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Abstract

This paper analyzes the dynamic pattern of Japanese manufacturing foreign direct investment
(FDI) in Asia. Japanese electronics firms shifted manufacturing operations abroad in the 1990s. We
focus on the timing issue of the surge in FDI: Why in this period did Japanese manufacturing FDI
increase? The findings indicate that in addition to productivity improvements, learning experiences
from FDI are the primary determinants of the FDI wave: Own past FDI experiences, other firms’
experiences and the presence of distribution services encourage manufacturing FDI.
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1 Introduction

Foreign direct investment (FDI) has grown more rapidly than trade and the major share of FDI is unde
taken by large manufacturing firms. During the 1990s, the number of Japanese electronics firms sett
up manufacturing plants overseas increased (in 1994 the number of firms with foreign manufacturil
affiliates was 131 and in 1997 it was 382In Asia, the number of newly established locéllmtes by

Japanese firms also increased in the mid 1990s (Figure 1). Because a FDI boom and slump may re
in an economic boom and slump in host countries, it is important to investigate what causes the dynar
patterns of FDI to assess the impact of multinational firms’ behavior. The rapid change of FDI in a give

industry and a region is the main issue we examine in the paper.

Figure 1. The number of newly established lodilliates by all Japanese firms in Asia
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Source:The Survey on Overseas Business Activitiethe Ministry of Economy, Trade and Industry.

1The figures are fronThe results of the basic survey of Japanese business structure and activities (1994hyi €95)
Ministry of International Trade and Industry.



Because operating in foreign countries requires firms to have management ability and superior te
nology, the increase of FDI could be regarded as productivity improving. However, when considerir
dynamic manufacturing FDI patterns in Asia, in particular the rapid change in FDI, because productivi
did not fluctuate drastically, there may be additional driving forces of FDI. We believe that, in additior
to productivity heterogeneity, firm experiences inherent to manufacturing FDI cause the dynamic patte
of FDI. We examine what experiences are significant in causing the FDI wave in Asia.

We contribute to the literature by finding the determinants of the FDI wave empirically. In particular
we focus on the experiences of firms associated with FDI activities: 1) own past FDI experiences, 2) ott
firms’ FDI experiences and 3) experiences of the operating distribution sector. In examining the dynan
pattern of FDI, FDI experience plays an important role in determining the persistence of investme
decisions. In the trade literature, the presence of sunk costs causes heterogeneity of export behe
(Roberts and Tybout (1997) and Bernard and Jensen(1999, 2004)). If there are sunk costs related to
and these costs can be saved by investment experience, firms that conducted FDI in the past are il
to invest abroad in the current period. If there exists such a positive state dependence, once firms ¢
investing abroad, these firms keep investing, causing persistence in FDI.

In addition, investment experiencé&ecting current FDI decisions is not only own experience, but
also other firms’ experience. Firms may hesitate to invest because of risks in operating in foreign cot
tries. However, if they can gain information from observing other firms’ FDI, they may invest as well.
It is well recognized that Japanese firms follow similar strategies taken by other Japanese firms, wh
is calledyokonarabi(see, for example, Yoshimura and Anderson (1997)). The existence of this type o
positive externality leads to FDI waves.

Finally, experiencesfBecting manufacturing FDI are not restricted to manufacturing investment. Dis-



tribution direct investment may induce subsequent investments, referred to by Kogut and Chang (19"
as platform investments. Because Asia experienced rapid economic growth, the distribution sectors w
important for penetrating local markets. If an operating distributor already exists, subsequent investm:
benefits may well be larger because intangible assets, such as goodwill or reputation in local marke
can be shared between foreigfilates. This motivates firms to set up manufacturing factories.

We estimate a firm-level dynamic decision model by incorporating these factors and find that they &
significant for FDI decisions. We use data on FDI in Asia for publicly traded Japanese electronics firm
Our estimates show that all three variables have a positive impact on FDI: past investment experience
a positive &ect on current investment, i.e., positive state dependence. There is a pdBnteedirect
investment in distribution on manufacturing. Lastly, we find a positive externality for FDI: other firms’
FDI positively dfects investment decisions. These factors, in addition to productivity improvements
caused the boom in FDI.

This paper proceeds as follows. The following section sets up a dynamic decision model for firm
and Section 3 specifies the empirical model, a panel probit model. Section 4 introduces the data. We tl

present our estimation results in Section 5, and conclude this paper in Section 6.

2 Model

Consider a firm facing a dynamic choice problem of whether to set up a foreign manufacttitiatpa

Our framework is the dynamic discrete choice model of Roberts and Tybout (1997). For eachtperiod,
firm i’s gross profit ist = n(Xj, Yi)A(DistFDl;), wherer(-, -) is the base profityi; = 1 indicates investin
manufacturingy;; = 0 indicates no investment, ands an increasing function of the distribution direct

investment (DidEDI;), wherea(0) > 0. ThisA captures theféects of distribution direct investment on
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profit. Firms are assumed to choose the level of distribution direct investment period by period, so tl
decision to invest in manufacturing is the only dynamic decision. We also assume that if a firm invests
manufacturing, proximity ensures a large instantaneous pn¢Xi:, 0) < (X, 1).

The dynamic problem of firmis to maximize the sum of discounted profits:
mYaXEt[Z B'(Xie, Yir)d = C(Yie, Yie-)],
: t=1

whereg is a discount factorf; is the expectation operatoy; = {Yjo, Yi1,...}, andC(-,-) is the cost of
investmentC(Yi, Yii_1) = pYi(1 — Yi_1) + qVit Yii_1. We assume that firms incur a sunk search qast,

they did not invest in manufacturing in the previous period. This sunk cost is specific to manufacturir
investment, in which firms are required to pay for setting up new establishments. Firms do not ha
to incur the costs if they have previous period experience. Similarly, we assume that there is a cost
consecutive investment in manufacturing: if a firm invests consecutiveély atandt, it has to incumg.

The Bellman equation in peridds:
V(Xit, Yie-1) = rQa)qﬂ(Xit, Yie)Ad — pYie(1 - Yi—1) — Qi Yi-1 + BEV(Xits1, Yie) ).
it
Therefore, the firm invests if:

m(Xii, 1)A = p(1 = Yi_1) — QYi—1 + BEV(Xit41, 1) — [7(Xit, 0)A + BEV(Xir41,0)] > 0

— (7(Xi, 1) — (X, 0)A = p+ (P — Q) Yit-1 + B(EV(Xit11, 1) — EV(Xit41,0)) > 0



Hence, the decision to invest is based on the following rule:

Yie = 1(PYi-1 + 71+ W > 0), (1)

wherel(-) is an indicator functionp= p - q, 7 = (X, 1) — 7(Xit, 0), andW = —p + B(EV(Xit41, 1) —

EV(Xi.1,0)). Equation 1 is the decision to invest that will be estimated in the paper.

3 Empirical Specifications

Our empirical model is based on the investment decision condition given by Equation 1. To parameter
equation 1, we assume a particular functional fom¥;;_1 + 71 + W = B1Yji_1 + B2InDistFDI;_; +
BzInOtherManudrDl;_;, + X6 + &, WhereX;; is a matrix of covariates including the firm’s observable
characteristics andlis a vector of parameters.

If the sunk search costs are higher than the consecutive investmentcaghy, the codficient of the
lagged dependent variable is positive. If the sunk search costs are lower than the consecutive investn
costs p < ), a negative state dependency results. The relative severity of the costs is tested with t
lagged dependent variable d¢bheient,s;. If the &fect of saving sunk costs is largs, will be positive.

The dtect of distribution direct investment, increases profits from exporting and direct investment.
If there is a proximity of manufacturing FD& (> 0), the level of distribution direct investment positively
affects the likelihood of a manufacturing direct investment decision. We use the log of the number of on
year lagged distribution direct investment (In Bigll;_,) in a linear form. This is a stock of distribution
direct investment that captures the distribution Fiéet.

Externalities &ect FDI decisions either positively or negatively. The mechanism by which external-



ities dfect FDI may have a complicated form, because they may operate through information spillove
product market competition, and competition for the local labor force. We focus on whether external
ties dfect FDI decisions positively or negatively, instead of examining the mechanism in detail. We us
the log of the number of one-year lagged manufacturing FDI of other firms (In OtheiMR2iQw,) for
capturing the ffect of investment externalities.

The other covariates term iX;;6 = 6o + 61 In Productivity;, + 6, In Employment+ 63 In Cap/Laly +
04In DebtAsset We consider theféect of productivity diferences on FDI choice (Helpman, Melitz, and
Yeaple (2004)). Productivity is defined as per worker value-added, which is sales minus the purchase
raw materials divided by the number of employees, deflated by the producer price Rrddxi€tivity,).

This controls for labor productivity. If productive firms are likely to invest abroad, productivigcts
FDI decisions positively.

Other variables are conventional controls in the FDI literature. The number of empl&re@éaymen)
controls for the size of the firm. The capital-labor ra@afy/Laby) is calculated as depreciable assets di-
vided by the number of employees. This controls for the capital intensity of firms. We use the debt-as:
ratio (DebtAssef), which is total debt divided by total assets, to represent the firm’s financial constraints

The error termg;, may include time-specific factors, individual-specific factors, and serially cor-
related components. Because including both the exchange rate and time dummies may cause pote
problems with multicollinearity, we use only the time dummies. This time dummy is not merely a contro
variable; it has an important role in taking into account the year-spediéicts on Japanese firms: the
effects of market conditions in Asian countries (product and labor markets), the Asian currency crisi

and recession in Japan.



3.1 Random Hfects Probit Models

Because our dependent variable is an index taking the value of 0 or 1, we employ probit models for t
estimation. The randomftect probit model is expressed as follow; = 1(81Yi_1 + B2DistFDlj_; +
B30therMant-Dl;_; + X6 + ut + 6 = 0), wherey, is the time dummyg; = a; + iy, and is distributed
normally.

If we assume that the correlation between error terms caused by the rafidontegms iCoVe, €5) =

CoVa; + i, @i + mis) = 02, the choice probability for firnh conditional on the randonfiect factor is:

by ot
li = PrOkXYil, e, Y|T) = f .. f ¢(€1, cee, GT)dél ... 6T = thT_l[CD(bitlai) - (D(aitlai)]¢(a’i)da/i’

whereay = —Wik andby; = oo if dy = 1, 8¢ = —oc0 andby = —Wk if diy = 0, andWik = B1Yi1 +
BoDistFDI;_; + B30therManidrDli_; + X6 + . This is because, conditional en, the error terms
are independent, making it possible to integrate out. We can estimate the above model by using
Gauss—Hermite procedure to evaluate integrals (see Butler affdtNi082)).

However, to use the above specification in the dynamic probit model, the assumptions are ma
that the initial period data generating process is exogenous and the errors are correlated only thro
individual terms. Because these assumptions are restrictive, they need to be altered. Then, we need to
into account the initial conditions problem (Heckman (1981)) to control for unobservable heterogenei
appropriately. Following Heckman (1981), we deal with this problem by approximating the probability
of the initial outcome using a probit model and allowing the error term in the initial period to be correlate

with the errors in other periods. Hence, we specify not only the model in the subsequent years but a



the initial stage model as a probit model:

Yii = |(ﬁlYit—l +ﬁ2DiStFD|it_1 +,830therManllFDIit_l + Xit0 + Mt + € = O)

Yio = 1 (Xiod + €0 > 0),

whereYjq is the initial period decision¥o are the covariates for the initial periog,is the parameter
vector, ands is the initial period error term. We allow a correlation between the error terms in the initial
period and at subsequent periods in the following parameterized®@¥e, €;¢) = ;. In the estimation,

we impose the restrictiop = ysfort # s, because it is diicult to achieve convergence in the estimation
with too many free parameters.

In addition to the initial conditions problem, we consider the persistence of the error term to dis
tinguish the persistentflects caused by firm behavior, namely, state dependence, from merely th
persistence of the error term. The serial correlation pattern is represented with an AR(1) proce:
nt = pni-1 + vii. For identification, we assume thdar(go) = 1 andVar(et) = 1. The elements of
the variance—covariance matrix fgrare (1- o%)p"° + o for 0 < s < t, wheres? = 0% /(07 + o72).

The choice probability for firm is therefore given by the following joint probability:

Prob((Xi0§ + EiO)(ZYiO - 1) >0, (ﬁlYiO +ﬁ2DiStFD|i0 +,830therManUFDIi0 + Xi16 + Eil)(ZYil - 1) >0,

ceey (ﬁlYiT—l +,32DiStF Dlit_1 +,33OtherMaanD|iT_1 + X0 + MT + EiT)(ZYiT - 1) > O)

Because this specification requires high dimensional integration, we use the simulated maximum ik
lihood (SML) method to estimate this model. We use the Geweke, Hajivassiliou, and Keane (GHK

method to evaluate this integration (see, for example, Hajivassiliou and Ruud (1994) and Train (2002)



4 Data

We compiled data on direct investment and firm characteristics for publicly listed electronics firms fror
Kaigai Shinsyutsu Kigyo Sorgdapanese Overseas Investment) published by Toyo Keiddiates are
defined as entities incorporated in a foreign country with at least 10 percent ownership by the Japan
firm. Because we have collected data from the 2002 issue, our sample captures fidile@tgsaexisting

in 2001. We derived annual counts of FDI based on the start date of investment and constructed a durn
variable based on whether a firm invests in manufacturing. The dummy variable is 1 if a firm invest
irrespective of the number of manufacturinfiilates, and O otherwise. This variable is used as our
dependent variabfe.

According to the publisher’s classification, we create two main categories of motivation for FDI
distribution and manufacturing. Multiple motivations for FDI are shown in the data file. We take FDI tc
be manufacturing FDI if the manufacturing motivation is included. We take FDI to be distribution FDI if
the only motivation is distribution.

For other covariates, such as the number of employees, depreciable assets, total assets, total «
sales, and purchases of raw materials, we use the Nikkei Economic Electronic Databank System (NEE
These financial data are used to control for observable firm heterogeneity. The financial data correspo
to the firm’s fiscal year. Because this is not necessarily the calendar year, as in Blonigen and Tay
(2000), we compile FDI data corresponding to each firm’s fiscal year. We use nonconsolidated financ
data and because of data availability, our sample period is between 1988 to 1998.

Table 1 presents the summary statistics. Our sample has 141 firms. The number of employees in

2Although information on whether a particular FDI is a greenfield investment or a merger or acquisition is available
because our focus is on the decision to invest abroad, we do not specify it as a separate category. Also, because of mic
data, we do not take into account siz&@iences between foreigfiiiates based on the number of employees.
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Table 1: Summary statistics

Summary statistics of sample Mean Standarddev. Min. Max.
Asian manufacturing FDI in each year by our sample firms 39.8 15.3 21 66
European manufacturing FDI in each year by our sample firms 5.8 4.2 0 14
North American manufacturing FDI in each year by our sample firms9.3 5.6 1 17
The number of employees 5345.9 12175.8 96 81488

The number of firms 141
The number of observations 1551
Years 1988-1998

parent firms ranges from 96 to 81,488 here is therefore a large dispersion in firm size, meaning that we
are dealing with heterogeneous firms. We divide our sample of FDI into regions: Asia, Western Euror:
and North Americd. On average, there are about 40 new manufacturing FDIs in Asia by our sampls
firms each year, six in Europe, and nine in North America. In our sample period, 62 percent of firn
(87 firms) invested in manufacturing in Asia, 31 percent (44 firms) invested in Europe, and 40 perce
(56 firms) invested in North America. On the other hand, 51 percent (72 firms) invested in distributio
in Asia, 47 percent (66 firms) invested in Europe, and 50 percent (70 firms) invested in North Americ.
Note that because our focus is on FDI in Asia, we only consider FDI in Asia in the paper.

Figure 2 plots the time series of the number of ndiiliate establishment for the sample firms and
the amount of FDI in Asia by all Japanese firms measured in 100 millions of dollars (see JETRC
www.jetro.go.jgerystats). Here, mfdi corresponds to the number of manufactufiilgages and dfdi
to the number of distributionfiliates. The pattern of FDI in the sample is quite similar to total Japanese
direct investment in Asia, which is depicted as the line “All Japan”. Figure 2 shows that in the earl

1990s, the growth of both investments slowed down; however, from the mid 1990s, FDI drastically ir

3The largest firm is Hitachi.

4In Asia: South Korea, China, Taiwan, Hong Kong, Singapore, Thailand, the Philippines, Malaysia, Indonesia, Vietnar
India, and Sri Lanka. In Western Europe: UK, Germany, Austria, France, the Netherlands, Belgium, Luxembourg, Swed:e
Spain, Italy, and Portugal. In North America: Canada, USA, and Mexico.
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Figure 2: The number of newfdiates by sample firms and the amount of FDI by all Japanese firms in
Asia
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Note: “All Japan”= the amount of direct investment in Asia by all Japanese firms measured in 100 millions of dollars. “mfdi”
= the number of manufacturingtdiates by our sample firms and “dfdi the number of distributionfiiliates by our sample
firms.

creased. Thus, we call this the FDI wave in Asia in this paper. As can be seen, it may be safe to maint
that the sample firms’ behavior is not too dissimilar to the typical behavior of Japanese direct investme
To provide some idea about the increase in the number of parent firms investing in Asia, we consic
what percentage of firms invest abroad each year. On a regional basis, Figure 3 plots the percentage
firms that establish new foreigridiates each year. In Figure 3, NA stands for North America, mfdi for
manufacturing, and dfdi for distribution direct investment. In each area, distribution and manufacturir
direct investment follow a similar pattern. However, there are significefgrdnces across regions.
In the late 1980s, there were no significanteliences in the share of firms establishing néwiates,

whereas in the 1990s, the share increased in Asia and decreased in Europe and North America.
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Figure 3: The share of firms establishing ndifliates: By region
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Note: “mfdi” = manufacturing direct investment, “dfd# distribution direct investment, “NA= North America.

The most important determinants of FDI in a given industry is considered to be productivity heterc
geneity. Table 2 shows descriptive statistics of the log of labor productivity (sales minus raw materi
purchases divided by the number of employees) in each year. The mean productivity monotonically ris
except in 1993, which is roughly consistent with the idea that productive firms tend to invest abroa
As the skewness and kurtosis show, the distribution is skewed to the right and has fat tails. Also, t
standard deviations in the late 1990s are higher than those in the early 1990s. These figures show tha
productivity heterogeneity increases in our sample period. However, even as the mean productivity &
standard deviation increased, the percentage of firms undertaking FDI did not necessarily increase in
sample period. Therefore, it is still necessary to investigate factors other than productivitifebbtre

FDI decision.
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Table 2: Log of productivity

Year | Mean Std. Dev. Skewness Kurtosis
1988 | —1.946 Q487 -0.02 3382
1989 | -1.807 Q491 -0.057 5014
1990 | -1.708 Q459 Q247 3276
1991 | -1.603 Q0433 Q479 2983
1992 | —-1.587 Q467 Q983 5231
1993 | -1.592 Q473 Q86 5454
1994 | -1.578 Q475 102 5446
1995 | -1.512 0524 Q579 5243
1996 | —-1.332 0526 0832 4201
1997 | -1.208 0511 Q73 3928
1998 | -1.126 Q549 Q897 406

One thing we should note here is that because our dependent variable is an index on whethe!
invest in Asia, there are advantages and disadvantages in using regional basis data for the FDI decis
Because we focus on the parent firms’ direct investment decision, not on which region to invest in (i.¢
the destination of investment), regional data can be used to construct an index that helps identify whet
to invest in each period. It still may not be clear whether direct investments in some coufigctdhe
decision to invest in others. We implicitly assume that the benefit from past direct investment is able
transcend borders. In fact, Ando and Kimura (2003) suggest that in East Asia, a profiistidnution
network transcends borders because the share of intermediate goods trade in East Asian countrie
larger than in other regions. Therefore, based on the observations of direct investment and trade in A

we would expect cross-border networks to have an impact on direct investment in Asia.

5 Estimation Results

In this section, we present the results of a variety of empirical specifications of the direct investme

models discussed in Section 3.
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First, we employ a panel randorffects probit estimation by maximum likelihood without controlling
for initial conditions and serial correlation. Then, we estimate panel randi@ct® probit models with
the initial conditions and serial correlation as an AR(1) form by SML.

Table 3 presents the estimation results. The top four rows display the parameter estimates for
variables of primary interest: the lagged dependent variable, the number of distribfiiiiates, the

number of other manufacturingfdiates, and productivity.

5.1 Maximum Likelihood

In Table 3, columns 1-6 present the results of the panel probit estimation without considering initi
conditions and serial correlation. Column 1 is a parsimonious specification, where only the lagged i
vestment status and time dummies are included. Théiceat of the lagged dependent variable is
negative, suggesting negative state dependence. However, it is not found to be significant, implying tl
either search costs and consecutive costs are canceled out or these elements are not important. The
dummies in column 1 are not significant for 1995, 1996, 1997, when the FDI wave occurred. The:
results may be due to misspecification, because other factors related to the dynamics of FDI are
included in this specification.

Column 2 presents the results for when the number of distribufidiates is added. The lagged
dependent variable is negative and insignificant again. On the other handfetteoé distribution is
positive and significant. The importance of the presence of distribution networks is found. Previol
studies, such as Yamawaki (1991) and Head and Ries (2001), found poftists ef distribution direct
investment on firms’ exports. It is reasonable to assume that distribution activities also promote loc

sales. Because multinational firms engage in economic activities in local markets, these firms often kn
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more about local markets than do firms lacking a distribution sector. Therefore, this may also lead
manufacturing direct investment to exploit production proximity. Kogut and Chang (1996) find a positiv:
effect of distribution direct investment on subsequent investment. This study confirms the pdkative e
of distribution direct investment on manufacturing.

Taking externalities into account by adding the number of other firms’ fordigrates changes the
effect of own prior investment experience to be positive (column 3). Without externalities, the estimatic
of own prior investment experience might be biased. This is becausé&#oe through prior experience
may be related to other firms’ FDI and common tinféeets, and because other firms’ FDI may be
related to common timefkects as well. The inclusion of externalities reveals that the signs of the time
dummies for 1995, 1996, and 1997 are negative and the magnitude becomes large. As we mentioned
common time #ect factors might capture the positivifext of other FDI in the previous specification.
Therefore, the size of the cfiieient is highly negative with other firms’ FDI considered. Controlling for
externalities leads to positive state dependence of manufacturing FDI and negative commdietitage e
although these are not significant.

The dfect of externalities is positive. While the dteient is not statistically significant, the positive
point estimate may imply the existence of positive externalities. Thificaat of distribution direct in-
vestment continues to suggest a positiffe& on manufacturing FDI. These results may characterize the
driving forces of FDI by our sample firms: positiveects of own and other prior investment experience
and a distribution sector, and negatifBeets of common time-specific factors.

Thus far, we have not included a control for firm characteristics. Columns 4—6 present the estima
when we include productivity, firm size, capital-labor ratio, and debt—asset ratio. Produdfieitisa

the FDI decision positively. This implies that productive firms tend to invest abroad, confirming the ide
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behind the literature on productivity heterogeneity and FDI (Helpman, Melitz, and Yeaple (2004)). Al
examination of the cd&cient estimates for our primary interests, the lagged dependent variable, othe
firms’ FDI, and distribution FDI, across the first six columns reveals that the inclusion of the contro
variables does not change the sign of these variables. While no signifiteris®f the lagged investment

status and externalities are found, the positiffea of distribution FDI exists.

5.2 SML

While the maximum likelihood estimation implies that there are posititeces of prior own and other
FDI and distribution FDI, prior own and other firms’ FDI are not statistically significant. This is be-
cause there could be a bias created by ignoring initial conditions and serial correlations. We can te
these elements into account by SML. Columns 7-9 in Table 3 report the estimation results of the SN\
estimations.

Columns 7-9 show that the serial correlation parameter is negative and statistically significant. Cc
trolling for initial conditions and serial correlation increases the magnitude of the lagged investmel
status. This stems from the fact that in the previous specification, our lagged dependent variable captt
not only state dependence, but also negative serial correlation. Therefore, we are able to pin down
true state dependence by accounting for initial conditions and serial correlation.

The problem of statistical insignificance of the lagged dependent variable, other FDI, and time dur
mies is solved by taking initial conditions and serial correlation into account. In column 9, by including
all three variables (lagged investment decision, distribution FDI, and other firms’ FDI), the lagged inves
ment status has a positive and significaffiéeet. In addition to own investment status, the fGogent of

other FDI is positive and significant. Thé&ect of distribution also positivelyfiects the manufacturing
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FDI decision. These results suggest that combining these elements generates positive persistence in
In the literature, the main dynamic element considered is normally only own experience (Roberts a
Tybout (1997)). However, our estimates imply that a phenomenon such as an FDI wave may occul
there exist not only an own experiendéeet, but also other FDI and distribution FDffects.

The time dummies for 1995, 1996, and 1997 are negative and statistically significant. This findir
implies that the common year factors discourage FDI. This may be because of severe recession in Ja
However, the fact that the FDI wave seemed to occur around these years gives us the idea that elem
such as saving sunk costs, distribution services, and investment externalities, are strong enough to
courage FDI. The reason why FDI decreased in 1998 might be because of the Asian currency crisis. T
crisis was strong enough to discourage investment in Asia, where the negativeéféotevas largest in
1998.

Overall, the results reported here reveal that prior own and other firms’ FDI experience and the pre
ence of distribution services positivelffact FDI decisions. In addition, we confirm that productive firms
tend to undertake FDI. While common timffexts when the FDI wave occurred have a negative impact,

the factors having positiveftects lead to the FDI wave in Asia in this period.

6 Conclusion

Our study examines the determinants of FDI that are important for explaining the FDI wave in Asia in th
1990s. We found that there exist positive state dependence of manufacturing direct investment, posi
effects of distribution direct investment, and positive investment externalities. In addition to productivit
heterogeneity, the positive persistence factors created the FDI wave.

Our findings of a positive state dependence and positive externalities suggest that past investm
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experience of their own and other firms is significant enough to encourage firms to invest in manufactt
ing. These characteristics may well explain the pattern of Japanese FDI. While there are many stuc
on the M&A (mergers and acquisitions) wave (for example, Harford (2005)), the FDI wave has not bee
examined intensively. In recent years, because the major form of FDI has been M&A, it is important
investigate the determinants of not only the FDI wave, but also the international M&A wave.

Our data also support the hypothesis that a distribution EBteexists in Asian countries because in
the sample period, rapid economic growth was experienced in East Asia. The countries in this region h:
increased their demand for manufactured products, thereby increasing the importance of the distribut
sector. Our findings suggest that distribution direct investment plays an important role in the decisic
to build manufacturing operations. The importance of the distribution sector or service sector should

studied in more detail. This requires future research.
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Table 3: Probit estimation

Probit Probit Probit Probit Probit Probit SML SML SML
Y1 -0.016 -0.056 Q137 -0.046 -0.084 Q07 0229 Q149 Q329
(0.13) (0135) (0177) (0136)  (0137) (Q169) (Q211)  (Q21) (0236)
Distribution 02612 0276 0074  0.08% 0.07 0.08
(0.03)  (0032) (Q031)  (Q033) (Q026)  (Q025)
Other FDI 0.163 Q129 Q13
(0.1) (0.087) (Q073)
Productivity 0338  0.28% 0296 0296  0.249 0.26°
(0.116)  (Q117) (Q119) (Q07)  (0087)  (Q097)
Firm Size 0519 0433 0442 0452 0379 0383
(0.051) (Q06) (0061)  (Q047)  (QO5) (0049)
Caplab 0298 025 0248 0276 0233 0229
(0.119) (Q12) (0122)  (Q065)  (Q089)  (Q098)
DebyAsset -028% -031% -0319 -0268 -0.292 -0.293

(0.132)  (0132) (Q134) (Q091) (Q108)  (Q107)
1990 dummy | -0.082 -0.102 -1.084 -0.144 -0141 -0919 -0148 -014 -0.922
(0.204)  (0197)  (0635) (Q2) (0.2) (0563) (Q145) (Q148)  (Q477)
1991 dummy | -0.427 -0.48% -0.824 -0584 -058 -08512 -0553 -05472 -0817
(0.216)  (Q21)  (0297) (0214) (Q213) (0283) (Q131) (Q123)  (Q237)
1992 dummy | -0.225 -0.325 0963 -0457 -0458 0558 -0.398 -0.403 0.63
(0.209)  (0204) (0816) (0211)  (Q21)  (0717) (Q138) (Q133)  (0612)
1993 dummy | -0.264 -040%X -0.737 -0494 -0508° -0.772 -0451 -0463 -0.727
(0.21)  (0207) (0294) (0211) (Q211) (Q279) (Q117) (Q117)  (Q24)
1994 dummy | -0.095 -0258 -059% -0319 -0.341° -060% -0.2872 -0.3048 -0566
(0.204) (Q2) (0287) (0204) (Q204) (0273) (Q108) (Q111)  (Q216)
1995 dummy | 0165  -0.022 -1492 -0044 -0.07 -1.234 -0.029 -0.055 -1.22@
(0.198)  (0194) (0924) (Q197) (Q197) (0812) (Q132) (Q118)  (0685)
1996 dummy | 0.258 Q019  -4374 -0018 -0.047 -3524 -0009 Q036 —3.542
(0.196)  (0193)  (2706) (Q2) (0.2) (2358) (0135) (Q129)  (1987)
1997 dummy | 378 0079 -5942 Q057 Q019  -4.746 Q05 Q021 4787
(0.194)  (0192) (3705) (Q202) (Q202) (3226) (Q126) (Q127)  (272)
1998 dummy | -0.176 -059% -6.465 -0555 -0.628 -526F -0543 -0.6068 -5284
(0.207)  (0213) (3612) (0222) (Q225) (3144) (Q146) (Q138)  (2651)
P -0.2° -018 -0.197
(0.113)  (Q115)  (Q117)
log-likelihood | -575.871 -541.918 -540.67 -512.297 -509.329 -508.278 -547.47 -544.055 -543.738
number of obs| 1410 1410 1410 1410 1410 1410 1551 1551 1551

Note: The number of firms: 141. The numbers in parentheses are standard errors. The supefs&jmad® indicate
statistical significance at the 1 percent, 5 percent, and 10 percent levels.
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