this paper, the VFDI isnsalered as outward FDI through
which the firm relocates unskilled-labor-intensipeoduction activities to developing
countries with abundant low-cost labor. The firmécision on whether to relocate them
depends on the joint profit from production actestat home and abroad with respect
to the profit from the integrated production inlitfaat home. The integrated production
at home enables a firm to save costs for superyigioordination and control over
different activities in different locations. If agion of production activities is relocated
abroad by conducting VFDI, the investing firm ingucost for the shipment of
semi-finished products between the home and hasitdes as well as various costs to
connect remotely located production activities/psses. A firm conducts VFDI if the
costs required to manage cross-border producti@mirgh are low enough and the
difference in wages of production workers betwdenhome and host countries is large
enough to take advantage of the benefits of speatain.

The impacts of the VFDI on the firm behavior at loare presumed to be as
follows. If the firm specializes in the skilled-labintensive production activity at home
by conducting VFDI, wages of workers in the produttactivity (v) would rise due to
the changes in composition of skilled and unskilkgabr. Furthermore, the production
labor inputs, i.e., the sum of skilled and unskilleroduction workers, might not be
largely decreased if the firm can enjoy the expagdiutput by taking advantage of the
benefits of cross-border production sharing. In tieantime, as the firm needs more
non-production labor to manage cross-border preglucharing, non-production labor
requirement i) would increase. The non-production labor may &lsaequired to be
more highly-educated, which results in the risenvisges of non-production labor. It
should be noted, however, as the product/productileuthat the firm manufactures at
home changes through conducting VFDI, the domestitput &) before and after
investing abroad is hardly comparable. The evaduadif the cost efficiency is therefore
gualitatively difficult in the case of the VFDI.

These predictions on the sign of the effects ofvand FDI on the firm behavior
at home are tabulated in Table 1. We can pointnoamy elements with conflicting
effects on each performance variable, and the itngfasutward FDI appears to be not
straightforward. It is therefore necessary to erogily examine the impact of outward
FDI, which is left to the next section.

=== Tablel ===

3. Empirical Issues
This section begins by specifying the basic emairrnethodology employed in
this paper and explain the details of our two-digiemal approach.

3.1. Basic Methodology

In the literature of the impact of investment alokaan the firm behavior and
performance at home, the selection bias has beatedmut as a sensitive issue. If the
firm’s decision to invest abroad, i.e., to becomdtmational, and the firm performance



are jointly determined, differences in the firmfpemance due to investment abroad are
hardly distinguishable from those depending on rothi#erent characteristics between
MNEs and non-MNEs. For instance, since investmbrnbad requires firms to incur a
substantial amount of fixed cost, only the prodeefirms can become multinational by
investing abroad (selection effect). Therefore,impte comparison of the ex-post
productivity of the investing firms with that of nenvesting domestic firms is not
appropriate. To control for such possible selectiims, this paper adopts matching
techniques, specifically, the propensity score matg method of Rosenbaum and
Rubin (1983

Our empirical procedures are as follows. The gdbahis paper is to evaluate the
causal effect of outward FDI on the firm performafotitcome indicatorsyi().® Let
FDI;L{0, 1} be a dummy variable which takes the valueoog if firm i invested
abroad for the first time in yeaor zero otherwise. Note that the firms that hac#ted
abroad prior to year are excluded from our sample so as to focus eixelyson the
impact of becoming multinational. The average effe€ outward FDI on the
performance of the firms that have actually inveésibroad, i.e., the average treatment
effect on the treated (ATT), is defined as:

ATT =E (% -yt |FDly = 1) = E ¢ | FDIy = 1) - E §°; | FDI;; = 1),
wherey'; andy®; are the performance of firimin yeart for the cases with and without
investing abroad, respectively. As is well knowrg @annot observe the last term, i.e.,
the performance that firms would have on average®anced if they had not invested
abroad. We can obtain a consistent estimator oAThe by replacing the last term by
the observable performance of non-investing firmes, E §% | FDI; = 0), only if the
term in curly brackets in the following equatioregual to zero.

ATT = E (% | FDIi = 1) - E ¢% | FDI;; = 0)

+ {E (% | FDIiy = 0) - E ¢% | FDI; = 1)}.

Otherwise, the estimates suffer from so-called $arsglection bias.

The solution advocated in Rosenbaum and Rubin (1B8® find a vector of
observable variableX affecting both the performance indicatprand the treatment
variableFDI such that:

{y*,y°}OFDI | X, 0<P(FDI =1 X) <1,

where [ represents mathematical independence, &(BEDI=1]X) denotes the
predicted probability conditional oK, i.e., propensity score, of investing abroad. In
other words,X is assumed to capture all the inherent differenceperformance
between the treated group, i.e., the investing djrand the control group, i.e., the
non-investing domestic firms. This assumption idleda conditional independence
assumption (CIA). By using such a veckrif firms have the same propensity score of
investing abroad, the difference in performancethafse firms purely represent the
impact of outward FDI.

> The economic application of matching estimator baen growing in recent years in various
fields: the evaluation of policy intervention orbta market (Heckman et al., 1998; Blundell and
Costa Dias, 2002), the effects of export or FDI aumporate performance (De Loecker, 2007;
Navaretti and Castellani, 2004), and the effectemfironmental regulation on the birth ratio of
plants at the county level (List et al., 2003). Tepensity score matching method becomes one of
the most useful methods for analyzing impacts ofwaant, along with the traditional instrument
variable method.

® The term “outcome” here means the firm's ex-p@sfqrmance after investing abroad.



We first estimate the propensity score of investibgoad for both investing firm

and non-investing domestic firmn yeart as follows:
Pn=P(FDIn=1Xn), h=i, j.*
Then, for investing firm in yeart with propensity scor®;;, non-investing firnj in year
t with propensity scor®; is selected as an appropriate counterfactual ath
|Pit — Pjtl = min {Pit - Pkt}1 wherekD{I| FDIy = 0}
In this paper, we perform one-to-one nearest neghbatching method without
replacement, imposing a common support by droppbsgrvations of the treated group
whose propensity score is higher than the maximumower than the minimum
propensity score of the control group.
Next, we assess the impact of outward FDI by exsmgirthe difference in

performance between the treated and control grauEsATT estimator is given by:

A prr Z%Zm [yult - y?t]’

wherel is a set of investing firms within a common suppemd n is the number of
those firms. Note that, as we employ the one-tofmaest neighbor matching method
without replacement, investing firm is matched exclusively with the nearest
non-investing firmj in terms of propensity score. If the factors the¢ not accounted
for by X affect the firm’s decision to invest abroad aslaslthe firm performance, the
above ATT estimator loses its consistency. To abrior the remaining selection bias
due to unobservable factors such as firm charatiesiand common macro effects,
instead of the ATT estimator, we employ differemealifference (DID) estimator along
the line of Heckman et al. (1997). The DID estimatompares changes in performance
of firm i one year before and years after investing abroad with those of the
corresponding firm as follows:

1
pp = EZiDI [(yil,t+s - yil,t—l) - (y?,t+s - Y?,t—1)] .

The DID estimator can be obtained @y estimating the following equation using
OLS:

(yh,t+s - yh,t—l) =d+ad,, +¢&,,,
whered,; is a dummy variable which takes the value of drferm h invested abroad,
l.e., h=i, in yeart or zero otherwise, i.eh=j. The OLS regression is conducted for each
of the years from the year of investing abrogdtq three years after the investment
(t+3).

The validity of the estimation of propensity scamed the matching based on the
estimated propensity score is also statisticalbgere If the investing firm is matched
with the non-investing firm which has the nearesipgnsity score in an appropriate
way, the distribution oK must be almost the same for the treated and dagrivaps.
This condition is known as the balancing property:

FDI O X | P(FDI =1| X),
which means that, for a given propensity score,itlresting and non-investing firms
should be on average identical. To check whetreb#lancing property is satisfied, we
test the equality of means for all variabkdetween the investing and non-investing
firms.

* How to estimate the propensity score of investibgpad is explained in the following subsection.



3.2. Two-dimensional Approach

The impacts of outward FDI on the firm behavior apdrformance are
investigated in two dimensions. One dimension & tiype of FDI: HFDI and VFDI.
Following Hijzen et al. (2006), FDIs are classifisithply according to the destination
country; the FDIs in developed countries are regas HFDI and those in developing
countries as VFDI. The other dimension is the firm's domestic aciégtof interest:
production and non-production activities. As argue&ection 2, the impact of outward
FDI differs not only by the FDI type but also beemethe firm’s production and
non-production activities. We presume that non-pobidn activities such as marketing
and R&D activities require high skills. Most of nrpnoduction workers in
manufacturing plants, however, would engage invdigs that do not necessarily
require such high skills. Therefore, in this papsge classify all the activities in
manufacturing plants and all those in non-manufaaju establishments as the
production activity and the non-production actiyvityespectively. Such a way of
classification would enable us to capture the nmuhpction activity as what we
generally imagine.

To examine impacts of outward FDI at the productamtivity level and the
non-production activity level separately, two kinafdirm-level data are exploited. One
is ready-made firm-level data, the main data soofcehich is the firm-level survey,
“Basic Survey of Japanese Business Structure amiglittes” (METI, 1994- ; hereafter
BSJBSA). The purpose of the BSIBSA is to statibyicaapture the overall picture of
Japanese corporate firms in terms of the divertibo and globalization of corporate
activities and corporate strategies on R&D and rsthéThis firm-level data are used in
constructing variables at the overall activity lev&éhe other firm-level data are
constructed by aggregating the manufacturing glrgt census data, “Census of
Manufactures” (METI, 1909- ), on a firm badidData on establishments located within
Japan, e.g., location, the number of employeesyéihge of tangible assets, and the
value of shipments, are available at the plantllevthis censu§. The latter aggregated
firm-level data are useful in constructing variabdg the production activity level. The
differences between the overall activity data ahd production activity data are
regarded as the part that is accounted for by dimepmoduction activity, and are used in
calculating performance indicators at the non-potida activity level. Consequently,
we have three kinds of firm-level data in hand: dierall activity data, the production
activity data, and the non-production activity daba addition, “Basic Survey of
Overseas Business Activities” (METI, 1995- ; heteaBSOBA) is used so as to link
the information on outward FDI to the above firmdedata. Data on Japanese overseas
affiliates, e.g., location, the year of establishineghe number of employees, industry
classification, are available in the BSOBA.

s Developed countries here include European cospti@nada, and the United States; the other
countries are regarded as developing countries.

® All the firms with more than 50 employees and withpital of more than 30 million yen are
included in the survey.

’ For the details of the data construction, see asset al. (2008).

8 Plants with less than 30 employees are excluded fhe sample in this paper, because they do not
provide the information on capital, which is indéggible for estimating the productivity measure,
TFP.



In the matching analysis, we estimate the propgrssibre of conducting HFDI
and VFDI for all the firms in our sample form theay 1993 to the year 2004 by running
a multinomial logit regression. As explanatory wahies in the logit regression, the
firm’s characteristicsX), which affect the firm performanceg)(as well as the firm’s
decision on whether to invest abro&dD(), are required to be included. Specifically, we
include the number of employees, the capital-latairo, the proportion of R&D
expenditure in total sales, the export dummy végiahich takes the value of one if a
firm engages in exporting, profit per sales, pranity, and the firm’s age. While the
productivity is calculated at the firm’s productiactivity level, other explanatory
variables are obtained at the firm’s overall atpvevel. All these explanatory variables
are in logarithmic forms except for the export duynamd are lagged one year using
data during 1992-2003 so as to avoid to some extensimultaneity issue between the
firm’s decision to invest abroad and the firm's w@weristics. Industry and year
dummies are also included in the regression.

The outcome indicators to be examined are the numb
production/non-production labors, wages of produghon-production labors,
productivity of the overall/production activity. A$or the productivity measure,
following Caves et al. (1982, 1983) and Good e{¥83), the TFP index is calculated
both at the overall activity level and the prodactactivity level:

TFR, = ('”Qn -W)-ZL% (Sm +S—JtX|n Xig +W)

+ Zts:1(|n Qs —In Qs—t)_ztszlzjzlé(sis + S;s-l)('n X =In Xis-l) ;
whereQy, Sji, andXj: denote the gross output, the cost share of fagport j, and factor
inputj of firm i in yeart, respectively. Variables with an upper bar denloéeindustrial
averages, which are calculated as geometric meamsdostries for respective years.
The first two terms on the right hand side of theation denote the cross-sectional TFP
index based on the Thiel=Tornqvist specificatioithwespect to the industrial average.
Since this cross-sectional TFP index is not conigaracross years, the growth rate of
the industrial average TFP is also incorporatethenequation as the third and fourth
terms? To obtain the TFP index at the production actiiéyel by aggregating the
plant-level data on a firm basis, the TFP growtie i@ the firm level is calculated as
sales-weighted average of the TFP growth rateegpldmt level.

Lastly, it should be noted that we restrictr @ample only to firms with the
positive number of non-production labors. As arguadove, the number of
non-production labors is calculated by subtractthg number of labors in the
production activity data from that in the overattigity data. Conceptually, if a firm has
only manufacturing plants, i.e., a firm does notehany non-production establishment
such as those only with marketing function, the bera of labors reported in the two
data sources are exactly the same. But, becaugwithary purpose of this paper is to
compare the impact of outward FDI between prodactind non-production activities,
we need to focus on the firms with non-productiostablishments as well as
manufacturing plants. The same modification applies data on wages of
non-production labors, which are calculated byding the total payment for them by
their number. We drop the firms for which the tgpalyment for labor reported in the

® For the details of the calculation of the TFP ind=e Matsuura et al. (2008).



production activity data exceed that reported endferall activity data.

4. Empirical Results

This section presents empirical results of the matcanalysis, in particular, tests
for changes in the firm behavior and performancireeand after investing abroad.
Before that, the simple sample means of our peidoge/outcome indicators are to be
compared between investing firms and non-invedmgestic firms.

4.1. Simple Comparison

Table 2 provides an overview of the firms in oumgée. The number of firms
investing abroad for the first time through HFDI\GFDI in each year is listed in the
table. There are few HFDI firms during the sampéeiqd, 1993-2004, and Japanese
firms seem to have hesitated to invest abroadniifitst time since the latter half of the
1990s. There are two possible reasons for suchadl smmber though some may be
skeptical about the findings. The one reason i$ thast of Japanese multinationals
conducted their first outward FDIs in the lattelf e the 1980s, just after the Plaza
accord. The other is that our dataset linked WwithBSJBSA, in which small enterprises
are not surveyed (see footnote 5), does not cdviirealapanese firms.

=== Table2 ===

Table 3 reports the simple sample means of sonferpence/outcome indicators
from the perspective of the firm's employment, wagend cost efficiency/productivity.
The means are listed by the firm’s investment stata., domestic, HFDI, or VFDI, and
by the home activities, i.e., the overall activigyel, the production activity level, or the
non-production activity level. As argued above,sttkiind of comparison cannot
distinguish selection effects or learning effects1f the overall changes. Nonetheless, it
might be still invaluable to examine cross-sectiahffierences in the firm performance
according to their investment status and home iiesv

=== Table3 ===

First, the employment figures are surely larger favesting firms than
non-investing domestic firms in both production andn-production activities. In
particular, the volume of employment at the nondpiction activity level for the VFDI
firms is outstanding, compared with that for notyothe domestic firms but also the
HFEDI firms. This may indicate that the VFDI is aro of the investment that requires a
lot of non-production workers. Another interestifigding is that the number of
production labors exceeds that of non-productitsords only for the HFDI firms. It can
be pointed out that two types of FDIs have difféerimatures in terms of the type of
intensively-used labor.

Second, the wage figures are also higher for thesitng firms. As is consistent
with the usual expectation, in any investment statwn-production labors receive the
higher wages than production labors on average.padng among the investment
states, we can find that wages of both productimh on-production labors are much
higher in the HFDI firms than in not only domesfilens but also the VFDI firms. In
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particular, wages of non-production labors in tHeDHfirms are outstanding. Although
we interpreted above that the HFDI is a productabor-intensive investment and does
require less non-production labor compared withMR®I, non-production labor in the
HFDI firms may be highly-educated and high-skillaadd, as a result, deserve better
salaries. What may be not consistent with our egben is that wages of
non-production labors are lower in the VFDI firnteah in domestic firms. Given the
fact that the VFDI firms have relatively a largenmber of non-production labors, one
possible interpretation is that most of workers nemgage in the non-production
activities that do not require high skills and #weragewages are at the lowest level.

Third, the investing firms have higher TFP than tmmestic firms. It may be
interesting that the HFDI firms have higher TFPnttiae VFDI firms in both the overall
activity and the production activity, particulariyy the production activity. The
differences in TFP among firms are attributed td ooly differences in inherent
technology but also changes in the product/protuatle manufactured by each firm.
Yet, at least, we would say that the major prodmetsufactured by the HFDI firms
require relatively high technology.

Table 3 provides us valuable facts, but we neefiitther differentiate between
selection and learning effects. In the simple camspa above, for example, we cannot
know that the HFDI firms are production-labor-irder® by nature or increase the
demand for production labor relative to non-prodactlabor after investing abroad.
Also, relatively high TFP in the HFDI firms may lbee to their inherent attributes or
due to a positive impact of investment abroad. differentiation of these effects would
turn out to be possible in the matching analysis.

4.2. Matching Analysis

To explore exclusively the learning effect of outd/&DI, the matching analysis
is conducted. The first step of the analysis isetect appropriate counterfactuals by
estimating the propensity score of investing abrdad each firm and to match
non-investing domestic firms with investing firmshe results of multinomial logit
regression for the firm’s decision to conduct HRIHDI are reported in Table 4. The
results seem to be good enough. Almost all thenestid coefficients have expected
signs, and pseudo R-square is as high as the peestudies referred to in the
introductory section. The significantly positivesodt for the TFP index in the HFDI
equation are consistent with the hypothesis prapdgeHelpman, Melitz, and Yeaple
(2004): only firms with higher productivity can affl to pay expenses for investing
abroad. In the VFDI equation, on the other hand,dktimated coefficient for TFP is
positive but insignificant. As for other variablege can conclude that large-scale firms
in terms of the number of labors, capital-intendiveas, firms with good profitability,
and exporting firms are more likely to invest alstodlowever, R&D intensity and
firm’s age do not have significant effects on tlm® decision to invest abroad.

=== Table4 ===
As in Navaretti et al. (2006), the matching of istieg and non-investing firms is
performed by year and sector. In order to confilma validity of the estimation of

propensity score of conducting the HFDI/VFDI ance timnatching based on the
estimated propensity score, the balancing propeiftyfirm-specific explanatory
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variables used in the multinomial logit regressmohecked. Specifically, differences in
the means of the firm-specific variables betweenttbated group, i.e., the HFDI/VFDI
firms, and the control group, i.e., the non-invagtdomestic firms that are selected
appropriately, are statistically tested. Resulporeed in Table 5 show that there are no
significant differences in the means of all thenficharacteristics, indicating that the
specification of the propensity score function iaugible and the matching has been
done successfullAs a further examination, the matching is also qgrenkd for each
stratum by dividing the sample into several stratayhich the firms are similar in the
propensity score, and the validity of the estimatid and the matching based on the
propensity score is confirmed.

=== Table5 ===

The next step is to estimate the DID estimator gisiL.S so as to assess the
impact of outward FDI. Specifically, we statistigabxamine the difference in changes
in the performance/outcome variables one year bednds years after investing abroad
between the investing firms and their counterfdstua

Results for the HFDI, i.e., FDI to developed coigsy are reported in the upper
part of Table 6. First, the HFDI does not affegndicantly the number of not only
non-production labors but also production labors.mdentioned in Section 2, there are
two opposing effects on the number of non-productabors through conducting the
HFDI. The increased need for more supervision, dioation and control over the
remotely located activities leads to a growing dedhéor non-production labor while
the relocation of marketing or R&D activities demses the demand for non-production
labor. These opposing effects may cancel each aibgrresulting in a statistically
insignificant result. As for production labor, atigh the production shift of the good
designed for the host country should decreasegh®add for production labor at home,
we do not find significantly negative impact of théDI. A possible interpretation of
this result is that the investing firms tend tollezate workers, for example, to the
production of the good for domestic use, rathentfiang them immediately. Indeed,
such tendency has been one of the well-known pwiws on Japanese employment
practice: the speed of employment adjustment & $toJapan, compared with other
developed countries such as the US.

=== Table6 ===

Second, with respect to the counterfactubks,rvesting firms do not experience
significant changes in wages of both production aod-production labors, which is
consistent with our expectation explained in SecfioThe HFDI will affect the volume
of the good produced at home but will not change groduct/product bundleer se
and the HFDI firms are expected not to experieri@nges in labor quality and wages
for the production activity. As for the insignificeimpact of the HFDI on the wages of
non-production labors, the HFDI firms seem notdéquire more highly-educated and
high-skilled labor at home after investing abro8lde one possible interpretation of this
result is that the coordination and control ovex temotely located activities do not
actually need such high skills that the workersedes higher wages. The other is that,
given the result of the multinomial logit regressithhat firms with higher productivity
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are more likely to conduct the HFDI, the skills @forkers engaging in the
non-production activity of the HFDI firms may beghienough even before investing
abroad. With the above result of the simple congparianalysis in mind, the latter
interpretation appears to be more plausible.

Third, the TFP index is not significantly clgaa through conducting the HFDI at
the overall activity level but is deteriorated la¢ fproduction activity level in three years
after investing abroad. The latter result implieattknowledge spillover effects are
weak, that is, the decrease in a technology pamraas not large enough to offset a
rise in fixed cost per output. As for the improvernef TFP at the overall activity level,
it is necessary that not only are spillover effestong, but the total payment to
non-production laborbf) per output decreases drastically. Since bothntimaber of
non-production labors and their wages do not changaficantly, as observed above,
the total payment to non-production labor hardlpraes. Thus, the efficiency at the
overall activity level does not improve through daanting the HFDI though it would be
good enough that the efficiency at the overalhégtievel has not been worsened.

The results for the VFDI, i.e., FDI to devaluyp countries, are reported in the
lower part of Table 6. As is expected, they arghgly different from the results for the
HFDI firms. First, the number of production workeéssnot affected by conducting the
VFDI while that of non-production labors is sigodintly increased in three years after
investing abroad. The primary impact of the VFDI @mployment in the production
activity is considered to be a decrease in the munolb production workers through
specializing in a specific part of production preses at home. The insignificant result
for the number of production workers can be intetgnl as indicating that such a
decrease is offset to some extent by increasedrmtefathe production labor thanks to
the output expansion by taking advantage of theefitsnof cross-border production
sharing. As for the number of non-production labtie significant increase would be
due to increased need for management of cross+4bprdduction sharing. Combined
with the fact revealed in the above simple comparianalysis, a relatively large
number of non-production labors in the VFDI firnre attributed at least partly to the
learning effect through conducting the VFDI. Thessults are consistent with what is
publicly believed in Japan: further integratiorttie East Asian region induces Japanese
firms to specialize in non-production activitieshaime.

Second, as with the result for the numberabbts, the VFDI do not affect the
wages for production workers but raise those far-peduction labors in three years
after investing abroad. The former result is nobhsistent with our expectation that
production activities are expected to be skilldablaintensive and wages of production
workers are to rise through conducting the VFDpd5ssible interpretation of this result
is qualitatively the same as the case of employmerapan, the required level of skills
in production processes may not be a crucial detexmh of the wage level of workers,
particularly that of production workers. Combinedthwthe employment practice
mentioned above, Japanese VFDI firms seem to weaflothe existing production
workers to the processes that require higher skibikling their wage levels unchanged.
On the other hand, the reallocation of non-proauctabors appears to be relatively
difficult. Even in Japan, it seems that wage ledIspecialists (unfortunately, except
for those of academic researchers!) depend mortheevel of their knowledge and
skills, compared with the case of production woskefhus, a new employment of
skilled workers in the non-production activity wdusignificantly raise the (average)
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wages of non-production labors.

Lastly, the TFP index is not significantly edted by the VFDI at the production
activity level but is improved at the overall adiyvlevel for a year after investing
abroad. As discussed in Section 2, however, therprgtation of this result is
qualitatively difficult because the changes in prctivity include not only technological
change but also the change in product/product leum@inufactured by the firm at home.
Nonetheless, it would be good for the VFDI firmattitheir productivity at the overall
activity level improves through investing abroad.

5. Concluding Remarks

This paper empirically investigated changethefirm behavior and performance
before and after investing abroad in two dimensi@se dimension is the FDI type, i.e.,
HFDI or VFDI. The other dimension is the scopeld# firm-level sample data, i.e., the
overall activity level, the production activity lely or the non-production activity level.
The impact of outward FDI differs not only by thBIRype but also between the firm’s
production and non-production activities. Our tworensional examinations succeeded
in providing new insights into the intra-firm chasgin the behavior and performance
through globalizing production.

We have pointed out the difficulty in comparithe firm's ex-ante productivity
with its ex-post productivity in the case of the MHirms. Since productivity in one
product is not qualitatively comparable with thatthe other product, the firm-level
examination on the impact of the VFDI on the firmpi®ductivity becomes empirically
vacuous. Changes in the VFDI firm's productivityfdre and after investing abroad
includes not only learning effect but also varialements attributed to changes in
product/product bundle that the firm manufacturelsceme. To extract only the learning
effect, we will need to focus on the productivityanges in the same product before and
after investing abroad. If the VFDI firm relocatbbr-intensive activities abroad and
domestically specialize in non-labor-intensive \atigs, the comparison of its pre- and
post-investing productivities in the non-labor-mgese activities would enable us to get
a better grasp of consequences of the VFDI.
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Table 1. The Expected Sign in Impacts of FDIs, byifms’ Home Activity

Activity HFDI VFDI
Employment

Productiol - -/0/+

Non-productio  -/0/+ +
Wage:

Productiol 0 +

Non-productio  0/+ 0/+
Efficiency

Overal -/0/+ n.a

Productiol -/0/+ n.a

Note “n.a.” means “not available”.

Table 2. The Number of New Investing Firms

Year HFEDI VEDI

1993 5 23
1994 8 46
1995 12 49
1996 7 37
1997 7 15
1998 4 5
1999 2 4
2000 2 6
2001 3 21
2002 0 15
2003 0 11
2004 1 7
Total 51 239
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Table 3. The Firm Performance/outcome Variables: Saple Means

Domestic HFDI VEDI

Labors: person

Production 181 413 399

Non-productio 233 360 403
Wages: million yen

Production 4.78 5.90 5.30

Non-productio  9.84 13.29 8.81
TFP

Overall 0.97 1.02 1.01

Production 0.94 1.11 1.00

Table 4. Probability of Investing abroad: Multinomial-logit

HFDI VEDI
TFP 0.738** 0.102
(0.33) (0.22)
In Labors 0.527**  0.547***
(0.13) (0.06)
In KL ratio 0.694***  (0.259***
(0.17) (0.08)
In (Profit/Sales)  1.430*** 1.067**
(0.55) (0.53)
In (R&D/Sales) 0.552 -3.512
(0.59) (3.59)
Export dummy 0.721**  0.835***
(0.33) (0.16)
In Age -0.360 0.142
(0.38) (0.20)
Year Dummy YES YES
Industry Dummy YES YES
Number of obs 50,315
LR chi2 456.825
Pseudo R2 0.129

Notes Standard errors are in parentheses. *** ** andhow 1%, 5%, and 10% significance,
respectively.
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Table 5. Testing for the Balancing Property: Testdr Differences in Means

Mear
Treated Control  t-value
HFDI
TFP 1.063 1.077 -0.18
In Labors 6.111 6.179 -0.35
In KL ratio 2.804 2.759 0.37

In (Profit/Sales) 0.075 0.050 1.59
In (R&D/Sales) 0.029 0.017 1.62

Export dummy 0.633 0.714 -0.86
In Age 3.740 3.822 -1.18
VFDI

TFP 0.979 0.971 0.28
In Labors 6.069 5.996 0.77
In KL ratio 2.461 2.421 0.52

In (Profit/Sales) 0.041 0.039 0.38
In (R&D/Sales) 0.013 0.012 0.40
Export dummy 0.586 0.643 -1.20
In Age 3.787 3.797 -0.30
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Table 6. The Effect of Investing abroad on Performace at Home: Means

t t+1 t+2 t+3
HFDI (FDI to Developed Countries)
Labors
Production -0.020 0.002 -0.008 0.032
Non-production -0.056 -0.076 0.088 0.161
Wages
Production 0.015 0.008 0.034 -0.016
Non-production 0.088 0.118 0.456 0.313
Total Factor Productivity
Overall -0.004 -0.032 -0.039 -0.022
Production 0.020 -0.021 -0.045 -0.113*
VFDI (FDI to Developing Countries)
Labors
Production 0.023 0.040 0.005 0.013
Non-production 0.081 0.065 0.128 0.194*
Wages
Production -0.019 0.024 0.010 0.006
Non-production 0.129 0.149 0.109 0.232*
Total Factor Productivity
Overall 0.027**  0.025* 0.024 -0.003
Production 0.007 0.009 0.025 0.002

Notes The DID estimates obtained through the OLS regjpesby the FDI type for each of the
performance/outcome variables are reported. ***, dnd * show 1%, 5%, and 10%

significance, respectively.
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