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1. Introduction

Recently, foreign direct investments (FDIs) frdeveloped countries to developing
countries have increased remarkably compared vidtls Between developed countries.
Navaretti and Venables (2004) report thaithough FDI goes predominantly to
advanced countries, the share of developing countries has been rising. They show that
the share of worldwide FDI received by the deveigpand transition economies
jumped from 24.6% in the period 1988-93, to morantld0% in the period 1992-97.
Moreover, in Japan, few investors have investedeweloped countries and almost all
investment goes to developing countries, partityliar East Asia. Furthermore, recent
investors are relatively low productive firms (Obiast al., 2009; Wakasugi and Tanaka,
2009). Why have FDIs in developing countries, pattrly from low productive firms,
grown so rapidly compared with those in developaahtries?

This paper attempts to clarify the reasons s telatively rapid growth of low
productive firms’ FDIs in developing countries byeslding light on the role of trade
costs. Obviously, trade liberalization has progedsglobally, particularly in developing
countries. Due to the prohibitively high trade sost the initial period, developing
countries have achieved much greater trade litzatadin. A major contribution to the
opening of domestic economies can be attributechiiateral decisions, as in China and
India, but regional and multilateral reductions enthe pretence of the World Trade
Organization are also important in promoting glotratle. Since 1990, many regional
trade agreement notifications involving new transiteconomies have surfaced (World
Bank, 2006). Such significant trade liberalizatina driving force for the rapid
increase of FDIs in developing countries.

However, the relationship between trade costs DI is not as simple. The FDI
literature proposes many types of FDI classificati©ne of the most common is
horizontal FDI (HFDI). HFDI is a market-seeking @stment and, thus, is likely to be
directed toward developed countries. To avoid ligtle costs when supplying products
to the market, HFDI firms locate their affiliates the market country and directly
supply their products from that country. In otheords, the generally acknowledged
proximity-concentration hypothesis is that firmsest in countries with large markets
and substantial trade costs with their home couf®rginard, 1997). Chen and Moore
(2010) concludes that French firms are likely tovest in countries located
geographically away from France. Therefore, anease in trade costs is expected to
result in an increase of HFDI. However, as preVipusentioned, trade liberalization
has progressed globally. Trade liberalization camxplain the recent increase of FDIs
in developing countries with this simple HFDI framak.



Furthermore, by incorporating firm heterogeneityarmms of productivity into the
HFDI model, Helpman et al. (2004) show the preseari@sorting effect on the basis of
firms’ productivity: only firms with productivity eyond a cutoff can afford to pay the
entry costs to invest abroad; thus, they becometimatibnals, indicating that an
increase in investments can occur if firms’ produtt rises or if the productivity cutoff
for investingper se decreases. As Chen and Moore (2010) demonstraddugdivity
cutoff is a function of several host country chéeastics. In particular, the rise of trade
costs lowers productivity cutoff and, thus, enaldesn less productive firms to invest
abroad. Therefore, this extended version of HFDhnoh demonstrate that trade
liberalization plays a crucial role in increasiogvliproductive firms’ FDIs in developing
countries.

An alternate model that attempts to clarify thasons for the relative increase of
FDIs in developing countries by low productive fgns the vertical FDI (VFDI)
model® VFDI aims to relocate part of the production psséo cheap labor countries
and to engage, insofar as their production prosesseconcerned, in a vertical division
of labor between host and home countries. TherefviieDIl is directed toward
developing countries rather than developed cowtfhirthermore, the reduction in
production costs through division of labor needsubtweigh the additional cost burden
incurred from linking remote production blocks. @iusly, the main costs are trade
costs between host and home countries. Thus, VBDOIkely to be conducted in
countries with large wage gaps and low trade costeeen home and host countries.
Therefore, a reduction in trade cost is expecta@dalt in an increase in VFDI. In other
words, the mechanics of VFDI seem to be able tosistently explain the recent
increase in FDIs in developing countries. Furtheemsimilar to the extended version
of HFDI, productivity cutoff plays an important eofor VFDI. In particular, if trade
cost reduction lowers productivity cutoff for VFDXhe recent decrease in trade costs
increases the VFDI by less productive firms.

Our research strategy is as follows. We firdeed the Helpman et al. (2004) model
to allow firms to choose another option, VFDI. lther words, we explicitly integrate
the HFDI and VFDI models into a single frameworkibSequently, we derive some
propositions regarding the relationship betweedereost reduction and firms’ choice
of FDI. Specifically, we examine how changes irdé&aost affect productivity cutoffs

! In addition, specific types of FDI are proposetphrticular, to explore the mechanics of setting
up multiple affiliates, FDI theories have been restaucted in the framework of a three-country, and
not the traditional two-country, setting (YeapleO30 Grossman, et al. 2006; Baltagi, et al. 2007;
Ekholm, et al. 2007).



that separate firms’ FDI choice. Next we empirigatikamine those propositions for
Japanese FDIs in five Asian countries—China, ThdildMalaysia, the Philippines and
Indonesia—by employing firm-level data. We estimdlbe discrete choice model
regarding firms’ FDI decision or choice of FDI tyda the classification of HFDI and
VFDI, we adopt various criteria such as exportropart intensity of each affiliate and
qualitative question items on the motivation fowasting abroad. As a result, our
estimation reveals that the reduction in tarifegin host countries has different effects
between HFDI and VFDI. Their reduction induces 8rim the middle range of
productivity distribution to follow VFDI; its impdds more pronounced for VFDI firms
than for HFDI firms. Because developing countrigasticularly East Asian countries,
have experienced a relatively rapid decrease ifi tates, our findings imply that the
increase in VFDI through tariff rate reduction masulted in the recent relative surge of
FDIs in developing countries.

This paper complements the recent empirical studtigsexamine the decision of
heterogeneous firms to participate in internationatkets by extending the Helpman et
al. (2004) model: Aw and Lee (2008), Yeaple (20@h)en and Moore (2010), and Hur
and Hyun (2011). Aw and Lee (2008) consider TaivganeFDI as the investment of
middle country firms in terms of wage levels andvehdour options: domestic
production, investment in a lower wage country (@ investment in a higher wage
country (The US), and investment in both higher Emeer wage countries. Then, they
examine the ranking of firms’ productivity accordito the option chosen and find it as
follows: domestic production, FDI in China, FDItime US, and FDI in both China and
the US. Yeaple (2009) and Chen and Moore (2010m@e the relationship of
productivity cutoff with several host country chetexistics in HFDI in the US and
France, respectively. For example, they show thatcutoff for investing is lower in
countries with larger markets. Recently, Hur andiiy2011) examine the role of firm
heterogeneity in choosing FDI type by using Koréem-level data. They distinguish
FDI types, including HFDI, VFDI, and combined F2hd demonstrate a pecking order
of firm productivity across FDI types. This paperctdses on HFDI and VFDI and
examines productivity cutoff for investing, shedglilght on changes in tariff rates and
their effect on VFDI, as in Chen and Moore (2010).

The remainder of this paper is organized as folloWi® next section illustrates a
model to motivate our empirical analysis. Empirieadalyses and their results are
reported in Sections 3 and 4, respectively. Se&ioancludes.



2. Theoretical Framework

This section examines the problem of selecting @hgattern—HFDI or VFDI.
This section aims not to provide a general equilinormodel of multi-production stages
and multi-country settings, but instead, under $ieg settings (a two-country setting
or a partial equilibrium model), it focuses on aamination of how changes in various
parameters affect firms’ FDI pattern.

2.1. Profit Functionsin Each Strategy

Suppose that two countries exist: country 1 (horoantry) and country 2
(foreign country). In this supposition, we consid@rizontally differentiated finished
products. Each of a continuum of firms manufactuaeslifferent brand with zero
measure. Finished products are consumed in bothtriest A representative consumer
in countryi has a constant elasticity of substitution utifilpction over varieties. As in
the literature, utility maximization yields

Xji (k)= Pji K)7A,

wherex;(K) is the demand of countiyfor varietyk produced in country. p;(K) is the
price in countryi for varietyk produced in country. o is the elasticity of substitution
between varieties, assumed to be greater than. Uingybrand namk is omitted from
this point onwards for brevity = P,”2Y;, whereP; is the price index in countiyand;

is total income in country Although demand leveél is endogenous to the industry, it is
treated as exogenous by producers because evatygarois negligible relative to its
industry size. There are ice-berg coftg>1) for the shipment of products between
countrieg andi: t; =t forj #i andt; = 1 forj =1i.

The market structure of the finished goods secoregarded as monopolistic
competition. Each firm knows its cost efficien@ynly after its entry into the market.
Finished products are produced in two stages afymtion. The production function in
each stage is kept simple to highlight the natdrthe interdependence of production
stages. Our Leontief-type production structure dsfa@lows. A first-stage product is
produced withd units of skilled labor; a second-stage productrapced with one unit
of the first-stage product arfunits of unskilled labor. In other words, our protion
structure implies that each stage product is ugedfixed proportions, as no
substitutability exists between both stages of pet&l Furthermore, improvement in
cost efficiency decreases production factors necgder producing each stage product
at the same proportion. These production technolegfyings greatly simplify our



analysis’

Factor prices for skilled labor and unskilled latzoe represented hbyandw,
respectively. Once again, there are ice-berg tradtst for the shipment of the first
stage product between countries 1 and 2. For siitplirade costs are assumed to be
identical between the first and second stage ptsducAlthough firms with
headquarters in country 1 do not need to pay foaxlds if they produce both two-stage
products in only country 1, they must incur plaetup costd if they setup plants in
country 2.

We consider the production pattern of firms wittadhguarters in country 1. For
simplicity, it is assumed that headquarters areelotated. Furthermore, we restrict the
considerations to firms with at least one producstage in country 1. This restriction
rules out the pattern of complete specializatioheadquartered services at home. Our
interest in the production pattern is devoted toeghspecific patterns: domestic
production D), VFDI (V), and HFDI H). Domestic production indicates that firms
locate both stages in the home country and suppighed products from home to both
countries. In VFDI, firms locate the first stage ppbduction at home and the second
stage abroad. Because the finished products ar@leted abroad, firms supply their
finished products from the foreign plant to bothuwies. In HFDI, firms locate both
production stages in both countries and supply firéshed products domesticafly

Among these three patterns, firms choose the patiet yields the highest total
profit. Let CMji be the marginal cost of producing products in ¢gujp for countryi
market in the production pattekh Then, respective marginal costs are given by

P11 = (r16 +wab), P10 = (r10 +wi) t,
cVp1 = (tri + W) t, V20 = (t 1160 +Wo0),
i = (110 +wid), Moo = (120 + wob).

The profit-maximizing strategy yields; = JCMji/(a - 1), indicating that profit functions
are represented by

2 Our two-country setting implies that we do not sider the sales of the second stage product to
and the inputs of the first stage product from“th&@d country,” as in Yeaple (2009) and Chen and
Moore (2010). Also see footnote 1 and the secormir@ral issue in Section 3.

® Distinguishing trade costs between two stages make analysis quite complicated. The
examination of such a model is beyond our scopedtivate our empirical analysis (Grossman, et al.
2006).

* Obviously, other possible production patterns tef firms. For example, firms conduct
first-stage production only at home, but secondestaroduction for supplying finished products to
home and foreign countries may be done at homeérafmideign countries, respectively. This type of
production pattern is likely to be dominant in thedium level of trade costs. This paper does not
consider this pattern because we focus later oaescat high and low trade costs. Moreover, this
pattern is difficult to identify using firm-levelada.



71”0 = (re+wi)" (A + At'”) ©

m = (tro+ W)t (At + Ay) © —f,

ot = {(ri+ W) AL (ra+ Wo) 1A} O -1,
where® = ¢(c — 1)”* #*”. We call® the productivity measure. Because 1, a smaller
cost efficiencyd results in a larger measupe

2.2. FDI Choice
This subsection examines the production patteat firms in country 1 choose

according to their productivity levels. L& be the slope of the profit function of
countryi’s firm in production typeM. Then, the three slopes are represented by

S° = (i +wi)'7 (A + At™),

S = (trotwn)' 7 (AT + Ay),

S = o+ w) A (2 wo) A
For simplicity, we assume that > w, andr, > r4, indicating that country 1 (the home
country) has higher wages for unskilled labor, wsrcountry 2 (the potential host
country) has higher wages for skilled laBor.

Assumption 1: w; = awp,andr, = bry, wherea>landb> 1.

Furthermore, we assume that the home country h#erge as or larger demand than
any potential host country.

Assumption 2: Ay > Ao,

Our assumption of identical plant setup costs betwe&FDI and HFDI assures that

firms that choose VFDI and those that choose HF®Dhdt coexist. In other words, in

our model setting, firms choose between VFDI ananBstic or between HFDI and

Domestic production patterns. The case of the rdiffeplant setup costs is considered
later. This subsection presents the theoreticallteesf describing profits as a function

of the productivity measu®. For more details, see Appendix 1.

®> The assumption of lower wages for skilled labortiie home country than, for example, in
developing countries may seem unrealistic in thpieoal analysis. However, one should interpret
this assumption under the condition of the samerlajuality between developing and developed
countries. That is, if firms attempt to hire, inve®ping countries, an adequate number of skilled
laborers with the same education level as thoskeweloped countries, they price to search for such
laborers is costly; thus, the entire cost per adilllabor—substantial wages for skilled
laborers—becomes expensive.



We confirm the well-known conditions for the dioance of each FDI. First, we
consider how the differences in wages affect th@oehof production type. Given the
trade costs between countries, the lower the whgamskilled labor abroad, the more
likely VFDI (SY) has a steeper profit line slope than domestiddymton G°)
(Corollary 2). One of the crucial differences betw&/FDI and Domestic is the location
of second-stage production, which uses unskilledriantensively. Thus, lower wages
for unskilled labor abroad result in cheaper seestade production abroad. In contrast,
the lower the wages for skilled labor abroad, tteeger the slope is likely to be in
HFDI (S") compared with domestic productioB,Y) (Corollary 8). One difference
between HFDI and Domestic is production locatiorpafducts designed for a foreign
market. That is, unlike the case of VFDI, HFDI ltesaboth the first and the second
stages and employs both types of labor abroad. éjdower wages for both types of
labor abroad result in cheaper production for tireifjn market.

As a result, because both HFDI and VFDI firms muosur fixed setup costisfor

a plant in country 2, a profit line in each prodomsttype is drawn, as in Figures 1 and 2.
Figure 1 shows productivity cutoff dividing firmsetween domestic and VFDI
categories in the case of lower wages for unskiédxbr abroad. Therefore, this figure
shows that in case of low wages for unskilled laBbroad, more productive firms
choose VFDI whereas less productive firms concémtra production activity at home.
Similarly, we show productivity cutoff dividing fins between domestic and HFDI
categories in the case of lower wages for skilidmbt abroad, as in Figure 2, and obtain
the following: in the case of low wages for skilledbor abroad, more productive firms
choose HFDI whereas less productive firms concentrma production activity at home.

=== Figures 1&2 ===

Second, we assume the differences in wagesotbrtigpes of labor as given. Then,
as trade costs between the countries decline,ltipe sn VFDI S,") becomes steeper
than that of domestic productiosf) (Corollary 3) because low trade costs reduce
shipment costs of the first-stage product from hdamabroad. In contrast, the higher
the trade costs, the steeper the slope in HEI) (becomes compared with that of
domestic production§") (Corollary 9) because high trade costs incredsenmeent
costs of the second-stage product from home toaabia the case of domestic
production. Thus, we draw two types of figures,iEnto Figures 1 and 2, according to
the magnitude of trade costs. In case of low ti@ds, as in Figure 1, more productive
firms choose vertical FDI whereas less productisrad focus on domestic production.



In contrast, in case of high trade costs, more ytide firms choose HFDI whereas
less productive ones focus on domestic producésrin Figure 2.

Next, we consider how previously described datathange according to host
country characteristics. As previously shown, VEDthosen in case of low trade costs
and lower wages for unskilled labor abroad. Thefuyrther reduction in trade costs
(Corollary 4), fixed costs (Corollary 5), their wesy (Corollary 7) or market-size
expansion (Corollary 6) abroad reduces the cubat divides firms into domestic and
VFDI categories. In other words, these changesotergial host countries succeed in
attracting less productive VFDI firms. Effectivetite underlying mechanics are similar
to the aforementioned ones. In contrast, as prelyatonfirmed, HFDI is likely to be
chosen in case of lower wages for skilled laboioatirand higher trade costs. Then,
except for reductions in trade costs, similar clesng host country characteristics result
in attracting less productive HFDI firms (Corolkesil0 and 11). However, reductions in
trade costs require HFDI firms to be more prodwcti&s a result, there is a contrastive
effect of changes in trade cost on productivityoffubetween HFDI and VFDI. Trade
cost reduction attracts even less productive VRiDAd, and an increase in trade costs
attracts even less productive HFDI firms.

Finally, we examine how the above results changeeifassume different plant
setup costs between VFDI and HFDI. Then, domestnsf VFDI firms, and HFDI
firms can coexist. For example, there are comtmnatiof wages for skilled and
unskilled labor wher&" > S° andS,Y > S°. In such a combination, 8" > 5" and
plant setup costs are cheaper in VFDI than HFDhdiwith high levels of productivity
choose HFDI, those with medium levels choose VDY those with low levels choose
Domestic (Figure 3). However, 8" > S, and plant setup costs are cheaper in HFDI
than VFDI, VFDI firms do not exist (Figure 4). Asguiously noted, productive firms
choose HFDI whereas less productive firms chooseedtic production. Therefore, the
production strategy by both a group of the mostdpative firms and a group of the
least productive firms does not change if the diffice in plant setup costs between
HFDI and VFDI is not significantly large. Howevdirms’ strategy with a middle level
productivity is more complicated and depends ornr thagnitude, in addition to the
aforementioned parameters. Because of the lackidémce indicating the type of FDIs
that require a more expensive plant setup, we enammpirically how the previously
noted host country characteristics affect firmgidien to choose FDI types.

=== Figures 3&4 ===



3. Empirical Framework and Data

3.1. Overview of Japanese FDI

This section explains our empirical strategies.oBefdiscussing the empirical
specification, we present some preliminary findirays Japanese machinery FDI by
using the micro database Khigai Jigyou Katsudou Kihon (Doukou) Chousa (Survey
on Overseas Business Activities, hereafter SOBA) prepared by the Research and
Statistics Department, Ministry of Economy, Tradsd dndustry (hereafter, METI).
SOBA aims to obtain basic information on the attgi of foreign affiliates of Japanese
firms. The survey covers all Japanese firms thae ladfiliates abroad. SOBA includes
items such as the year of establishment of théaadfj and a breakdown in sales and
purchases, employment, costs, and research antbgdment.

Table 1 reports the number of Japanese oversalatedf in new investors by
year and region. This table is restricted to the& fnvestment in each country for firms,
which implies that we include the first investmémtone country by firms who have
invested in different countries but do not courd #econd investment. In our sample,
the total number of new investment was highestd85land then gradually decreased
toward 2003. As for regional distribution, the nwantof firms investing in North
America and Europe were 109 and 198, respectiveyy investment toward Asia
accounted for 856 among total 1,212 investments 1895 to 2003. Figure 5 presents
the number of newly established overseas affiliegsian countries from 1995 to
2003. China was the most popular destination ofidege FDI in Asia, with 275
investments. For the rest of the countries, ASEANolntries, namely Thailand,
Indonesia, the Philippines, and Malaysia were th&gomdestinations. This paper
focuses on investment in China plus the ASEAN 4ntees because they account for
67.9% of new overseas affiliates from 1995 to 200Bast Asia.

=== Table 1 & Figure 5 ===
Table 2 shows the ratio of export-intensive ovessatiiliates by region and

industry. We define an export-intensive affiliatean affiliate whose share of exports in
total sales is greater than the industry averagdl glampled affiliates. Export intensity

® In this table, Asia includes not only East Asiauiatries but also South Asian countries. Whereas
North America consists of the US and Canada, Euirogedes not only Western European countries
but also Eastern European countries.
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in MNEs’ affiliates is sometimes used as a proxy thee extent of VFDI because,
although HFDI is an investment to avoid broadlyimed trade costs by setting up
plants within a targeted market/country rather thgmexporting from the home country,
VFDI is intended to exploit low price-productionctars of the host country. In other
words, most of the goods produced by HFDI affikasge intended for sale in the host
country; however, sales of products from VFDI &fiégs are not aimed at the host
country. Thus, the larger export share suggesttleseas affiliates are more likely to
be involved in vertical production networks. Clgadffiliates in Asia are more likely to
fall into the category of export-intensive affigstthan those in developed countries.

==Table 2 ==

Asian countries have experienced gradual tradedliization through the 1990s
and 2000s. Panels (a) and (b) in Figure 6 predemtchanges in tariff rates (the
simple-average in manufacturing sectors) by regiocertain Asian countries. Our tariff
rates data source is the World Integrated Tradati®al (WITS), particularly TRAINS
raw data. Panel (a) shows that tariff rates inamegjiother than Asia remained almost
unchanged during the sample period, but those ia §sadually decreased. In other
words, Asia has achieved greater trade liberatmain terms of tariff rate reductions
than other regions. Panel (b) reports the trenthiiifif rates for five Asian countries:
China, Thailand, Malaysia, the Philippines, andoimesia. These countries experienced
a significant tariff reduction in the late 1990dahe early 2000s. This paper explores
the effect of changes in tariff rates in Asian does on the FDI decision by Japanese
MNEs.

=== Figure 6 (a) & (b) ===

3.2. Dataand Empirical Specification

Firm-level data analyzed are from thgasic Survey of Japanese Business
Sructure and Activities (BSIBSA) and theSurvey of Overseas Business Activities
(SOBA). While the SOBA collects information on thetivities of Japanese MNEs

" For example, Fukao et al. (2003) compares theesbfssales destination in total sales for Japanese
and US MNE affiliates among regions and finds fbatboth Japanese and US MNEs, although the
share of local sales by MNE affiliates in Europel &atin America exceed 50% or 60%, that for
affiliates in East Asia was less than 50%. BecauiBPI is considered as investments that take
advantage of the differences in factor prices aqubet the output to foreign countries, they conelud
that FDI in East Asia is more likely to be “vertita nature.

11



affiliates, the BSIBSA covers all Japanese manufiagt firms with more than 50
employees and capitalization of more than 30 mmllieen. The BSIBSA statistically
captures the overall picture of Japanese corpofiates: the diversification and
globalization of corporate activities and corporstieategies on R&D and other topics.
This firm-level data are used to construct varialiter controlling firm characteristics.
As noted, this paper focuses on FDI in Asia, nanel€hina, Thailand, Malaysia, the
Philippines, and Indonesia, from 1995 to 2003.ddi#on, to maintain consistency with
our theoretical framework, we restrict firm samptedy to those exporting to Asian
countries. Table 3 presents the samples by destineduntry. Although non-MNEs are
firms without investment in both 1994 and 2003, NdNEs are those that set up the
first affiliate between 1994 and 2003 in each courfiEirms with a foreign affiliate in
1994 are referred to as incumbent MNEs.

=== Table 3 ===

In the model, underling productivity differencesable firms sorting: low
productivity firms become engaged only in domespi@duction, whereas high
productivity firms invest abroad and become engagedternational division of labor
between home country and host country. In thisinggtta reduction in trade costs
increases revenues for VFDI firms, inducing firdnattdo not invest in the initial year to
set up overseas affiliates. Figure 7 illustrates é¢ffects of trade liberalization. The
upper line indicates the productivity cutoff linefbre trade liberalization, whereas the
lower line represents the line after a reductiotrage cost. Because high productivity
firms have already invested abroad even beforeetliberalization, the effect of trade
cost reduction is significant for firms in the middange of the distribution.

=== Figure 7 ===

To confirm the sorting pattern, we estimate thecrdie choice model in the
following specification:
AFDI = {1 if BAtjs + }fZl-‘1994 +a; >0
0 otherwise
whereAFDIjjs is a dummy variable that takes the value of lrifhfi in industrys starts
investing in country from 1995 to 2003 andtjs represents changes in tariff rates for
imported input. We construct input tariff rates imglustry as a weighted average of

tariff rates at the Harmonized System (HS)1988dépit level. As for the weight, we

12



use an intermediate input share calculated withbtsec table from the 2000 Japanese
Input—Output Table (Ministry of Internal affairs @d€ommunications). The three-digit
SOBA industry classification is used. represents firm characteristics, including total
factor productivity, and; is a vector of variables for country charactecsti

The underlying model suggests that trade liberatinainduces new FDI in
concerned countries by firms in the middle rangprofiuctivity distribution, but not by
the least or most productive firms. To examine tpigdiction, we follow the
specification proposed by Bustos (2011), which u&egentina plant-level data and
investigates the effect of tariff reduction in astieation country in the early 1990s on
changes in productivity cutoff for exporting. Thguation to be estimated is as follows:

AFDI;js = {1 if ZrﬁrATjSQT +VZi1994 + @ >0 '
0 otherwise

wherer indexes each of the four quartiles of productiwiligtribution andQ; is a
dummy variable taking unity if firmn belongs to quartile. The reason we use quartile
dummy variables rather than a continuous variadlepm@ductivity is that trade
liberalization affects only firms in the middle g of productivity distribution, not all
firms. The four quartiles of productivity distribah are defined for domestic and new
investing firms as well as incumbent MNEs. Howewenen estimating a logit model,
we exclude incumbent MNESs.

To confirm our model’s validity, we conduct two Bgof additional estimations.
First, we estimate our models based on the mottersgdic classification of FDI types.
As is shown in Table 2, many Japanese oversediataffiin Asia are considered VFDI
affiliates, but not all of them are engaged in igaitspecialization. Thus, as in Table 2,
those affiliates whose export intensity is higher its industry average are regarded as
export-intensive affiliates. These affiliates amdled VFDI affiliates and others are
called HFDI affiliates. Then, indicator variable® @onstructed that take the value of 1
for HFDI and 2 for VFDI, and estimate the followingultinomial logit model:

exp[fATjs+YZ; +ai]
> Jjs 1,1994 ] , k = 0, 1, 2'
Yk=0 €XP[BATjs+VZ; 1004+

Prob(I;; = k | BATjs + VZi1904 + @) =

B is a vector of coefficients to be estimated ugimg maximum likelihood estimation
(MLE) technique. We expect that the effect of afftaeduction on the productivity
cutoff for FDI is more pronounced in the case oDVEype affiliates.

One may argue that a number of ways exist to diffeate between overseas
affiliates opting for HFDI and those opting for VEOOT hus, those two types of FDI are
also classified based on the following two typesirdbrmation obtainable from the

13



SOBA. One type is constructed based on a quesiienib@m on investment motivation.
Some supplier firms (automobile parts companies)esh abroad following their
assemblers’ investment (Toyota) to maintain thati@hship with those assemblers.
Because such suppliers’ motivation for investingpiseduce transaction costs with their
assemblers, regarding those affiliates as HFDI sffikates may be more appropriate.
By utilizing a qualitative questionnaire item oretimotivation to invest abroad, we
classify affiliates with the motivation to maintaime supplier—assembler relationship as
HFDI type affiliates and others as VFDI type affies. The other questionnaire is based
on information on production patterns and asks degm overseas affiliates whether
they engage in full-scale local production. Thofidia&tes engaging in that type of
production are regarded as HFDI affiliates. Affidis that engage in international
division of labor are classified as VFDI affiliaté4/e construct an indicator variable that
takes the value of 1 if affiliates are full-scabeal production type, 2 otherwise.

Second, we apply the same empirical model to Jagamkd®! to European
countries, where wage rates for unskilled workes as high as those in Japan.
Furthermore, because European countries are gdugallp away from Japan,
transportation costs to Japan are be higher thdbagh Asian countries. Thus, firms
investing in European countries are less likelyetmage in international division of
labor between home and host country. In other wdf@ds in European countries are
more likely to be HFDI. As destination countriesg welect four European countries:
UK, France, Germany, and ltaly. We expect thatrtéduction in tariff rates does not
significantly encourage FDIs in those countries.

Our explanatory variables based on the theorefremhework in the previous
section are firms’ total factor productivity (TFR)s the measurement of their
productivity, specifically the TFP index proposeddaves et al. (1982, 1983) and Good
et al. (1983). These variables are calculated lasifs:

_ 1 —
TFP; = (InY;; — InY,) — zfi (sife + 570) (InXif, + InXp,)

+Y (W% -T¥)- ) Zf(@ — 55,7) (InX;, — InX,oy),
S S

whereYi, S, andXix denote the shipments of firiin yeart, the cost share of inpéit

for firm i in yeart, and input of factof for firm i in yeart, respectively. The inputs are
labor, capital, and intermediates. The industryraye variables are denoted using an
upper bar. As for other control variables for firtharacteristics, we introduce the
capital-labor ratio (KL-ratio), R&D intensity, anshare of unskilled workers in total
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workerg. All noted firm-level variables are from tiBasic Survey of Japanese Business
Sructure and Activities. We control for the number of Japanese foreigiiats in
1994 in each country as a proxy for an agglomemnatib Japanese MNEs. Country
dummy variables are used to control for host-cqusprecific elements. Additionally, as
highlighted in Chen and Moore (2010), productiwtytoff for FDI depends on country
attractiveness. For example, in countries with damgarkets or stable economic
conditions, both high productivity firms and ledfiogent firms are able to invest and
set up their affiliates. To control for the diffaes in productivity cutoff depending on
destination market characteristics, we add counKl- interaction terms. We also
control for industry fixed effect using two-digiidustry level dummy variables.

Before discussing estimation results, we compaoaymtivity distribution of
three groups of firms: non-MNEs, new MNEs, and mbent MNEs by country. Table
4 shows the share of firms categorized into eadrtidg for the 1994 productivity
distribution. For example, in case of China, tharsifor incumbent MNEs in the fourth
quartile is highest among three groups of firmg. mew MNESs, 35.3% of firms fall into
the third quartile of productivity distribution, wdhn is higher than those in the upper
and lower categories. In contrast, non-MNEs ardoomily distributed, although the
share of the lowest quartile firms is slightly heghthan the share of the other
three-quatrtile firms. A similar tendency is foumdather Asian countries except for new
MNEs in Indonesia. The productivity distributioregented in Table 4 seems consistent
with our empirical hypothesis in Figure 7. Namelgsnincumbent MNEs fall into the
highest productivity categories, new MNEs in theddh range of productivity
distribution, and non-MNEs in the lower productv@ategories. Our empirical analysis
examines whether this relationship is more subisiait industries with significant
reductions in tariff rates.

=== Table 4 ===
4. Empirical Results

The estimation results for the logit model are fbum Table 5 The results in
column (1) do not contain interaction terms witk tfuartile dummies, the results from

8 Unskilled workers are those who work at production site.

° As Ai and Norton (2003) suggest, paying additicaténtion when we interpret the parameter of
an interaction term in a nonlinear model is neags%ctually, some programs help calculate the
marginal effect for an interaction term in a logiitprobit model. However, programs suchrasff in
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column (2) to column (3) include interaction termish a productivity quartile dummy

and tariff changes. The coefficient for tariff clgas in column (1) is negative but
insignificant. In contrast, TFP has a significamisipive effect on FDI decision. This

result of MNEs’ high productivity is consistent withat from a large number of
previous studies, such as Kimura and Kiyota (200®)t is, MNEs are productive

firms compared with domestic firms. In columns &2d (3), we include the interaction
terms between productivity quartile dummy and clesng tariff rates. For column (3),

we add the interaction term between country dumndy BFP to control for changes in
the TFP cutoff level depending on country-specféictors. In both cases, the third
quartile dummy variables always have significamigative coefficients in both models
with or without country dummy-TFP interaction. Asntioned, because the quartile
dummy variables are constructed including incumidNESs, we expect the effect of
trade liberalization to be higher for firms in timeiddle range of the productivity

distribution. This result is consistent with oupleyhesis.

For other control variables, agglomeration of JasenMNEs has a significantly
positive coefficient, suggesting that firms invagtiabroad prefer countries that have a
large agglomeration of Japanese MNEs. The posdingesignificant coefficient for the
capital-labor ratio may imply that firms with cagiembodied technology are more
likely to invest abroad. Moreover, the share of killesd workers always has a
significantly negative coefficient. Because theendity of the non-manufacturing
worker is sometimes regarded as the skilled workép, this result indicates that
skilled worker-intensive firms tend to invest almoa

=== Table 5 ===

Table 6 presents the estimation results for a martial logit model for three
different FDI choices: no investment, HFDI, and MFD column (1), VFDI affiliates
are defined as those affiliates with higher expatensity than their industry average.
Interaction terms between the productivity of thed and fourth quartile dummy and
tariff changes for VFDI are negative and highlynsiigant. Such terms for HFDI are
negative in the third quartile but not significaftifferent definitions of VFDI and

Stata allow an evaluation of only one interactiennt in a logit or probit model and do not
incorporate multiple interaction terms or a multimal logit model. We calculate marginal effects at
different change levels in tariff rates and confitmt the effect of tariff changes is most sigrific
for firms in the middle range of the productivitistlibution. In Appendix A5 and A6, the marginal
effects corresponding to column (3) in Table 5 eoldmn (1) in Table 6 are presented.
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HFDI are used in columns (2) and (3). In column {&ns investing abroad so as to
maintain a supplier—assembler relationship arerdaghas HFDI firms while other
investing firms are regarded as VFDI firms. Theerattion terms between changes in
tariff and the third and fourth quartile dummy aignificantly negative for VFDI but
not for HFDI. This result is consistent with ouretnetical prediction. Column (3)
defines those affiliates that engage in divisiorador as VFDI. The interaction terms
between changes in tariff and third quartile dumamng significantly negative for both
HFDI and VFDI. However, this term’s magnitude isgiex for VFDI affiliates.
Moreover, for VFDI, the interaction term with theoufth quartile dummy is
significantly negative. Therefore, the effects afift reduction on VFDI are always
significant for the third quartile of productivitistribution. These results are consistent
with our hypothesi$.

=== Table 6 ===

Next, we apply the same empirical model for Japafé3l to European countries
and the estimation results are reported in Tablamples in Table 7 are selected in the
same manner as for TablE 5Ne first select firms that did not invest in K, France,
Germany, and ltaly in 1994 and check whether tmested in these countries from
1995 to 2003. Although the interaction term betw#enthird or fourth quartile dummy
and changes in tariff in the results of Table 6weally significantly negative, those in
Table 7 are not in most cases, except for columnA® previously mentioned, this
result may reflect the fact that the nature of FDEurope might be more similar to
horizontal FDI and not vertical FDI.

=== Table 7 ===

5. Concluding Remarks
This paper attempted to clarify the reasongHerrelatively rapid growth of FDIs in

19 As a robustness check, we replace the TFP indéx twe TFP estimates calculated using the
Levinsohn and Petrin (LP) methodology (Levinsohd Betrin, 2003). Although the interaction term
for tariff changes and the fourth quartile dummydiaes negative and significant instead of the
third quartile dummy in some cases, major findimlgs not change. Estimation results of TFP
estimates using the LP method are provided on stque

X The number of samples and basic statistics for @diResponding to Table 7 are presented in
Table A1 and Table A2.

17



Asia by examining the mechanics of HFDI and VFDd dry shedding light on the role
of trade costs. We first extended the Helpman e(24l04) model to allow firms to

choose another option, VFDI, and derive severgb@siions regarding the relationship
between trade cost reduction and firms’ FDI chaidésxt, we empirically examined

these propositions in relation to Japanese FDILhna, Thailand, Malaysia, and

Indonesia by estimating the discrete choice modefirms’ choices among three

options: domestic production, HFDI, and VFDI. Ageault, our estimation revealed that
the reduction in tariff rates in host countries affected differently depending on

productivity level and type of FDI. This reducticattracts the middle range of
productive firms but does not attract the most pobide or the least productive firms.
Because developing countries, particularly EastaAsicountries, experienced a
relatively rapid decrease in tariff rates, we cadel that the increase in VFDI through a
reduction in the tariff rates led to the recentatiee surge of FDIs in developing

countries.
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Appendix 1. Slope of Profit Function
This appendix examines differences in the slopegrofit functions among
production types.

A1.1. Domestic vs. VFDI
The condition that the slope in VFDI is greaternthihie slope in domestic
production is as follows:

Vv - e (Ba-Lw,  _[A+At™ =

Assumption 2 gives us the following corollary.
Corollary 1: 0 <B< 1.

Proof. Obviously,B > 0. (A + At™?) — (A’ + A)) = (A; — Ay) (1 —t*7). Because t
97, Ar+ Aot™” > At + A, using Assumption 2. Then, sinee> 1,B< 1.

We define functiorg(a,t):

(Ba-1)w,
t-B

Then, we can easily show that (considering that)

"ol 2o0 suo-Efic
Also, denotingg* so thatS,¥ = S,°,

. (Ba*-Lw, . _(t-B)n+w, J1

! t-B Bw, B-
By employing these relationships and results, wawdFigure Al and obtain the

following result.

g(at)=

Corollary 2: If a>a*, then S, > S°. Otherwise, S,V < S°.

In other words, the lower the wages for unskilladdr in a foreign country, the more
likely the slope in VFDI is greater than that inrDestic.

=== Figure Al ===
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In contrast, the condition can also be rewrittefodews:

V>l 14| li<|a+ LB
Sl Sl (sz ( W, )
Given Assumption 2, we have the following:

oB

B ool acfolare el (s +a)a-a)<o

Using the sign of this derivative, we can draw finevious condition as in Figure A2
and findt such that RHS = LHS, denoted By As a result, we obtain the following
result.

Corollary 3: If t <t*, then S, > S°. Otherwise, §,¥ < S,°.

The lower the trade costs, the more likely the slap VFDI is greater than that in
Domestic.

=== Figure A2 ===

Last, let®, " be the productivity in which Domestic and VFDI leasqual profits
for firms in countryk. Thus,®,"P can be expressed as follows:
O, = /(S = SP) =/ [(tri+ wa)*" (Act™ + Ap) — (r1 + Wa)7 (AL + Ast™™)].
Its derivatives with respect to various parametaes examined. The derivative with
respect to trade cost is as follows:

00" _ f(l-o)
o (s -5f

ol + vl A -+ w ) Ao+ w o (A + A )

With Assumption 2,

(trl W, )l_a A- (rl + V\ﬁ)l_a A =2 l(trl W, )l_a - (rl + V\ﬁ)l_UJA&-

As a result, the sufficient condition for the postderivative can be written as follows:

VD

Corollary 4 (t-1), <(a-Lw, = OC;: > 0.
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In other words, if wages for unskilled labor in@édign country are sufficiently low,
productivity cutoff becomes low with respect to esing trade costs.
Its derivative with respect to fixed entry cosgigen by
0 1
ot s -

Given corollaries 2 and 3, we obtain the following:

Corollary 5: If a>a* or t <t*, then 60,"°/of > 0.

With respect to the size of the foreign market,

VD
0O o T, w7~ ir, + taw, )7

oA (s'-sP)

The following corollary is obtained.
Corollary 6: If ta< 1, then 60,"°/0A; < 0. Otherwise, 60,"16A; > 0.

That is, if wages for unskilled labor in a foreigountry or trade costs are sufficiently
low, productivity cutoff becomes low with respect decreasing plant setup costs or
expanding market size in a foreign country.

The derivatives with respect to other parametersammarized as follows:

VD _ o o o
Corollary 7: 00" _ f(1-awy(r, +aw,) (A + At )<O, 09" _,
% (s -s°) ob

Wages for skilled labor do not affect productivitytoff, whereas lower wages for
unskilled labor in a foreign country reduces prdduty cutoff.

A1.2. Domestic vs. HFDI
The condition that the slope in HFDI is greaterntithe slope in domestic
production can be simplified as follows:
(tri—rp) + (twy—wo) > 0.
This condition can be expressed as follows:
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Corollary 8: b<[w—2tja+[t—ﬁj - S >8P
r' .

r-l 1

r, + W
Corollary9: t>2—2 « §' >SP
ro+w,

Figure A3 shows Corollary 8, given the trade cotts,lower the wages for skilled or
unskilled labor in a foreign country, the more likéhe slope in HFDI is greater than
the slope in Domestic. Corollary 9 indicates tlgaten wages for skilled and unskilled
labor, higher trade costs lead to a similar retetiop of slopes in HFDI and Domestic.

=== Figure A3 ===

Let ©"'° be the productivity whereby Domestic and HFDI giebjual profits for
firms in countryk. Namely,®,"° can be expressed as follows:
O, =1/ (S - SP) = £/ [{(ri+w) A+ (r2+ W) A} = (ry+wy)™ (A + Ast')].
Its derivatives with respect to fixed entry costsl aize of foreign markets are given by
the following:

" 1 00" f
af SlH _SlD ! aAz (SI/ _SlD
Because the latter becomes negativesifr, + ws) / (r1 + ws), using Corollaries 8 and 9,
these two derivatives can be summarized as follows.

; e o) - (r +w,)

00" 3oL

Corollary 10: S*>gP o =t
yl0: S >S pr on,

<0

In other words, if wages for skilled/unskilled lakba a foreign country or trade costs
are sufficiently low, productivity cutoff decreasegh respect to decreasing plant setup
costs or expanding size of the market in a foremmtry.

The derivatives with respect to the other pararsedez summarized as follows:

00," - f (0 _1)(r1 + Wl)l_a At

2 <0,
(s -s°)

Corollary 11:
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00[° _ f{l-aw,At ™ (r, +aw,)” <o O _ f(o-2r,A, (br, +w,) -0

da (SlH _ SlD )2 ob (SlH _ SlD )2

An increase in trade costs or lower wages fore#ilinskilled labor in a foreign country
reduces productivity cutoff.

Al1l.3.VFDI vs. HFDI

Our assumption of identical plant setup costsveen VFDI and HFDI ascertains
that firms choosing VFDI and those choosing HFDInat coexist. In other words, in
this model setting, firms select their productiatterns from a choice of either VFDI or
Domestic or between HFDI and Domestic. Howeveweafassume different plant setup
costs between these two FDIs, we show that by nateg Figures Al and A3,
situations wherein firms choose VFDI, HFDI, and Destic production patterns can
coexist. Figure A4 shows that there are combinatinfa andb, whereinS," > S° and
SV > SP. For example, i, > S in these combinations, by assuming that plantpsetu
costs are cheaper in VFDI than HFDI, firms with tilgvels of productivity choose
HFDI, those with medium levels choose VFDI, andsthavith low levels choose
Domestic.

=== Figure A4 ===
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Table 1: New Investors by Region
North Europe Asia Others Total

America

1995 19 38 248 13 318
1996 29 26 164 12 231
1997 17 26 119 9 171
1998 12 18 53 10 93
1999 10 17 45 4 76
2000 10 17 57 4 88
2001 6 21 85 3 115
2002 5 16 60 2 83
2003 1 10 25 1 37
Total 109 189 856 58 1212

Source: Authors’ calculation based on the linked databas®asic Survey of Japanese Business

Activities and Survey of Overseas Business Actwgiti
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Table 2: Share of Export-intensive Affiliates: 2000
North Europe Asia World

America

Textile 15% 10% 59% 43%
Chemical 29% 34% 46% 48%
General Machinery 23% 29% 54% 29%
Electric Machinery 18% 17% 51% 27%
Information and Communication devices 27% 23% 58% 20%
Transport Equipment 23% 22% 39% 46%
Precision Instrument 30% 33% 65% 17%
Other manufacturing 27% 25% 48% 50%

Source: Authors’ calculation based on the Survey of OgassBusiness Activities.
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Table 3: Number of New Overseas Affiliates in Newdstors by Country from 1995 to
2003

Non-MNE:¢ New MNE:s Incumbent MNE
China 2382 275 271
Indonesia 2647 92 128
Malaysia 2645 37 185
The Philippines 2727 60 71
Thailand 2530 117 229

Notes: Non-MNEs are firms with no foreign investment betwel994 and 2003. New MNEs are
firms with no investment in 1994 but set an affdign a concerned country between 1995 and 2003.
Incumbent MNEs are firms with an affiliate in a cemed country in 1994,

Source: Authors’ calculation based on the linked databas®asic Survey of Japanese Business

Activities and Survey of Overseas Business Actwgiti
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Table 4: Comparison of TFP Index by FDI Status

China 1st quartile 2nd quartile 3rd quartile 4th glearti Total
Non-MNEs 26.8% 26.3% 23.3% 23.6% 100.0%
New MNES 18.5% 17.1% 35.3% 29.1% 100.0%
Incumbent MNEs 12.2% 21.0% 31.4% 35.4% 100.0%
Indonesia
Non-MNEs 26.5% 25.7% 24.0% 23.8% 100.0%
New MNES 6.5% 16.3% 35.9% 41.3% 100.0%
Incumbent MNEs 10.2% 14.8% 35.9% 39.1% 100.0%
Malaysia
Non-MNEs 26.1% 26.0% 24.1% 23.7% 100.0%
New MNES 13.5% 16.2% 40.5% 29.7% 100.0%
Incumbent MNEs 12.4% 14.1% 34.1% 39.5% 100.0%
The Philippines
Non-MNEs 26.0% 25.6% 24.5% 23.9% 100.0%
New MNES 13.3% 15.0% 36.7% 35.0% 100.0%
Incumbent MNEs 5.6% 12.7% 28.2% 53.5% 100.0%
Thailand
Non-MNEs 26.8% 26.0% 23.6% 23.6% 100.0%
New MNES 10.3% 20.5% 38.5% 30.8% 100.0%
Incumbent MNEs 13.1% 16.6% 32.3% 38.0% 100.0%

Source: Authors’ calculation based on the linked databas®asic Survey of Japanese Business

Activities and Survey of Overseas Business Actwgiti

29



Table 5: Estimation Results for Logit Model. FDI kive Asian Countries (Marginal
Effect)

1) &) (©)
At -0.0004
(0.0003)
TFP 0.0606** 0.0136 0.0205
(0.0264) (0.0136) (0.0312)
Ql*At 0.0006 0.0008***
(0.0004) (0.0003)
Q2*At 0.0001 0.0002
(0.0003) (0.0003)
Q3*At -0.0008***  -0.0008***
(0.0003) (0.0003)
Q4*Ar -0.0005 -0.0006**
(0.0003) (0.0003)
KL ratio 0.0151***  0.0155***  0.0152***
(0.0025) (0.0024) (0.0024)
R&D intensity 0.0207 0.0196 0.0184
(0.0617) (0.0591) (0.0581)
Share of unskilled worker -0.0156***  -0.0151*** -0.084+*
(0.0046) (0.0046) (0.0046)
Agglomeration 0.0004** 0.0004** 0.0004**
(0.0002) (0.0002) (0.0002)
Country dummy Yes Yes Yes
Country dummy X TFP No No Yes
Industry dummy Yes Yes Yes
Observations 13,512 13,512 13,512
logll -2093 -2076 -2071
pseudo-R-squared 0.127 0.134 0.136

Notes. Standard errors are clustered at the two-digilustry level. Figures in parenthesis are
standard errors. *** ** and * represent statisticsignificance at 10%, 5%, and 1% levels,

respectively.
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Table 6: Estimation Results for Multinomial Logitddel. Choice of FDI Type to Five Asian Countriesafiginal Effect)
) @) ?3)

Local sales ort intensitve . FDI with full-scale FDI with
intensive FDI =P FDI Supplier FDI - Other FDI local production division of labor
(HFDI) (VFDI) (HFDI) (VFDI) (HFDI) (VFDI)
Ql*At 0.0006** 0.0001 0.0003** 0.0002 0.0005** 0.0003
(0.0002) (0.0003) (0.0001) (0.0003) (0.0002) (0.0002)
Q2*At 0.0001 -0.0001 0.0001 -0.0001 0.0001 0.0000
(0.0003) (0.0003) (0.0002) (0.0003) (0.0002) (0.0002)
Q3*At -0.0003 -0.0005** -0.0001 -0.0006** -0.0003* -0.0004**
(0.0002) (0.0002) (0.0001) (0.0003) (0.0002) (0.0002)
Q4*At -0.0002 -0.0004 -0.0001 -0.0005** -0.0003 -0.0002**
(0.0003) (0.0003) (0.0001) (0.0003) (0.0002) (0.0001)
TFP 0.0246 0.0040 0.0110 0.0078 0.0087 0.0120
(0.0296) (0.0087) (0.0138) (0.0113) (0.0160) (0.0230)
KL ratio 0.0077%** 0.0068*** 0.0029***  0.0101*** 0.0066%* 0.0079%**
(0.0019) (0.0007) (0.0007) (0.0016) (0.0012) (0.0014)
R&D intensity 0.0248 -0.0102 0.0062 0.0072 0.0133 0.0036
(0.0334) (0.0230) (0.0208) (0.0233) (0.0184) (0.0436)
Share of unskilled worker -0.0057 -0.0081** -0.0001  03@0*** -0.0135*** -0.0010
(0.0038) (0.0032) (0.0014) (0.0027) (0.0020) (0.0034)
Agglomeration 0.0002* 0.0002** 0.0001* 0.0002** 0.0001 0002***
(0.0001) (0.0001) (0.0000) (0.0001) (0.0001) (0.0000)
Country dummy Yes Yes Yes
Country dummy x TFP Yes Yes Yes
Industry dummy Yes Yes Yes
Observations 13,512 13,512 13,512
logll -2432 -2404 -2455
pseudo-R-squared 0.127 0.136 0.123

Notes: Standard errors are clustered at the two-digiigtry level. Figures in parenthesis are standaioiise ***, **, and * represent statistical signifance

at 10%, 5%, and 1% levels, respectively.
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Table 7: Estimation Results for Multinomial Logitddel. Choice of Type of FDI to four European Coig#ti(Marginal Effect)
@ &) ©)

Local sales BExport . FDI with full-scale FDI with division
intensive FDI intensitve FDI Supplier FDI Other FDI local production of labor
(HFDI) (VFDI) (HFDI) (VFDI) (HFDI) (VFDI)
Ql*At -0.0001 -0.0003 0.0001* -0.0015 -0.0017** 0.0004
(0.0009) (0.0006) (0.0001) (0.0014) (0.0008) (0.0003)
Q2*At -0.0008 0.0005 0.0000 -0.0002 -0.0016* 0.0008**
(0.0005) (0.0008) (0.0000) (0.0018) (0.0008) (0.0003)
Q3*At -0.0017*** -0.0001 0.0000 -0.0019* -0.0019*** -0.0001
(0.0005) (0.0004) (0.0000) (0.0010) (0.0006) (0.0003)
Q4*At -0.0009* -0.0001 0.0001*** -0.0014 -0.0016** 0.0003
(0.0005) (0.0006) (0.0000) (0.0013) (0.0006) (0.0003)
TFP -0.0027 0.0086** -0.0002 0.0198 0.0157*** -0.0021
(0.0049) (0.0034) (0.0003) (0.0124) (0.0048) (0.0028)
KL ratio 0.0015** 0.0018* 0.0000 0.0049*** 0.0017 0.001:3*
(0.0007) (0.0009) (0.0000) (0.0015) (0.0011) (0.0002)
R&D intensity 0.0456** 0.0144 0.0004 0.0605** 0.0099 orez**
(0.0207) (0.0104) (0.0009) (0.0244) (0.0175) (0.0096)
Share of unskilled worker 0.0051** -0.0019 0.0003* aoe -0.0022 0.0032*
(0.0025) (0.0012) (0.0002) (0.0043) (0.0028) (0.0018)
Agglomeration 0.0001 0.0001* 0.0000 0.0001 0.0002*** 000
(0.0001) (0.0000) (0.0000) (0.0001) (0.0001) (0.0000)
Country dummy Yes Yes Yes
Country dummy x TFP Yes Yes Yes
Industry dummy Yes Yes Yes
Observations 5,507 5,507 5,507
logll -489.7 -470.2 -474.5
pseudo-R-squared 0.151 0.170 0.166

Notes. Standard errors are clustered at the two-digugtry level. Figures in parenthesis are standaise ***, **, and * represent statistical signifince
at the 10%, 5%, and 1% level, respectively.
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Table A1: Number of New Overseas Affiliates in NeEwestors from 1995 to 2003 in
Four European Countries

Non-MNEs New-MNEs Incumbent MNEs
UK 1,292 36 118
France 1,379 14 53
Germany 1,324 10 113
litaly 1,410 8 27

Note: For definitions of non-MNEs, new MNEs, and incumbBNES, see Table 3.
Source: Authors’ calculation based on the linked databas®asic Survey of Japanese Business

Activities and Survey of Overseas Business Actwgiti

Table A2: Comparison of TFP index by FDI statusaur European countries

Productivity Distribution
1st qurtie 2nd qurtile  3rd qurtile  4th qurtile Total

UK
Non-MNEs 25.9% 25.9% 24.1% 24.0% 100%
New MNES 19.4% 11.1% 30.6% 38.9% 100%
Incumbent MNEs 16.9% 20.3% 31.4% 31.4% 100%
France
Non-MNEs 25.4% 25.6% 24.2% 24.8% 100%
New MNES 21.4% 7.1% 42.9% 28.6% 100%
Incumbent MNEs 18.9% 15.1% 37.7% 28.3% 100%
Germany
Non-MNEs 25.8% 26.1% 24.8% 23.3% 100%
New MNES 10.0% 10.0% 10.0% 70.0% 100%
Incumbent MNEs 17.7% 14.2% 27.4% 40.7% 100%
Italy
Non-MNEs 25.3% 25.2% 24.7% 24.8% 100.0%
New MNES 25.0% 25.0% 37.5% 12.5% 100.0%

Incumbent MNEs 18.5% 18.5% 29.6% 33.3% 100.0%

Source: Authors’ calculation based on the linked databas®asic Survey of Japanese Business

Activities and Survey of Overseas Business Actwgiti
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Figure 1: Medium Trade Cost and Low Wages for UteskiLabors
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Figure 3: Different Plant Setup Costs: Three TygeSirms
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Figure 5: Share of the Number of Japanese Ovefdbliates by New Investors in Asia
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Source: Survey of Overseas Business Activities.
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Figure 6: Changes in Tariff Rates by Region andr@gu
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Figure 7: Effects of Tariff Reduction on ProdudywCutoff
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Figure Al: Relationship betwe&" andS,°: Role ofa
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Figure A3: Relationship betwe&™ andS,°: Role ofa andb
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Figure A5: Marginal Effects for the Interaction fires at Different Level of Changes in Tariff Ratestfte Logit Model (Corresponding
to Model (3) in Table 5)
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Figure A6: Marginal Effects for the Interaction Tires at Different Change Levels in Tariff Rates ia Multinomial Logit Model
(Corresponding to Model (1) in Table 6)
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