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Foreign firms’ direct investments in Japan increased from about $930 million in 1984 to $2.2
billion in 1987, and are still increasing at a rapid rate. Most of these investments come from the
United States and Europe. In this paper a short-run model for the performance of a foreign
parent firm’s subsidiary in Japan is presented. The model is based on theories presented by
Hymer, Caves, Buckley and Casson, among others, and consists of two equations: one for
profitability and the other for growth. Duality is used to relate a parent firm’s activities to its
subsidiary firm’s profitability. The model is estimated using data for US firms’ subsidiaries in
the Japanese chemical industry. We find that for jointly owned subsidiaries (joint ventures),
imports from US parent firms and the R&D spending by both US and Japanese parent firms
are major determinants of profitability and growth. US firms’ fully owned subsidiaries,
however, exhibit considerably different profit and growth behavior than their jointly owned
counterparts. Because of the small sample sizes used, it is not possible to ascertain the sources of

the observed differences.

INTRODUCTION

Foreign firms’ direct investments in Japan increased
from about $930 million in 1984 to over $2.2 billion
in 1987,! and are still increasing at a rapid rate. Of
the 1375 foreign-affiliated firms that were estab-
lished during the 1979-88 period, 51.2% and 41.7%
have, respectively, North American (mostly US)
and European parent firms (see Table 1).

Foreign firms’ subsidiaries are large relative to
domestic Japanese firms. About 34% of foreign
firms’ subsidiaries in Japan are capitalized at more
than 100 million yen, while 99% of all Japanese
firms are capitalized at less than 100 million yen.
Many of the 230 foreign firms’ subsidiaries that are
capitalized at more than 1 billion yen are found in
the chemical and pharmaceutical industries. (See
Table 2 for the size and age distributions of these
subsidiaries.)

About 45.8% of these subsidiaries are fully
owned by foreign parent firms. The distribution of
the share of the foreign (i.e. non-Japanese) owner-
ship for the joint ventures between foreign and
Japanese parent firms is such that the share exceeds
50% for 17.4% of the joint ventures, the share
exactly equals 50% for 23.3% of the joint ventures,
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and the share is less than 50% for the remaining
13.5%.2

One characteristic of these foreign firms’ subsi-
diaries in Japan is that their propensity to import is
very high3 (Table 3). A government policy encour-
aging foreign direct investment in Japan may lead
to a partial solution to Japan’s chronic foreign trade
imbalance problem, provided that the high pro-
pensity to import of these subsidiaries is consistent
with their parent firms’ profit maximization. How
imported goods from parent firms affect the per-
formance of their subsidiaries will be discussed later
in this paper. (Saxonhouse, 1983, discusses policy
issues as related to Japan’s comparative advantage
and gives numerical estimates for country-specific
idiosyncrasies.)

In this paper we consider a short-run model for
the performance of foreign firms’ subsidiaries in
Japan. We are particularly interested in modeling
how foreign parent firms’ investment in research
and development (R&D) and ability to transfer to
their subsidiaries certain specialized intermediate
goods, among other market power-generating fac-
tors, contribute to the performance of their subsi-
diary firms in Japan. Such a model might help
potential foreign and Japanese parent firms assess
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Table 3. Subsidiaries’ Sales, Export and Import by Industry

Export Export (%) Materials Import Import (%)
Sales® (parent firm)*® (parent firm %)® procured® (Parent firm)*° (Parent firm %)°

All industries 10193910 1157816 114 6119042 2813266 46.0
(651 644) (6.4) (1607272) 26.3)

Manufacturing 7137928 773476 10.8 3723537 2096725 56.3
(574794) 8.1) (1167 560) (31.4)

Mfg excl. 4196266 717318 17.1 1977416 825691 41.8
Petroleum (524865)  (12.5) (686 295) (34.7)
Foods 183948 119 0.1 89764 26 006 29.0
(52) (0.0) (4501 (5.0)

Textile 14527 3869 26.6 6693 1029 154
(3617)  (249) (887) (13.3)

Pulp/paper 31101 1039 33 13299 7549 56.8
©) 0.0) (2769) (20.8)

Chemicals 980066 78 543 8.0 597519 174934 29.3
(38754) 4.0) (149921) (25.1)

Pharmaceuticals 568431 20911 3.7 242912 160558 66.1
(9770) 1.7 (123701) (50.9)

Petroleum 2941662 56 158 1.9 1746121 1271034 72.8
(49929) %) (481265) (27.6)

Rubber 55534 2954 53 35576 19003 534
(502) 0.9) (16727) 47.0)

Pottery/ 23916 2536 10.6 16 526 4842 29.3
ceramics (64) 0.3) (2694) (16.3)
Non-ferrous 80570 53376 66.2 48 673 5279 10.8
metals (29) (0.0) (435) 0.9)
General 487494 148977 30.6 267965 69133 25.8
machinery (110243)  (22.6) (54609) (20.4)
Electric 1458990 376877 25.8 475235 276 833 58.3
machinery (340398)  (23.3) (264 369) (55.6)
Transport 142193 13751 9.7 88724 41509 46.8
machinery (10 606) (1.5) (40482) (45.6)
Precision 66 348 10442 157 37736 20934 55.5
(9877)  (149) (19736) (52.3)

Non-mfg 2803091 352482 12.6 2256440 706 388 313
(64279) 2.3) (434564) (19.3)

Source: Ministry of International Trade and Industry 1987 Survey on Foreign-Affiliated Companies in Japan, as
compiled in Toyo Keizai Shimposha (1989, p. 113). The sample consists of 1052 firms which are owned 50% or more by
foreign parent firms and responded to the MITI survey (response rate =46.8%).

2 Figures in these columns are in million yen.

> Amounts or percentage exported to the foreign parent firm.
¢ Amounts or percentage imported from the foreign parent firm.

the profitability and growth prospects of proposed
joint ventures. It may also be useful in government
planning for forecasting taxable revenues from
these subsidiaries. The dual approach underlying
our econometric specification may also prove to be
useful for deriving subsidiaries’ factor demand
equations for employment, capital equipment and
other tangible and intangible goods including inter-
mediate goods (imports from parent firms, for ex-
ample and R&D spending).

The model will be estimated using data for US
firms’ subsidiary firms in the Japanese chemical

industry. The Japanese chemical industry has a
number of well-established subsidiaries of US and
European firms for which accounting and other
data are available. Many of these subsidiary firms,
with their average age of 19 years, may be viewed as
having been successful in pursuing their parent
firms’ global, long-term strategies* in the growing
Japanese market. Their before-tax profitability and
growth rates in sales revenue in the samples used in
this study both exceed those of Japanese and the US
parent companies (see variables JV— PR, FP— PR,
JP—PR, JV—GR, FP—GR, FP—GR and JP
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—GR in Table A2.1).5 Explaining empirically the
profit and growth behavior of these subsidiaries in a
data sample of firms selected on the basis of their
successful survival in Japan may be of interest to
potential foreign parent firms contemplating direct
investment in Japan. Unlike the Japanese auto-
mobile, electronics or machinery industries, the
Japanese chemical industry has not been com-
petitive in the world market due to the high techno-
logical levels maintained by the US and European
firms and the relatively high costs in Japan of
operations and raw materials, among other factors.
The following statistics illustrate this point.

The production index for the chemical industry
rose from 100 for 1982 (I11, the third quarter) to 115
in 1986 (I), which is attributed to a minor increase in
the domestic demand. At the same time, the pro-
duction indices for electric and precision machine-
ries, for example, rose from 100 to 170 and 160,
respectively, reflecting a substantial increase in ex-
ports (Economic Planning Agency, 1986, p. 66).
Chemical products are the only category of major
manufactured goods for which Japan registered a
trade deficit of $400 million® in 1985 (Economic
Planning Agency, 1986, p. 131). Foreign firms in this
industry enjoy a considerable comparative advant-
age, and the level of their subsidiaries’ performance
may provide an upper bound on the performance of
foreign firms’ subsidiaries in other industries.

The model to be estimated consists of two equa-
tions: one for a subsidiary’s profitability and the
other for its growth. While profitability, compared
against potential cutoff levels in foreign and Japan-
ese parent firms’ capital budgeting, provides the
justification for a subsidiary’s existence, growth
often reflects the parent firms’ long-term strategies
to achieve larger market shares and the associated
economic rents in the long run. It is therefore likely
that profitability and growth, at least in the short
run, describe different aspects of a subsidiary’s
behavior.”

The organization of the rest of the paper is as
follows. In the next section, after a brief review of
the Hymer—Caves approach to foreign direct invest-
ment, the econometric specification of a short-run
(restricted) profit function for a subsidiary firm is
discussed. The dual approach to modeling firm
behavior is used to relate factors identified by the
Hymer—Caves approach as possible determinants
of foreign direct investment to a subsidiary’s profit
function. Then the econometric specification of a
growth equation is discussed. In the third section,
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empirical results are presented for the equations
describing the profit and growth behavior of subsi-
diary firms. The paper ends with conclusions in the
final section.

AN ECONOMETRIC MODEL FOR
THE PERFORMANCE OF A
SUBSIDIARY FIRM

The performance of a subsidiary firm depends on,
among other things, various activities it conducts in
the host country. The host country governments at
various levels, as well as the government of the
country of origin of the foreign parent firm, are
interested in knowing the levels of the host-country
variables associated with a subsidiary’s production
activities such as employment, investment in plant
and equipment, procurement of local materials and
services, and expenditure on R&D. Often the inter-
ests of the governments of the country of origin for
the parent firm and the host country for a subsi-
diary are perceived to conflict. To understand how
a subsidiary determines its production activities, it
is essential to understand why firms are motivated
to invest abroad.

Hymer (1960, 1976, p. 33) argues that an import-
ant reason for a firm to control an enterprise in a
foreign country is that ‘Some firms have advantages
in a particular activity, and they may find it pro-
fitable to exploit these advantages by establishing
foreign operations’. Extending Hymer’s theory,
Caves (1971) put forward the hypothesis (sometimes
called the Hymer—Caves theory) that firms invest
abroad to capitalize on the ownership of such firm-
specific assets as production processes, products,
managerial abilities and R&D capabilities,
provided that firms are able to transfer these
assets at zero (or very low) marginal cost to foreign
operations.®

Specification for Short-run Profitability

Suppose the operations of foreign firms’ subsi-
diaries, fully or jointly owned with domestic firms,
are determined by the conditions faced by the
parent firms as well as the local conditions encoun-
tered by the subsidiaries. A subsidiary firm makes
autonomous decisions given the exogenous prices
for external goods and services traded in domestic
markets and the transfer prices for the goods and



