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Abstract

Many previous studies based on a simple model of heterogeneous
firms have identified characteristics of multinational firms engaging in
export or foreign direct investment (FDI). While they focused mainly
on firms that serve developed countries, this study analyzes both firms
serving developing countries as well as those serving developed coun-
tries. The purpose was to identify the determining factors of firms’
decision to either export or provide FDI. The results of our analyses
indicated that the determining factors differ according to characteris-
tics of the destination country; they differ between the two cases. In
accordance with previous studies, firms that served developed coun-
tries were found to base their decision on the productivity level. On
the other hand, firms that served developing countries were found to
base their decision primarily on the capital-labor ratio, and secondar-
ily on the productivity level. Thus, among the firms serving developing
countries, capital-intensive firms chose to export while labor-intensive
firms chose to provide FDI, regardless of the productivity level, and
only firms with a mid-value capital-labor ratio based their decision on
the productivity level. These findings, which were supported by em-
pirical evidence derived from Japanese manufacturing firm-level data,
indicated that productivity level is not as significant a factor for firms
serving developing countries as it is for firms serving developed coun-
tries.
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1 Introduction

Developing countries experiencing strong economic growth are making their
presence felt more than ever in the global economy. Moreover, multinational
firms are increasingly focusing on developing countries, especially after the
recent financial crisis. In contrast to most research into recent international
trade, which focused mainly on firms that serve developed countries, this
study focuses on firms serving developing countries. Multinational firms
primarily serve foreign countries by either the export of goods or the provision
of foreign direct investment (FDI).! This study focuses on identifying and
comparing the most significant factors that influence their decision to either
export or provide FDI in the following two cases: firms serving developed
countries and those serving developing countries.

Research of heterogeneous firms, particularly Melitz (2003) and Help-
man, Melitz, and Yeaple (2004: hereafter HMY') have countributed consid-
erably to the recent international trade literature.? Assuming that firms are
heterogeneous in their productivity levels, Melitz (2003) argued that only
high-productivity firms should serve the home country and foreign export
markets while all other firms should serve the home country only. Adding
the proximity-concentration trade-off demonstrated by Brainard (1997) to
Melitz’s model, HMY concluded that high-productivity firms should serve
foreign countries via export and very high-productivity firms should serve
them via FDI: this implied that the productivity of FDI firms is higher than

that of export firms.

'We assume that each firm is a domestic firm, an exporting firm (hereafter referred
to as an export firm), or a firm providing FDI (hereafter referred to as an FDI firm).
Domestic firms serve the home country only, while export and FDI firms serve both the
home and foreign countries. To serve foreign countries, export firms produce domestically,
while FDI firms produce in the destination countries.

2See Helpman (2006) for an excellent survey of the research on heterogeneous firms.



Empirical studies have examined these theoretical analyses using firm-
level data. Based on the analysis of U.S. firm-level data, Bernard et al.
(2007a) concluded that high-productivity firms should serve foreign countries
via export. Extending this analysis using European firm-level data, Mayer
and Ottaviano (2007) argued that high-productivity firms should serve for-
eign countries via export while very high-productivity firms should serve
them via FDI. Using Japanese firm-level data, Wakasugi et al. (2008) ob-
tained results similar to those of Mayer and Ottaviano (2007). However,
Wakasugi et al. (2008) also found that the productivity differences between
FDI firms and export firms are substantially smaller in Japan than those
in Europe because some productive firms serve foreign countries via export
while other less-productive firms do so via FDI in Japan, which phenomenon
a simple model of heterogeneous firms cannot explain. This may be because
many developing countries surrounding Japan have many Japanese firms
serving their markets.?

To explain this phenomenon, we must primarily identify undetected fac-
tors and add them to the model in order to improve its accuracy. These
undetected factors can be identified by considering a destination country’s
characteristics, which previous studies based on a simple model of hetero-
geneous firms did not adequately asses. Yeaple (2009) demonstrated that
the characteristics of destination countries determine a productivity cutoff.
Aw and Lee (2008) and Wakasugi and Tanaka (2009) empirically examined
Taiwanese and Japanese firm-level data respectively, assuming the existence
of two types of destination countries (developed and developing countries).

They observed that the productivity level does not explain whether firms

3A simple model of heterogeneous firms only considers symmetric countries and the
case of firms in developed countries serving developed countries. Thus it cannot consider
firms serving developing countries.



serving developing countries chose to export or provide FDI there while it
does explain that aspect for firms serving developed countries, the reason for
which has not been stated.

Head and Ries (2003) extended HMY’s model to consider international
factor price differences assuming that destination countries have a labor cost

4 They observed that not only high-productivity firms but also

advantage.
some low-productivity firms chose to provide FDI, and explained that the
latter may do so to take advantage of low labor costs in the destination
countries. This explanation implied that firms serving developing countries,
which generally have a labor cost advantage, by providing FDI are not nec-
essarily productive. In addition, previous studies have still not addressed the
issue that some productive firms choose to export instead of providing FDI.

In this paper, we incorporate two factors of production (labor and capital)
into a model of heterogeneous firms, assuming that firms are heterogeneous
in their productivity levels and capital-labor ratios.> We also assume that
developed countries including the home country have a capital advantage,
while developing countries have a labor advantage. This assumption is dif-
ferent from that of Head and Ries (2003) as developing (developed) countries
do not always have advantage (disadvantage) in production. The values for
global real wages and capital rental rates, as reported by Marshall (2010) and
standardized according to Japanese values, are shown in Figure 1 providing

further evidence that this assumption is realistic.
[Figure 1 around here]

Analysis based on these realistic assumptions may yield new findings.

“Head and Ries (2003) considered labor as the only factor of production, and thus
assumed that destination countries always have an advantage in production.

®Bernard et al. (2007b) presented a model that incorporates heterogeneous firms and
comparative advantage, but does not consider FDI firms.
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Multinational firms choose to either export or providing FDI to minimize
their production costs. In the case of firms serving developing countries,
labor-intensive firms have an incentive to produce in developing countries
while capital-intensive firms have an incentive to produce in the home coun-
try, and thus each of them takes advantage of low production cost. In
short, labor-intensive firms choose to provide FDI, while capital-intensive
firms choose to export regardless of the productivity level. In this case,
the capital-labor ratio explains firms’ choice between exporting and provid-
ing FDI, and the productivity level matters only to firms with a mid-level
capital-labor ratio. Thus our model explains the phenomenon that some pro-
ductive firms choose to export to developing countries, while less-productive
firms choose to provide FDI, which previous studies have not explained. In
the case of firms serving developed countries, the productivity level explains
firms’ choice between exporting and providing FDI, where the capital-labor
ratio is not significant. This is because the home and developed destina-
tion countries offer the same capital and labor advantages and variations in
production costs do not depend on the capital-labor ratio but rather on the
productivity level. Then, our model demonstrates that the productivity of
firms that provide FDI is higher than that of firms that export, which ac-
cords with the results obtained by HMY in their analysis of firms serving
developed countries.

In contrast, our model can adequately explain the choices of both types
of firms. In particular, our model demonstrates that the determining fac-
tors in firms’ choice between exporting and providing FDI differ between the
two cases. Subsequently, it explains why some productive firms choose to
export while other less-productive firms choose to provide FDI when they

serve developing countries. The remainder of this paper is organized as fol-



lows: Section 2 introduces the theoretical framework of this study; Section
3 empirically tests the framework using Japanese manufacturing firm-level

data. Finally, Section 4 conclude the paper.

2 The Model

2.1 Demand

The basic framework of this study is based on the HMY model. The pref-
erences of a representative consumer are given by the constant elasticity of

substitution (CES) utility function over a continuum of goods indexed by w:

o=/ awra”, W

where the measure of the set () represents the mass of available goods, and
q(w) is the demand for goods w. These goods are substitutes, implying
0 < p < 1 and that an elasticity of substitution of o = 1/(1 — p) > 1 exists
between any two goods. The demand for goods w in country j can be written

as
pj(w) 7 E;
waQ Dy (w)liadw

qj(w) = = pj(w) 7 A;, (2)

where Ej is the total expenditure of country j, and A; is the demand level,

which is exogenous from the firms perspective.

2.2 Production

Each firm chooses to produce a different variety of w using two factors of

production, labor and capital.® We assume that firms draw the productiv-

6This assumption led our results to differ from those of previous studies that focused
mainly on firms serving developed countries. By making this assumption, we could also



ity level and capital-labor ratio from some distributions before they begin
production, and that they are heterogeneous in their productivity level and
capital-labor ratio. Based on these assumptions, the marginal costs of firm ¢

in the home country d can be written as

l; k;
Cig = wd;”’ (3)

where wy and r4 are the wages and the capital rental rates in the home
country d; [; and k; are the unit requirements of labor and capital for firm
1 to produce; and 6; is the productivity of firm i. Hereafter we normalize
l; = 1 since doing so is sufficient for determining the capital-labor ratio of
each firm, which is now represented as k;.” Briefly, the marginal costs vary
as a function of the capital-labor ratio and the productivity of firms, and the
wages and capital rental rates of the country where firms produce.

Let us consider the case of firms serving foreign countries by either ex-
porting or providing FDI to them. If a firm chooses to export, it additionally
bears a melting-iceberg transport cost of 7 > 1. Thus, the marginal costs of
firms that export to country f can be written as

On the other hand, if a firm chooses to provide FDI, it does not bear

analyze firms serving developing countries.

"We assumed the existence of the Leontief production function, which implies that
factors of production should be used in fixed proportions as there is no substitutability
between factors for two reasons; first, assuming this type of production function allowed
us to avoid the problems that would have arisen if we could not obtain data on the
capital-labor ratio of foreign affiliates when we tested our model empirically. Second, we
assumed that firms could not elastically modify their production technologies to adapt to
factor prices, especially when firms produce in foreign countries. Although firms might be
heterogeneous in the elasticity that modifies their technologies, for simplicity we did not
consider this factor.



the transport cost because it produces and sells its goods in each foreign
destination country. Thus, the marginal costs of firms that provide FDI to
country f can be written as

Cirf = %7 (5)

where wy and ry are the wages and the capital rental rates in the foreign
destination country f. Under these assumptions, the price of the goods

supplied by firm i is

Cim
im — s 6
p . (6)

where a is the markup and ¢y, is either ¢4, ¢ixs, or ciry.
Now let us consider the firms’ profit. Firms should first enter the home
country and bear the fixed cost f;. When they do so, their operating profit

from serving the home country is
Tia = Ba(wg + rak:)' ~76; — f, (7)

where ©; = 07 ~! and By denotes the home country’s demand level from the
firms perspective. In addition to this form of profit, both firms that export
and those that provide FDI earn profit from their foreign operation. Whereas
firms that export bear the additional fixed cost fxs as the cost of forming a
distribution and service network in a foreign country f, firms that provide
FDI bear the additional fixed cost f;¢ as the costs of forming a distribution
and service network as well as establishing a subsidiary in a foreign country f.
Assuming that fy < fx;77' < fis, the additional operating profits earned

from exporting and providing FDI are respectively

mixy = Bplr(wa+raki)] 770 — fxy, (8)



mirp = By(wp+reki)'"70i — fiy. (9)

As discussed by HMY, there is a trade-off between exporting and pro-
viding FDI. In particular, exporting (providing FDI) benefits multinational
firms by decreasing fixed (marginal) costs, but disadvantages them by in-
creasing marginal (fixed) costs. HMY concluded that because firms base
their decisions on the best means available for maximizing profit and on
their productivity levels, this variable explains firms’ choice between export-
ing and providing FDI. However, this study found that the variable of the
capital-labor ratio k; is also significant in firms’ choice, which led to the new

findings described in the following sections.

2.3 Zero-Cutoff Profit Conditions

The cutoff productivity level of domestic firms, export firms, and FDI firms

is respectively

A fa
0, = , 10
d Bd(wd -+ Tdk?i)l_a ( )
R fo
Oy; = 11
T By[r(wa + raki)] e (1
O = Jis (12)

Bf(wf + T’fk}')l_a.

For simplicity, let us assume B; = Bj. As both export and FDI firms
should enter the home country before serving foreign countries, the following

conditions exist:
fa <17 fxy,

-1
wf+7"fk¢ g
fd < (wd+rdki flf’
From these conditions, it is clear that a firm can serve foreign countries

by either exporting or providing FDI. However, it remains unclear whether
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the firm should choose to serve by exporting or providing FDI because the
magnitude relation between Ox ¢ and 0, ¢ remains unknown. This magnitude
relation depends on the factor price differences between the home and foreign
destination countries, as well as the capital-labor ratio of firms. Therefore,
we should consider two cases; first when firms serve developing countries, and
second when firms serve developed countries. In the first case, we assume that
there is a factor price difference between the home and foreign destination
countries; thus, the magnitude relation depends on the capital-labor ratio of
firms and is heterogeneous. In contrast, in the second case, we assume that
there is no factor price difference between the home and foreign destination
countries; thus, the magnitude relation does not depend on the capital-labor

ratio of firms and the result should be the same as that obtained by HMY.

2.4 Destination Country Characteristics

We have so far incorporated two factors of production into the model of
heterogeneous firms. Let us advance this model by adding the variables of
the destination country’s characteristics. We assume that the home country
is a developed country and that each foreign destination country is either
a developed or developing country. Assuming that these countries differ
only in their factor prices for simplicity, developed countries have a capital
advantage and developing countries have a labor advantage, as shown in

Figure 1.8 These assumptions can be written as

w
7S<1<7S,
wq Td
N — — I'N
wd_l_rd’

8There might be another possibility; the destination country has both a capital and
labor advantage. In such a case, we would not necessarily have to consider the two factors
of production, and the theoretical result would be the same as that obtained by Head and
Ries (2003). This case, however, does not generally arise as demonstrated by Figure 1.
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fXS = fXN = fXa
f[S = fIN = fh

By= Bg = By = B, (13)

where the subscript S denotes developing countries and the subscript N
denotes developed countries. As described above, we simply represent the
fixed costs of export firms and FDI firms as fx and f;, regardless of the
destination countries. Similarly, we can simply represent the demand level
of each destination country as B.

We now once again focus on the magnitude relation between Oy s and

6, ¢ by separately considering the two cases, as discussed in detail below.

2.4.1 Firms Serving Developing Countries

We first consider the case of firms serving developing countries. As we cannot
generally determine the magnitude relation between Oxs and O;g here, let

us consider the case of @15 <6 xs. In this case, the following condition

1/0—1 1/0—1
ki (Td — 11/0_17'3) > — (U)d - Il/o‘—lws) . (14)
TIx TIx

Assuming that a factor price difference exists between the home and devel-

exists:

oping countries, this equation can be rewritten as

0<k; <k™, (15)
1/0—1 1/0—1
where k* = — (wd — Il/ﬂw5> / (rd — ]{1/017“5) is the capital-labor ratio
TIx TIx

cutoff pertaining to a firm’s choice between exporting and providing FDI.
This value clearly relates that 0 < k; < £* if and only if 6 15 < 6 xs, in which

case the profit function 7,7 is higher than 7, xg at any possible productivity
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level, as shown in Figure 2. Therefore, this value implies that labor-intensive
firms, that is, firms for which k; < £* should provide FDI rather than export,

regardless of their productivity levels, to developing countries.
[Figure 2 around here]

Subsequently, let us consider the case of 6 x5 < 6 7s. In this case, it is
important to determine whether 7;xs and ;5 intersect, given ;g is steeper
than 7, xg, at the productivity level O;s. Here, our model can get the same
result as the HMY model: low-productivity firms should export and high-
productivity firms should provide FDI, as shown in Figure 3. This occurs

under the following condition:
k* < ki < k™, (16)

where k** = —(twy — wg)/(1rq — rs) and is also the capital-labor ratio
cutoff. In this case, low-productivity firms, that is, firms for which Oys <
0, <6 15, where O, is the productivity cutoff, choose to export, whereas
high-productivity firms, that is, firms for which ©;5 < ©; choose to provide
FDI. Briefly, firms characterized by a mid-value capital-labor ratio, that is,
firms for which k* < k; < k™, face the same situation as those in the HMY

model.
[Figure 3 around here]

On the other hand, as long as m;xs and 7;;¢ run parallel to one another
or the former is steeper than the latter, they do not intersect. This occurs

under the following condition:
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Here, the profit function m;xg is higher than m;;¢ at any productivity level,
as shown in Figure 4. The relationship between these variables implies that
firms with a high capital-labor ratio, that is, firms for which k£** < k; should
export rather than provide FDI, regardless of their productivity levels.

[Figure 4 around here]

Here, we briefly conclude the discussion (see Figure 5 and 6). In the
case of firms serving developing countries, firms choose to either provide FDI
or export to these countries. As the primary factor in their decision is their
capital-labor ratio, labor-intensive firms choose to provide FDI, while capital-
intensive firms choose to export. Firms with a mid-level capital-labor ratio,
however, cannot base their decision on their capital-labor ratio, and thus,

instead base it on their productivity levels.
[Figure 5 around here]
[Figure 6 around here]

Proposition 1 In the case of firms serving developing countries:

(1) Labor-intensive firms choose to provide FDI, regardless of their produc-
tivity levels.

(2) Firms with a mid-level capital-labor ratio choose to either provide FDI
or export based on their productivity levels, whereas high-productivity firms
choose to provide FDI and low-productivity firms choose to export.

(3) Capital-intensive firms choose to export, regardless of their productivity

levels.

These propositions are significant in explaining why some productive
firms choose to export to developing countries, while other less-productive
firms provide FDI there; however, previous studies does not explain the ac-

tions of all the firms in this case.
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2.4.2 Firms Serving Developed Countries

We now consider the case of firms serving developed countries. Similar to
the previous subsection, let us consider the magnitude relation between Oxn
and é)IN, as well as the existence of O;y. Without a difference in factor
prices between the home and destination countries, which we now assume
are developed countries, k* = —wy/ry < 0. Because k; should be positive,
6 xn < 6 i~ always consists, and there are no low-productivity firms that
provide FDI to developed countries. On the other hand, because m;;y is
steeper than m;xy, ©7n always exists, and there are no high-productivity
firms that export to developed countries. All the firms serving developed
countries cannot base their decision on their capital-labor ratio, and thus,
instead base it on their productivity levels: low-productivity firms, that is,
firms for which Oyg < 0, < O choose to export, whereas high-productivity

firms, that is, firms for which ©; < ©; choose to provide FDI.

Proposition 2 All the firms serving developed countries base their decision
of either providing FDI or exporting on their productivity levels, regardless

of their capital-labor ratio.

This proposition accords with the HMY model. As described above, as
the factor price difference between the home and destination countries in-
creases (decreases), the HMY model becomes less (more) significant. Our
model clearly demonstrates that the determining factors in firms’ choice be-
tween exporting and providing FDI differ according to the destination coun-

try’s characteristics.
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3 Empirical Analysis

3.1 Empirical model

We begin this section by demonstrating a significant problem with the sim-
ple model that has been previously applied. While it can clearly explain
firms’ choice between exporting and providing FDI in the case of firms serv-
ing developed countries, it fails to explain firms’ choice in the case of firms
serving developing countries. In accordance with many previous studies re-
garding firms’ choice between exporting and providing FDI, we commence

by specifying the following equations:

Di;s = ag+ Bsin(6;) +vsln(K/L;) + ds(characters;) + €s;,  (18)

Din = an+ Bnin(8;) + ynIn(K/L;) + on(characters;) + ens, (19)
where each dependent variable is a dummy variable as follows:

1 if firm ¢ invests in countryy,
D;rj = (20)

0 if firm ¢ exports to countryy,
where j € S, N. As previously described, this study is based on the assump-
tion that firms serve foreign countries by either exporting or providing FDI
to them. While we acknowledge the existence of domestic firms solely serv-
ing the home country, we do not consider them here because our interest lies
mainly in multinational firms’ choice in serving foreign countries. Conversely,
for equations (18) and (19), the independent variable 6; is the productivity
level, the independent variable K/L; is the capital-labor ratio, and the con-

trol variable characters; contains the sales and industry-dummy variable of
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firm 7. Our interest here lies in Sg and [By. According to the simple model,
Bs should be nonnegative. However, we cannot categorically describe it as
significantly positive or zero, because according to Proposition 1, it should
be zero for capital or labor-intensive firms but positive for firms with a mid-
level capital-labor ratio. According to previous studies, including those of
Aw and Lee (2008) and Wakasugi and Tanaka (2009), Ss could be zero.
On the other hand, according to Proposition 2, Sy should be significantly
positive. Thus, the simple model explains the decisions of firms that serve
developed countries but not of those that serve developing countries. These
estimations are conducted by both probit and logit methods.

We now test our new model by grouping firms into four quartiles based
on the value of K/L;. Let p =1, ...,4 subscripts denote the quartiles and I;,
be the dummy variable of whether firm ¢ is in quartile p. We estimate the

equation as follows:

4
Dir;s = ag—+ Z bsplin(0;)1;p] + ds(characters;)es;, (21)
p=1
4
DiIN = dan + Z pr[ln(HZ)Ilp] + dN(Ch(I’I“CLCtGTSi)GNZ’, (22)
p=1

where [In(0;)1;,] are the four primary regressors and bj1, ..., bjs are the corre-
sponding coefficients. Equation (21) addresses the problems faced by firms
serving developing countries that the simple model (18) does not. According
to Proposition 1, bg, in middle p should be positive and the others should
be zero. Equation (22) is relevant to firms that serve developed countries.
According to Proposition 2, all by, should be positive. These estimations
are also conducted by both probit and logit methods.

As demonstrated, the simple model clearly explains the decisions of firms

that serve developed countries but not of those firms that serve developing
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countries. However, our new model explains the decisions of both types of

firms.

3.2 Data Collection

For empirical analysis, we collected data regarding listed Japanese manufac-
turing firms from the period 1990-2000. From the Nikkei NEEDS database,
we collected data on the variables of employment (as labor input), tangible
fixed assets (as capital input), value added, investments, total sales, and in-
dustrial classifications. From the Toyokeizai Japan Overseas Investment,
we collected data on firms’ investment activities abroad. Although we also
desired to collect data regarding firms’ export activities, it is difficult to ob-
tain such data in Japan. However, lack of access to these data posed no
serious problems. The data in our analysis were limited to those regarding
large firms, which would be expected to export or invest abroad. We can
therefore regard exporting firms as those that do not invest abroad.
Regarding the selection of countries, we considered the United States
and China adequate for our analysis. We regarded the United States, the top
destination of Japanese exports and FDI, as a developed country, and China,
the second top destination of Japanese exports and FDI, as a developing
country. Regarding the productivity of firms, we analyzed firm-level financial
data to calculate two types of productivity using two types of analyses, the
ordinary least squares method (OLS) and a method developed by Olley and
Pakes (1996). Whereas the former could pose selection and simultaneity

problems, the latter resolves these problems.?

9We calculated the productivity level assuming the existence of the Cobb-Douglas pro-
duction function, but assumed the existence of the Leontief production function in the
previous section. However, this apparent contradiction did not affect our results because
there was little change in the relative factors prices in Japan between 1990 and 2000. As
the relative prices remained unchanged, using this approach was not problematic.
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Although construction of a panel data set may be desirable, doing so
poses three problems. The first problem concerns simultaneity. Although we
are interested in whether productivity explains firms’ choice of either provid-
ing FDI or exporting, there could also be the opposite effect.!® The second
problem concerns fixed effects. Using panel data, firms’ individual effects
might perfectly explain whether firms choose to provide FDI or export, as
firms do not generally change their decision on a short-term basis. If so,
we cannot estimate any coefficients. The third problem concerns accidental
shocks. Although firms sometimes drastically decrease their activity because
of accidental shocks resulting from some economic fluctuation, they would
not simultaneously change their mode of serving foreign countries. The re-
gressions would not be efficient with such accidental shocks. To address these
problems, we calculated the average of each independent variable over time

(1990-1999) and used the dependent variable of only one year (2000).

3.3 Empirical Results

Table 1 shows the estimated results in the case of firms serving China. The
values in the first, third, fifth, and seventh columns correspond to the esti-
mates obtained from equation (18). The results clearly reveal that firms base
their decision to export or provide FDI not on their productivity levels but
rather on their capital-labor ratio; thus, this partially supports Proposition
1. The values in the second, fourth, sixth, and eighth columns, which were
obtained from equation (21), confirm this conclusion. As expected, produc-
tivity explains the decision of firms with a high-middle capital-labor ratio;
however, it is insignificant in the decision of other types of firms. Firms with a

low or low-middle capital-labor ratio could choose to provide FDI, regardless

10As demonstrated by Kimura and Kiyota (2006).
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of their productivity level, and low-productivity firms could also choose to
invest abroad. Conversely, firms with a high capital-labor ratio could choose
to export, regardless of their productivity levels, and high-productivity firms

could also choose to export.
[Table 1 around here]

Table 2 similarly shows the estimated results in the case of firms serving
United States. The values in the first, third, fifth, and seventh columns cor-
respond to the estimates obtained from equation (19). These results clearly
reveal that firms base their decision on their productivity levels, regardless
of their capital-labor ratio; thus, this supports Proposition 2. The values
in the second, fourth, sixth, and eighth columns, which were obtained from
equation (22), confirm this conclusion. Although the productivity level is
expected to be a significant factor in the decision making of all firms, it is
insignificant for firms with a low capital-labor ratio. This is demonstrated by
the values in the fourth and eighth columns. This finding may be attributed
to the fact that factor prices in the United States and Japan are not perfectly
equal, as is often assumed. Unlike firms serving China, almost all the firms

serving the United States base their decision on their productivity levels.

[Table 2 around here]

4 Conclusion

Many previous studies based on a model of heterogeneous firms have pre-
sented significant findings, especially considering the case of firms serving
developed countries. However, they have failed to clearly explain the case of

firms serving developing countries. To consider both cases, we incorporated
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the factors of production and country characteristics into a model of heteroge-
neous firms. Our resulting model demonstrated that the determining factors
in a firms’ choice between exporting and providing FDI differ according to
the destination country’s characteristics. When a firm serves developed coun-
tries, it bases its decision on its productivity level; high-productivity firms
tend to invest abroad, while low-productivity firms export. On the other
hand, when a firm serves developing countries, it bases its decision primar-
ily on the capital-labor ratio and secondarily on its productivity level. Our
analysis of the latter case revealed that labor-intensive firms choose to pro-
vide FDI, while capital-intensive firms choose to export, regardless of their
productivity levels, and that productivity is a significant factor only for firms
with a mid-value capital-labor ratio. These findings, which we confirmed via
empirical testing using Japanese manufacturing firm-level data, also explain
why some less productive firms choose to invest in developing countries, while

other productive firms choose to export to these countries.
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Figure 1: Global real wages and capital rental rates
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Figure 6: How firms choose their mode of serving foreign countries
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China

(1) (2) (3) (4) (5) (6) (1) (8)

TFP_ols -0.038 -0.019
[-0.28] [-0.23]
low K/L 0.138 0.083
[0.60] [0.58]
low—middleK/L 0.024 0014
[0.09] [0.09]
high—-middleK/L 0.906 0.550
[3.14]k%% [3.16]%*x
highK/L 0.428 0.266
[1.42] [1.44]
TFP_op -0.039 -0.019
[-0.28] [-0.24]
low K/L 0.105 0.062
[0.46] [0.44]
low-middleK/L -0.004 -0.003
[-0.02] [-0.02]
high-middleK/L 0.905 0.549
[3.14 k% [3.16]%**
highK/L 0.402 0.250
[1.32] [1.34]
log K/L -0.322 -0.327 -0.195 -0.197
[-3.16]xxx [-3.20]%x*x [-3.15]%x*x [-3.19]%*x%
Constant -5.060 -5.011 -3.023 -2.998
[-10.161%%x [-10.15]%x [-10.30]%*% [-10.32]%x
Firm Char. Yes Yes Yes Yes Yes Yes Yes Yes
N 1690 1690 1690 1690 1690 1690 1690 1690
r2 0.10 0.06 0.10 0.06 0.10 0.06 0.10 0.06

Table 1: The estimated results in the case of firms serving China: Standard
Errors are in parentheses. *** ** and * show statistical significance of the
coefficients at the 99, 95, and 90 percent levels, respectively.
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us

(1) (2) (3) (4) (5) (6) () (8)

TFP_ols 0.339 0.198
[2.29]*x [2.28]*x
low K/L 0.434 0.259
[1.72]% [1.72]%
low—middleK/L 0.707 0417
[2.48]%* [2.44]xx
high-middleK/L 1.021 0.596
[3.27 %% [3.297%*x
highK/L 0.924 0.542
[2.79]%%x [2.81 k%
TFP_op 0.336 0.197
[2.27]xx [2.26]x*
low K/L 0.347 0.208
[1.39] [1.40]
low-middleK/L 0.671 0.395
[2.370*x [2.32]%x
high-middleK/L 1.004 0.587
[3.22]%xx* [3.28]xx%
highK/L 0.912 0.537
[2.75]k%* [2.76]%**
log K/L 0.031 0.071 0.026
[0.28] [0.64] [0.40]
Constant -6.840 -1.274 -4.260
[-12.42]%%% [-13.08]%*x [-13.53]%%x
Firm Char. Yes Yes Yes Yes Yes Yes
N 1690 1690 1690 1690 1690 1690
r2 0.18 0.11 0.18 0.11 0.18 0.15

Table 2: The estimated results in the case of firms serving United States:

Standard Errors are in parentheses.

kkxk o kek
)

, and * show statistical signifi-

cance of the coefficients at the 99, 95, and 90 percent levels, respectively.
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