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ABSTRACT

This study extends Dunning's eclectic paradigm to develop propositions about
factors influencing the foreign direct investment (FDI) of firms. The propositions
are tested with data about the FDI of Japanese electronics firms in the U.S. and
Canada.
The first part of the study employs LISREL structural equation models to analyze
the influence of firm-specific assets, i.e., ownership advantages and international
management capabilities, on the ability of firms to undertake FDI. Results from
the models reveal similar sources of ownership advantages and international
management capabilities for Japanese electronics firms in the U.S. and Canada.
Ownership advantages are realized in size, technological competence, advertising
and exports commitment of the firm. International management capabilities are
derived from country spatial distribution, specific country experience and
multinationality. While both ownership advantages and international management
capabilities significantly influence the scale of FDI of Japanese firms in the U.S.,
only international management capabilities are significant in Canada. This
variation in Japanese FDI behavior is clarified by further analysis of the
competitive dynamics existing in the two host countries.

The second part of the study examines the relationship between attributes of
Japanese electronics firms and the timing of their investment in the U.S. and
Canada. It is argued that a useful way to model foreign direct investment (FDI)
decisions is to recognize explicitly the uncertainties involved in the decisions. A
probabilistic model of FDI is specified. The model assumes that, ceteris paribus,
the higher the risk-adjusted expected net benefits from foreign direct investment,
the higher the probability of making an investment at a particular moment and
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thus the probability of investing earlier. It also assumes that uncertainties may be
reduced with the passage of time. The models are estimated using Cox (1972)
form of proportional hazards regression model. Results generally confirm the
hypotheses that size, financial capabilities, as well as possession of some firmspecific strategic assets are significantly related to early FDI. An interesting
exception is research and development, which is significant only after the mid1970s. This is largely attributed to Japanese government's support and the
subsequent maturation of firms.
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Chapter One
INTRODUCTION

1.1 Background
The study of the scale of foreign direct investment (FDI) of the multinational enterprises
(MNEs) has been traditionally approached from several broad perspectives.' Although there is
considerable progress to better understand the determinants of MNEs' ability to undertake FDI,
the empirical analyses in many studies lack causal verification. Recent discussion has emphasized
MNE's FDI capability as a synergistic combination of its advantages (Teece, 1986; Dunning,
1988), but attempts at explaining them in a path-analytic framework have surprisingly been
absent. A review by Doz and Prahalad (1991:145) noted that, "opportunities for more crossfertilization between organizational theorists and scholars of multinational strategic management
have been missed, mainly because the differences between the theory development and
phenomenological understanding have seldom been bridged."
Another recurring problem in many international studies in this area lies with the loose
definition of terms. Researchers commonly use the terms — FDI and transaction —
interchangeably as though they are referring to the same phenomenon, without differentiating
and linking them in a coherent framework. This lack of distinction has, in many occasions, led
many studies to adopt simplifying assumptions that do not fully clarify the complexities of
MNEs' behavior. The problem of conceptualization of the MNEs' FDI behavior is compounded

1 These perspectives include internalization (McManus, 1972; Buckley and Casson, 1976; Rugman,
1980; Hennart, 1982, Teece, 1986), market power (Hymer, 1970, Kindleberger, 1969, Caves, 1971),
resource-based approach (Bartlett and Ghoshal, 1991; Shan and Hamilton, 1991; Mosakowski, 1991) and
its related SM (strategic management) approach (Tallman, 1991; Nohria and Garcia-Pont, 1991).
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by the fact that many studies frequently adopt conflicting levels of analysis, for instance, by
using industry-level data that do not directly test the theories of FDI relating to the firm.2
Our next area of study concerns the timing of FDI of the MNEs. While a substantial body
of the literature has focused on the underlying factors that motivate firms to undertake FDI in
the host countries (Yoshida, 1987; Burton and Saelens, 1987), there is no systematic attempt to
study the determinants of the timing of MNE's FDI in the host countries. Many questions remain
unresolved. For instance, what are the inter-firm variations that cause some MNEs to enter a
host country early, and others late? Moreover, what is the relationship between the MNEs' firmlevel attributes and their timing of FDI? This area of study requires further examination as it will
provide a better understanding of firms' strategic advantages that enable them to undertake
investment abroad earlier than rival firms.

1.2 Study Approach

The purpose of this study is to present additional empirical findings on the scale and
timing of FDI of MNEs in the host countries. We adapt Dunning's (1973, 1979) eclectic
paradigm which provides an encompassing exposition of the sources of competitive advantages
influencing MNEs' capability to undertake overseas production. The paradigm is conceivably
the most widely-referenced work in the literature on the international operations of MNEs.
Our research approach deviates from those adopted by many past studies in several
aspects. First, we develop firm-level, instead of the usual industry-level, data to enable us to
closely examine the FDI behavior of the MNEs. Many important FDI characteristics of the

A number of studies have been conducted at industry level. See, for examples, Dunning (1973),
Caves (1974), Pugel (1978), Swedenborg (1979), La11 (1980), Saunders (1982), Caves and Mehra (1986),
Kim and Lyn (1989) and Yamawalci (1991).
2
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MNEs are concealed when industry-level data are used. The firm-level focus permits us to link
intra-industry variation in FDI behavior to the recent industrial organization and competitive
strategy literature on intra-industry inter-firm competitive asymmetry. Furthermore, by using
confined samples of firms in our analyses, we control for the sectorial and national variations
of FDI behavior among the MNEs.
Second, unlike many studies which analyze MNEs' FDI decision alternatives at the point
of entry (such as FDI versus export, acquisition versus greenfield investment, etc), we
concentrate on the factors that affect the timing of FDI in the host countries. Although our
analyses separate firms according to their mode of entry, our interest lies with the prediction of
firm's FDI timing behavior in each of these modes. Further by comparing firms' timing of FDI
in two host countries, we explain how country-level (or locational) factors can affect the
variations in the timing behavior of the firms.
Third, in the study of the scale of FDI, our interest extends to analyzing FDI as a vehicle
for achieving the global objectives of the MNEs. We examine MNEs' scale of FDI as an
ongoing process of dynamic interaction between the parent firms and their networks of overseas
subsidiaries. Our emphasis thus shifts from the traditional analysis of FDI, and conceptualizes
MNE's FDI behavior as manifested by the activities of its foreign subsidiaries.' Following
Dunning's depiction, our study represents a "switch in attention from the act of FDI...to the
institution making the investment" (Dunning, 1988:16-17). Thus, we do not concentrate merely
on analyzing FDI per se, but on the organization and operation of the foreign subsidiaries in the
host countries.

Past studies have focused on finding statistical relationships between a single measure of the scale
of FDI (e.g., assets, number of employees and sales of subsidiary) with the various proxies for strategic
assets of the parent firms.
3
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1.3 Choice of Industry and Countries

The electronics industry was among the first in Japan to bypass the traditional export
route of Japanese firms, which was dominated by the sogo soshas (trading conglomerates or
intermediaries). As early as the 1950s, many electronics firms started establishing their own
offices and production plants abroad. Since then, the industry has been experiencing rapid
growth and has emerged as a formidable industry comparable to the electronics industry in the
U.S. and Canada. Japanese brand names like Sony, National, Hitachi, to name a few, have
become household names. Competition among these electronics firms is guided by a variety of
forces, from technology to advertising to global production networking. Furthermore, these firms
are involved in the production of a wide array of related products which often face rapid
obsolescence.
Our choice of the U.S. and Canada as host countries is not coincidental. A substantial
portion of Japanese FDI in these two countries is attributed to the electronics sector. The
geographical differences between the U.S. and Canada provide useful bases for studying the
locational variations in the FDI behavior of Japanese firms in the two countries. Our confined
samples of firms—originating from an industrial sector of a single home country, and
undertaking FDI in a single host country—provide us with two benefits. One, we are able to
control for any possible variations in MNEs' FDI behavior which may be attributed to cultural
differences between the host countries.' There are also national and sectorial differences such

4 Though not explicitly tested in our models, it should be recognized that there may be cross-cultural
differences between the host countries which, in turn, elicit varying response from Japanese firms
considering investment in them (see, for example, Connor, et al, 1993, for cross-national investigation of
managerial values). Furthermore, there may be cross-cultural differences in the sense that firms from
countries other than Japan may behave differently.
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as exchange rate fluctuations, industrial policies, tariffs, and so on.5 Two, we wish to explicate
the contemporary understanding and growing interest in Japanese FDI behavior.

1.4 Contribution of this Study

The literature on the FDI behavior of firms has long recognized that piecemeal
considerations of the sources of advantages do not adequately explain a MNE's scale of FDI
commitment in the host countries. In view of the multi-dimensionality and heterogeneity of the
MNE, "no simple unidimensional hierarchical 'solution' to the issue of DMNC [diversified
multinational corporations] exists ... calling for a more complex `multifocal' approach" (Doz and
Prahalad, 1991:146). Recent postulation of a firm's competitive capability as being attributed
to its configuration of complementary assets has largely been anecdotal (Teece, 1986; Dunning,
1973, 1988). To date, no attempt has been made at conceptualizing a MNE's FDI behavior as
a pattern of causation among a set of firm-level variables, and our approach parallels Dunning's
call "for formal modeling of the MNE as an organizational mechanism and/or modality of
resources" (Dunning, 1988:53). We advance a path-analytic framework, using causal models,
to conceptualize the factors affecting the parent-subsidiary FDI relationship. The model identifies
and distinguishes the influence of firm's ownership advantages and international management
capabilities on the scale of its subsidiaries' activities abroad.
Another subject of which there is inadequate knowledge lies in the firm-level postulation
of MNE's timing of FDI into a particular host country. Unfortunately, most of the theoretical
works in the field are static in nature and they face two inter-related problems. One, the location
advantages of the home and host countries change over time, thus affecting incentives of firms
5 Few studies highlight the locational variations of FDI behavior. See, for examples, Kogut and Singh
(1988), Kogut (1991) and Shan and Hamilton (1991).
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to invest abroad. Two, the static approach assumes the environment of the firms as existing in
a steady-state equilibrium. The approach thus suffers certain analytical limitations in the real
world since there may be many firms with low incidence of FDI seeking to enter new markets,
while others may actually be considering withdrawals from existing markets. This study, using
the Cox method and a single industry (electronics), corrects for problems with the static
approach and adds a new perspective to the relationship between FDI timing and firm-specific
advantages. The Cox method allows location advantages to be treated as an arbitrary function
of time. It also corrects for problems associated with censoring of firms which have not done
FDI, but may nevertheless do it later.

1.5 Plan of the Thesis
The remainder of this thesis is organized as follows. Chapter two discusses the market
power and market imperfection perspectives of the MNEs, and explain their contribution to
Dunning's eclectic paradigm of international production. We recast Dunning's paradigm to
conceptualize MNEs' FDI behavior from a firm-level perspective. Chapter three describes the
historical development of Japanese electronics firms and their motivations for undertaking FDI
in the U.S. and Canada. We apply the eclectic framework to explain the sources of firm-specific
advantages that contribute to the FDI behavior of the firms. In this chapter, we also advance
several testable propositions concerning scale and timing of FDI of Japanese electronics firms.
Chapter four outlines the LISREL methodology for analyzing the scale of FDI, and the survival
time analysis for testing the timing of FDI of the firms. It also discusses the locational
differences in the FDI behavior of Japanese electronics firms in the U.S. and Canada. Chapter
five reports and explains the results of our investigation. Chapter six concludes the thesis and
provides directions for future research.
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Chapter Two
THEORIES OF FDI

2.1 Theories of Foreign Direct Investment
The current theoretical and empirical literature concerning the FDI behavior of the MNEs
is dominated by two key perspectives relating to theories of market failure and market power
imperfection. The first perspective has its root in the transaction cost (TC) theory. The second
perspective concerns market structure imperfection, and is largely an international extension of
the concepts from industrial organization (JO) theory. These two perspectives are not mutually
exclusive, and it is now widely recognized that any explanation of MNEs' FDI behavior must
necessarily encompass both.6

2.1.1 Market Failure Perspective
Coase's (1952) transaction approach to understanding how firms interact with their
markets forms an important milestone in the exposition of market failure. He advanced that firms
and market exchange are alternative methods for coordinating production. This view provides
two salient features of the nature of the firm and market: (a) a firm is one in which the "owner
does not have to make a series of contracts with the factors with whom he is cooperating within
the firm" (Coase, 1952:336), and (b) "a firm will tend to expand until the costs of organizing
an extra transaction within the firm become equal to the costs of carrying out the same
transaction by means of an exchange on the open market or the cost of organizing in another
firm" (Coase, 1952:341).
6 A detailed description of the types of market imperfections is given in Calvet (1981). See also
Horaguchi and Toyne (1991) for an exposition of Hymer's (1968, 1976) pioneering works in these areas.
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Williamson (1975) expands Coase's insights by developing an "organizational failures
framework" which elucidates the advantages of hierarchical organization instead of the market.
His model suggests that firms are operating within the realm of bounded rationality in the sense
that they face limitations in understanding complex phenomena. There is also opportunism when
such action is perceived by the defaulting party as improving its position in an economic
transaction. This opportunistic potential is significant under the following circumstances: (a) the
transaction involves assets unique to the transaction, (b) there is a small number of potential
transactors, and (c) imperfect information (leading to Arrow's paradox) exists between the
parties.
The transaction approach is systematically applied to international production by
McManus (1972), Buckley and Casson (1976), and Rugman (1980). The internalization concept,
which builds on the transaction cost approach as its theoretical foundation, emphasizes the
advantages and costs associated with internalizing an economic activity. It augments the
transaction theory of the firm by explaining why rent-seeking firms cannot always lease out their
resources to other firms, but requires an expansion of their boundaries.
There are several reasons why markets do not work well as a mechanism for selling
knowledge. First, much of the knowledge is tacit and, as such, is difficult to be separated out
for sale (Nelson and Winter, 1982). Second, there is the problem presented by the Arrow's
paradox (Arrow, 1962), which describes a fundamental logical problem in selling and evaluating
information. The buyer needs to know the information in order to evaluate its worth to him.
However, once the information is given to the buyer for evaluation purposes, there is no reason
for the buyer to pay for the information since he has already possessed it. This paradox creates
a considerable impediment to the sale of knowledge. Third, concerns about the protection of
intellectual property rights make sale of knowledge difficult in environments with weak
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appropriability regimes where it is costly to prevent the leakage of information and property
rights (Te,ece, 1986).

2.1.2 Market Power Perspective

The market power perspective sees the MNEs as being in possession of unique assets,
and that these firms are capable of efficiently transferring their knowledge and skill abroad. It
views firms as an embodiment of productive resources which can be used to provide different
services resulting in different outputs (Penrose, 1959). Heterogeneity and asymmetrical
distribution of resources among firms evolve and this creates unique advantages for each firm.
The market power perspective maintains that firms exist to restrain productive output through
the exercise of market power by colluding with other firms (Bain, 1956). The motivation
underlying a firm's expansion is to increase market dominance or, alternatively, to prevent
another firm from gaining exclusive control of the market or sources of supply. For instance,
advertising and product differentiation are viewed as tactics to erect entry barriers and to
increase market control.
It was Hymer (1976) who first applied the market power doctrine in an international
context. According to him, there are two reasons why MNEs move beyond their original
national borders. One, MNEs attenuate competition by buying it up or somehow displacing it.
Two, MNEs, by going abroad, employ the firm's special advantages which "may be more potent
abroad than at home" (Hymer, 1976: 43). Hymer's insight shifted the focus of the study of
MNEs from one traditionally rooted in international trade and finance, to the other founded on
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industrial organization. The approach was adopted and refined by others, most notably by
Kindleberger (1969) and Caves (1971) in the industrial organization (10) theory.'

2.2 Dunning's Eclectic Paradigm

The eclectic paradigm stems from both the market power and market failure perspectives:
The first is the neoclassical theory of factor endowments, extended to embrace
intermediate products, and to allow for the possibility that some endowments are mobile
across countries... The second strand is the theory of market failure, which is relevant to
explaining not only the location of some kinds of economic activity across national
boundaries, but also the division of that activity between multinational and uninational
firms (Dunning, 1988:53).

According to the eclectic theory of FDI (Dunning, 1973, 1979; Buckley and Casson,
1976; Teece, 1981), for the firm to undertake foreign production, three conditions must prevail.
First, the firm must be able to transfer its firm-specific assets from the home country location
to foreign locations in which the resultant benefits are sufficient to outweigh costs of serving an
unfamiliar or distant market. Accordingly, the firm must possess some kind of strategic
advantage that more than offsets the cost of operating in distant countries (physical and psychic)
of diverse economic, social and political background. Such strategic advantages, termed
ownership advantages, are based on an unique special class of assets held by the firm. These
assets includes both (1) tangible assets such as superior production facility, possession of certain
resources, etc, and (2) intangible assets comprising various kinds of knowledge and know-how
for developing new products and production process, carrying out effective marketing and
distribution programs, and managing these economic activities competitively. This class of
advantages of the firm is termed as ownership advantages.

7^•

This approach is commonly referred to as the Hymer-Kindleberger-Caves industrial organization
approach.
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Second, the sale or lease of these assets to an independent party must entail substantial
transaction costs especially when the transaction involves specific assets and when imperfect
information prevails between the transacting parties. Thus, it is more beneficial to the firm to
appropriate the stream of rent arising from these assets by internalizing them than by selling or
leasing them. Internalization arises when the MNE, utilizing ownership advantages, adopts
strategic measures to protect or exploit market failure.
Third, the firm holding these assets may decide to internalize and use them in foreign
locations when it finds that they can be utilized more profitably due to relative factor cost,
tariffs, taxes, transportation cost, and market size (Buckley and Casson, 1976; Rugman, 1980;
Swedenborg 1979; Caves, 1982; Pugel, 1981). These location advantages may favor MNEs in
their home or host countries, and these countries are not uniformly endowed with specific input
factors. Where location advantages are derived from the home countries of the MNEs, they are
capitalized by the firm and are used for competing abroad. On the contrary, MNEs from lessendowed home countries sometimes locate their activities in host countries to seek out
advantages in the latter in order to enhance their capability to compete. The sources of this type
of advantages are thus location specific, and are known as location advantages.
The theories of ownership and internalization advantages are consistent with theories of
market power and market failure. Dunning adds another category of advantages — location
advantages, which is a ramification of the two perspectives. The three advantages are
synthesized into what is commonly termed as the eclectic paradigm of 0 L 1 (Ownership-

-

Location-Internalization) advantages of the MNE firm.
Although the ownership and internalization advantages of the firm are separately
discussed, these advantages are mutually reinforcing. The eclectic paradigm suggests that, for
international production to take place, a hierarchy of conditions must be sequentially satisfied
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— ownership advantages, followed by internalization advantages and then location advantages.
Implicit in the hierarchy is the stipulation of a simultaneous occurrence of the three advantages
when international production is undertaken. According to Dunning:
1. It [the firm] possesses the ownership advantages vis-à-vis firms of other nationalities
in serving particular markets... 2. Assuming condition 1 is satisfied, it must be more
beneficial to the enterprise possessing these advantages to use them itself rather than sell
or lease to foreign firms... 3. Assuming conditions 1 and 2 are satisfied, it must be
profitable for the enterprise to utilize these advantages in conjunction with at least some
factor inputs (including natural resources) outside its home country (Dunning, 1988:26).

2.2.1 Dunning's Paradigm in the Study Context

Dunning's eclectic paradigm is broad and, for the purpose of our study, needs to be
recast from the perspective of the firm as the actor in the FDI process. Ownership advantages
are stock of available factors that are endogenous or within the governance structure of the firm.
These assets consist, inter cilia, of know-how (e.g. patents and licenses), corporate reputation
and brand names, financial or physical assets (i.e., property, plant and equipment), human
capital, etc. They are employed by firms to generate rent and to compete with other firms. The
term "advantage" is defined from the viewpoint of economic competitiveness, and may be
expressed in both absolute or relative terms, i.e., the "advantages of a firm vis-à-vis the others
tautologically mean their disadvantages vis-à-vis the firm" (Itaki, 1991:446). A firm may also
be said to possess a "relative cost advantage, for example, deriving from economies of scale,
an absolute cost advantage, deriving from control of key inputs, superior product technology or
cheaper physical distribution and product differentiation advantages arising from superior product
or more effective marketing" (Buckley, 1990: 660). From an inter-firm comparison, a firm's
advantages arise out of their demand, scarcity and imperfect substitutability, and these
advantages diminish when they lose their ability to extract rent.
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There are some market failures in attempting to collect full rent from strategic assets such
as R&D investment and from the licensing of brand names, trade marks and other strategic
marketing assets (e.g., risks of eroding reputation through lack of quality control). Thus, specific
ownership advantages associated with R&D investment and market reputation provide higher
incentives for internalization. International management capabilities especially in establishing and
operating production and sales facilities in foreign countries increase the likelihood of the firm
in keeping transactions within its control, ceteris paribus, since they reduce the risks and
uncertainties of market failure in foreign markets. Firms that possess greater international
management capabilities are more likely to engage in international production. These capabilities
are information-based, tangible or intangible processes that are developed over time through
complex interaction of the firm with its environment. Such capabilities may stem from the
national and international networks of subsidiaries of the firms, and from the experience gained
by operating in the host countries.
The ownership advantages and international management capabilities are within the
governance structure or endogenous to the firm. However, location advantages are exogenous
or outside the control of the firm. Such advantages (e.g., tax incentives, resource availability,
etc) accrue predominantly to the locations in which the firms operate, i.e., firms do not obtain
location advantages until they relocate to the location concerned. Since location advantages can
also be sought by other competing firms and indigenous firms, their value as rent generating
assets diminishes as soon as they are uniformly obtained by all the firms. However, should
location advantages be conferred upon some of the firms, they eventually subsist as ownership
advantages or international management capabilities of these firms.
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2.2.2 The Parent-Subsidiary Relationship
The FDI activities of MNEs frequently involve the setting up of foreign subsidiaries to

carry out objectives stipulated by the parent firms. The establishment of foreign subsidiaries
follows the process of replication (Nelson and Winter, 1982), as organizations enact existing
routines and standard operating procedures when setting up new operations. The tendency for
subsidiaries to resemble one another and their parents is due to two considerations: (1)
organizational replication inherently facilitates transfer of firm's strategic assets to their
subsidiaries, and (2) there is the imperative of control of subsidiaries' performance and behavior
by the parents. Implicit in (1) is the notion that there is high uncertainty and ambiguity of doing
business in a foreign country; replication essentially imbues the subsidiaries with adequate
resources to compete in the host country. Thus, replication allows subsidiaries to benefit from
the endowments of the parent company, for example, access to cheaper input, knowledge of
markets, administrative experience, R&D, etc., at zero or low marginal cost. Such replications
not only diffuse specific technology, they also serve to transfer the technology-related pattern
of organizational structure (Globerman, 1991). This gives rise to the continual interaction
between the subsidiaries and their parents. Subsidiaries also face pressures for consistency with
other subsidiaries of the MNEs, and they tend to become isomorphic in their organizational
structures and processes.8

Certain organizational theorists (DiMaggio and Powell, 1983 ) call this phenomenon "isomorphism";
other theorists (e.g. Bartlett and Ghoshal, 1989) refer to this resulting similarity between the headquarters
and subsidiary as the "mirror effect."
8
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2.3 Literature Review
A common theme in a number of studies has been the identification of sources of firmspecific assets that influence the ability of the firm to undertake FDI. These firm-specific assets
may be broadly classified as ownership advantages and international management capabilities.
In this section, we discuss the results of past studies in the various business sectors:
manufacturing (Kimura, 1989; Tallman, 1991; Yu and Ito, 1988; Caves and Mehra, 1986),
service (Terpstra and Yu, 1988), banking and finance (Ursacld and Vertinsky, 1992),
distribution (Yamawald, 1991), and others (Grubaugh, 1987). Although researchers have
analyzed different industrial sectors and examined different aspects of firm's ownership
advantages and international management capabilities, their findings have been mutually
supportive and confirmatory—they point to a significant relationship between these strategic
assets and a firm's ability to engage in FDI. A summary of the variables used and the results
obtained by each of these studies is given in Table 2.1.
A general consensus among researchers is that, in international production, an enterprise
which is sufficiently large has many inherent advantages. Size provides the firm with the means
to effectively engage in product diversification and integration which, in turn, increases its
opportunities to profit from other internalizing practices such as cross subsidization of costs,
predatory pricing, etc. The size of a MNE firm is measured in different aspects: by size of
assets (Grubaugh, 1987; Yu and Ito, 1988, Ursacld and Vertinsky, 1992), gross sales (Kimura,
1989; Terpstra and Yu, 1988; Tallman, 1991) and the number of employees (Ursacld and
Vertinsky, 1992) in the firm. The rationale behind the adoption of these measures are varied.
The amount of assets owned by a firm indicates its financial strength and a firm with large assets
is able to secure favorable asset-based financing from its banks. In international production, this
enhances its ability to cross entry barriers associated with the cost of information search, market
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scanning and initial (heavy) capital outlay. Large assets also provide the firm greater flexibility
for reconfiguration of assets among its business units. The next indicator of size is sales
generated by the company. Indirectly, large sales reflect strong market share especially if a
predominant proportion of production is destined for a particular market. Large sales reveal
efficient utilization of the firm's assets to generate and market value-added production. Lastly,
the number of employees of the firm connotes the scale and scope of the firm's activities. Using
each of the possible measures of size, past studies (e.g., Grubaugh, 1987; Yu and Ito, 1988;
Ursacici and Vertinsky, 1992; Tallman, 1991) have shown a significant association between the
size of the firm and its ability to engage in FDI.
Studies also stress that MNEs venturing abroad, and competing with indigenous firms,
need to rely on their technological competence. The success of the MNE in operating abroad
often depends on the ongoing creation of new technology through ongoing R&D, rather than
simply on a static advantage based on a stock of proprietary knowledge (Pugel, 1981).
Technological competence may be seen in the firm's ability to adopt a superior production
process, create sophisticated and quality products, and achieve differentiated value-added
outputs, etc. Technological competence not only nurtures the creation of new business for the
firm in global competition, it can also precipitate an erosion of competitors' market.
Several measures of technological competence of firms have been used. One measure
involves using the level of R&D or the R&D intensity of the firm (Terpstra and Yu, 1988, Kim
and Lyn, 1990; Grubaugh, 1987; Yamawalci, 1991; Caves and Mehra, 1986).9 Another measure
entails assessing the number of patents held by the firm. Both measures are not exactly perfect,
as it may be argued that both spending on R&D and the attainment of patents do not necessarily

9

R&D intensity is measured by R&D expenditure as a percentage of sales of the firm.
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mean that firms would be able to commercialize and achieve a profitable return for their effort.
However, they are useful insofar as their indication of technological competence is concerned.
A third measure, adopted by Kimura (1989), is based on the ranking of firm's technological
position in the industry. This method of measurement is ambiguous as the criteria used in the
evaluation of firms' ranking are sometimes subjective. Overall, the positive influence of
technological competence of firms on their ability to undertake FDI is supported—significantly
in studies by Grubaugh (1987) and by Caves and Mehra (1986), and partially by Yu and Ito
(1988). This relationship is also confirmed in many earlier studies (see, e.g., Horst, 1972;
Caves, 1974; Pugel, 1978; Bergsten, Horst and Moran, 1978; La11, 1980).
Empirical analyses of the ownership advantages of the MNEs also focus on the role of
advertising. These intangible assets of the firm represent its abilities to generate and maintain
product differentiation through trademarks, brand names and the knowledge of successful
marketing and promotional techniques, and their inclusion in empirical studies has been
especially well argued for by researchers. The firm's advertising intensity reflects an important
aspect of promotional abilities, and also is likely to be related to the importance of trademarks,
brand names and other mass-marketing abilities. Products are highly differentiated when
consumer loyalty is high and when the ability of competitors to imitate is low. This loyalty is
created and maintained through superior product design, service facilities and advertising.
Although advertising, as well as other forms of sales promotion, has effects on both intraindustry
and interindustry demand, it also has a third effect: the creation or raising of barriers to entry
by potential rivals. As with technological competence, in many instances, market failures prevent
the full extraction of the rents that can accrue from the use of the strategic assets created by
advertising, thus providing incentives for internalization. The empirical evidence, however, is
mixed. While studies of Kim and Lyn (1990) and Caves and Mehra (1986) have shown the
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significant association between advertising and the ability of firms to undertake FDI, studies by
Yu and Ito (1988) and Grubaugh (1987) did not show significant relationships.
A MNE's organizational capability is another strategic intangible asset that is difficult to
exploit through market operation. The most simple way of exploiting this capability is by
replicating it in overseas subsidiaries. Owing to different methods of assessing organizational
capability, empirical investigations of relationship between the extent of FDI and MNE's
organizational capability are mixed. An early study by Caves (1974) based the measure of
organizational capability on two ratios: ratio of non-production workers in total employment and
average earnings per employees. He found the relationship between the extent of FDI and the
degree of MNE's organizational capability to be statistically insignificant. This finding was
refuted by Pugel (1980) and, more recently, by Caves and Mehra (1986) who found a positive
and significant relationship between organizational capability and the extent of FDI.

Ceteris paribus, firms are more likely to engage in FDI if they possess certain
international management capabilities of transferring their ownership assets to a foreign
subsidiary at relatively low opportunity cost in situations where difficulties of arms-length
transaction are encountered. One aspect of international management capabilities of a firm is
related to its ability to vertically integrate its business operations. There are several alternative
measurements of vertical integration. The first alternative uses number of personnel: (a)
employment in the supplementary process divided by the total employment (Gort, 1962), (b)
employment in the supplementary process (including subsidiaries) divided by the total
employment (including subsidiaries). This alternative is not reliable as any additional investment
in automation can reduce the number of employees without changing the vertical integration
structure of the firm. The second alternative relates vertical integration to total assets. In this
case, we use the same set of equations stipulated in the first alternative but replace employment

Japanese FDI Behavior 19

with total assets. The third alternative concerns value-added capability of the firm; the lower the
value added, the lower is the level of vertical integration. Following the third approach, two
indices have been developed. One, an index of vertical integration adopted by Cusumano (1985),
is based on a ratio calculated as in-house manufacturing and other operating costs divided by
sales minus operating profits. The other, by Kimura (1989), is based on an index of vertical
linkages, and is computed using the firm's sales multiplied by the ratio of firm's consumption
to total production. Kimura's (1989) study showed that the vertical linkages of MNE is related
to its scale of FDI.1°
The international management capabilities of the firms can also be derived from the
spatial distribution of their global network of subsidiaries. We term this characteristic as
multinationality (others refer to it as geographical diversification), which is measured by (a) the
number of countries in which a firm operates (Caves and Mehra, 1986; Ursacici and Vertinsky,
1992), (b) the ratio of foreign sales to total sales (Terpstra and Yu, 1988), and (c) production
in the other market (Tallman, 1991). Firms operating in many countries possess the means to
do what most non-MNEs cannot do: transfer pricing to reduce taxation exposure, engage in
optimal divergence of global production, and scan the market for opportunities. For these
reasons, firms with a high degree of multinationality have better insights into the different
cultural and political aspects of international production and the means to overcome entry
barriers. The notion of multinationality as a source of strategic assets for the firm has also
received empirical support. Caves, Porter and Spence (1980) found that the extent of multiplant
operations in the U.S. was positively significant with the extent of inward Canadian FDI. This
relationship was corroborated in more recent studies—by Caves and Mehra (1986) in their study

10 Defined as the amount of capital invested in the subsidiary.
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of the expansion of foreign firms in the U.S., and by Ursacki and Vertinsky (1992) in their
study of the scale of entry of foreign banks into Korea and Japan.
Ancillary to the multinationality characteristic of MNEs, we include country experience
as another aspect of firm's international management capabilities. However, the measure of
country experience, as distinguished from the measure of multinationality, relates to the degree
of involvement of MNEs in a particular country. Thus, a MNE may not necessarily be
geographically diversified, but may possess the special capability of operating in a particular host
country by virtue of its extensive experience of operating in that country. The level of country
experience has been determined as significantly increasing a firm's priority for investment in the
country (Davidson, 1980) and its ability to undertake FDI (Tallman, 1991). Country experience
has been gauged by: (a) the number of years (or months) that a parent firm has been operating
in a particular country, and (b) the number of business establishments owned by a parent in the
country. Based on (b), a parent with say three subsidiaries of eight, six and three years old, is
assessed as having a total of 17 years (or 204 months) of country experience.
The characteristics of the home and host countries have been cited as significant factors
influencing the firms' decision to invest abroad. Researchers found a significant relationship
between proximity and the scale of FDI" (Ursacki and Vertinsky, 1992) and number of
employees (Yamawaki, 1988); proximity in these studies is measured by the distance between
the two countries. The influence of proximity on the ability of the firm to undertake FDI has
also been verified by Yu and Ito (1988). Other studies have substantiated the importance of the
size of the market which is indicated either by the gross domestic product (GDP) of the host
country (Terpstra and Yu, 1988), or by the total exports from the home to the host country

11 Measured as the amount of assets of the overseas subsidiary.
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(Yamawaki, 1991). Kogut and Chang (1990) found that technological disparity between home
and host countries determined the mode of entry of Japanese MNEs into the U.S. market.
Furthermore, Kimura's (1989) study revealed that Japanese FDI behavior differed according to
the advanced or developing status of the host countries. Results from his study showed varying
influence of diversification, breadth of product line, and technological innovations on the scale
of Japanese FDIs in the two groups of countries.
Studies have also recognized the regulatory impact of home-host countries to be
significantly affecting the flow of FDI. Ursacki and Vertinsky (1992) found that regulations
concerning reciprocity of banking practice between host and home counties influence the timing
of banks entering into Korea and Japan. Similarly, Caves and Mehra (1986) obtained significant
results in their analysis relating the impact of nominal rate of tariff protection to the expansion
of foreign operations in the U.S. Yu and Ito (1988) further showed that political instability of
the host countries has a significant impact on FDI of U.S. MNEs.
Researchers have adopted various measures of the scale of FDI activities of the parent
firms. Most studies analyze the scale of FDI by a single dependent variable indicating the level
of operation of the subsidiary: (a) capital investment (Kimura, 1989; Ursacici and Vertinsky,
1992), (b) number of employees (Ursacki and Vertinsky, 1992), (c) number of business
operations that the MNEs has set up in the country (Tallman, 1991).

2.4 Summary
Most of the work to test the theory of FDI focused on finding the relationship between
various proxies for firm-specific strategic assets and the amount of FDI. The literature to date
has not, however, established how a firm's ability to invest abroad is influenced by a
configuration of firm-specific assets, nor has it tested the relationship between these assets and
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firm's timing of FDI in the host countries. This study intends to fill the gaps in the literature.
First, it seeks to empirically examine a causal model depicting the sources of firm's strategic
assets and how these assets influence its ability to undertake FDI. Second, it attempts to test a
probabilistic model explaining when firms are likely to invest overseas. In both parts of the
study, the influence of location (country-level) variables on the FDI behavior of firms are
controlled using confined samples of firms.
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Chapter Three
THE FDI BEHAVIOR OF JAPANESE ELECTRONICS FIRMS

3.1 Introduction
Having discussed the eclectic framework and the results of past studies, we now consider
the FDI behavior of the Japanese firms in the U.S. and Canada. In particular, we seek to answer
the following questions central to the aim of our study:
1. What is the rationale behind Japanese electronics firms' decision to invest in the U.S.
and Canada?
2. What factors contribute to the growth of these firms and their FDI activity?
3. What are the strategic advantages (ownership advantages and international
management capabilities) of the Japanese electronics firms?
4. For those firms that have entered the U.S. and Canada, how are the parents' strategic
advantages related to their scale of subsidiaries' activities?
5. What are the determinants of the timing of Japanese FDI in the U.S. and Canada?
6. What are the locational factors that might account for the variation of scale
and timing of FDI of firms in the U.S. and Canada?

In the following sections, we provide a review of the literature of Japanese FDI activities, and
develop a conceptual framework for analyzing the FDI behavior of Japanese electronics firms.
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3.2 Historical Setting
The Japanese electronics industry started as early as the Meiji Restoration period but it
was not until the 1950s that it achieved some prominence as it was selected by the Japanese
government as one of the industries that would lead the country's growth and development.'
At that time, few Japanese firms could be classified as electronic manufacturers and "not one
among them had distinguished itself as an exporter of electronic products" (Gregory, 1986:26).
Few electronics firms were involved in FDI and the extent of investment was comparatively
modest. The FDI of Japanese firms was restrained by two basic laws concerning foreign
exchange transactions: the Foreign Exchange and Foreign Trade Control Law of 1949 and the
Foreign Capital Law of 1950. These laws were implemented to control such international
transactions as exports and imports, and investment abroad.
In the 1960s, during the initial phase of industrial development, Japan went through an
industrialization process using its comparative advantage in labor-intensive goods. Exports were
dominated by low quality electrical appliances and textiles. The technology involved in the
production system was basic and easily accessible. Rising wages forced many electronics firms
to relocate to neighbouring low-wage countries such as Taiwan, Hong Kong, South Korea and
a few other countries in the West. Thus, as early as the mid-1960s, Japanese electronics firms
started becoming involved in FDI. The energy crises in the 1970s further broadened the scope
of resource seeking FDI to include investment in natural resources and in resource intensive
sectors. In 1971, the Japanese government decided to raise the ceiling on assets of overseas
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The origin of these firms is varied. For instance, Toshiba started in 1875 as Tanaka Engineering, Sharp
in 1915 as Ever-Sharp (producing mechanical pencil), Sony in 1946 as Tokyo Telecommunications
Engineering (producing broadcast equipment), and Fujitsu in 1935 was as an offshoot of Fuji Electric.
NEC and Mitsubishi Electric were formed in 1899 and 1921 when heavy electrical engineering was
perceived as the leading edge of industrial technology.
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investment. This policy encouraged electronics firms to invest abroad, and it helped to increase
their overall sales output. By the mid-1970s, Japanese output of computers, communication
equipment, office machines and semiconductors was second only to that of the United States.
The emphasis of FDI has shifted from resource seeking (Gregory, 1986) to market seeking.
From the mid-1970s to mid-1980s, Japanese firms had been very successful in exporting
their production, resulting in huge trade surpluses with its trading partners particularly the U.S.
and Europe. Success, however, brought with it problems as well. The U.S. International Trade
Commission (ITC) ruled in 1977 that Japanese exporters were posing a serious threat to the U.S.

electronics industry. As a result, the Carter Administration negotiated Orderly Marketing
Agreements (OMAs) that limited the exports of Japanese color televisions to the U.S. Such
export restraints signalled to Japanese electronics manufacturers that unlimited exports to the
U.S. could not be sustained indefinitely. FDI offered the alternative to exporting. The move to
invest abroad was also facilitated by two sharp increases in yen value — one in 1977 and the
other in 1985 following the Plaza Accord. The yen revaluations meant an increase in the relative
costs of "home" production versus foreign production and the lowering of costs of acquiring
assets abroad. FDI was only part of the strategy Japanese firms employed to cope with
revaluation of the yen. They also continued to improve production techniques to reduce costs
of production in Japan.
In 1979, the Japanese government enacted a revision to the Foreign Exchange and
Foreign Trade Law, thereby relaxing many of the constraints on international transactions.
Investment decisions were no longer under the purview of governmental control. After this
policy change, two waves of FDI occurred. The first wave consisted of firms extending their
production system overseas for the purpose of mass exporting through local assembly operations
in the host countries. It comprised small to medium sized manufacturing operations. The second
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wave was in response to the local-content rule enforced in many countries which sought to
discourage low value-added assembly of components. This wave saw Japanese firms overseas
deepening production to increase the local content of their products. Currently, Japanese firms
are engaged in more intensive production abroad that includes R&D activities; there is gradually
a move towards localization of their overseas production.
A summary of the chronological development of the Japanese electronics industry is
shown in Table 3.1.

3.3 Japanese Electronics Firms and Industrial Groupings

According to a 1990 report by the Japan Company Handbook (Toyo Keizai, 1991), there
are 281 Japanese electrical and electronics firms listed in the Tokyo Stock Exchange. A
preliminary analysis of these firms (see Table 3.2.) reveals that an average-sized firm has
$1,245.29 million in assets and generates $1,065.96 million in annual sales.

13

Exports average

$276.17 million and constitute about 26% of its total sales. Also the average firm spends $66.50
million in research and development (6.2% of sales), and $17.44 million in advertising (1.6%
of sales). About half of the top 100 electronics firms have consolidated sales in excess of a
billion dollars. At the top of the hierarchy are nine firms, commonly referred to as the
"electronics giants", which have annual sales of more than a trillion yen (approximately seven
billion dollars). The nine giants are Hitachi Ltd, Matsushita Electric Industrial Co., Ltd, Toshiba
Corporation, NEC Corporation, Mitsubishi Electric Corporation, Fujitsu Limited, Sony
Corporation, Sharp Corporation and Sanyo Electric Co., Ltd. According to The Japan

Electronics Almanac (1989), these giants control approximately one-third of the total production
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These figures are based on the conversion rate of 146.3 yen per U.S dollar in 1990.
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of the Japanese electronics industry. Presently, the giants have been increasing their involvement
overseas in terms of marketing, setting up new operations, sourcing materials and high-tech
equipment.
The electronics giants are usually large vertically-integrated groups of companies, and
they are usually members of horizontally-integrated industrial groups or keiretsus. There are six
large industrial groups: Mitsubishi, Mitsui, DKB (Dai-Ichi Kangyo Bank), Sumitomo, Fuyo and
Sanwa. These industrial groups are engaged in a wide spectrum of business from manufacturing,
finance, insurance, trading, real estate, and so on. The competitive power of the groups can be
seen by their scale of business. Collectively, although the groups represent 0.04% of the total
number of companies and employ about 5% of the total workforce, they effectively control
approximately 17% of the total sales of all the Japanese firms (Japan Electronics Almanac,
1989).
With the exception of Sony, most of the electronics giants are related to the six largest
industrial groups. Membership of a firm in a particular industrial group brings with it many
advantages such as financial backing, marketing and distribution outlets, and joint research and
development. Details of the linkage of the electronics firms with the industrial groups are given
in Figure 3.1.
An example of the vertically- and horizontally-integrated structure of an electronics giant
can be seen in the case of Mitsubishi Electric. Though Mitsubishi Electric is horizontallyintegrated to the Mitsubishi group, it is a vertically-integrated cluster of related firms comprising
some 29 nucleus firms controlling a total of 160 subsidiaries (Dodwell, 1988).
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Figure 3.1: Linkages of Electronics Firms to the Industrial Groups
3.4 The U.S. and Canada as Host Countries
Japanese FDI worldwide began expanding rapidly in the mid-1970s. In 1986, it reached
a record of $22,320 million, exceeding the $20 billion mark for the first time. The U.S. and
Canada attracted about 46.8% of the total investment (Tsukazalci, 1987). The stock of Japanese
FDI in the U.S. and Canada over the years is shown in Table 3.3. Although the flow of FDIs
in the two countries had always been increasing, recent years saw Canada as attracting a
comparatively lower proportion of inflow of Japanese FDI. In 1975, the stock of Japanese FDI
in Canada was about 43.5% that in the U.S. This proportion had been declining ever since, and
there was a drastic drop to 12.8% in 1980. In 1988, Japanese FDI in Canada stood at a mere
6.7% of that in the U.S. This decline in the proportion of the stock of FDI in Canada is ascribed
to a marked increase of Japanese FDI in the U.S., rather than to a decrease of FDI in Canada

per se. Indeed, in a survey of Japanese direct investment in Canada, Rugman (1990) reported
that, between 1966 and 1988, the percentage of annual flow of Japanese FDI in Canada had
remained constant at about 2.5 percent of Japanese total worldwide investment, compared with
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Japanese FDI into the U.S. which had doubled from about 20 percent to over 40 percent during
the same period.
With the exception of finance and real estate, a substantial portion of Japanese FDI in
the U.S. and Canada was concentrated in two key sectors: manufacturing and merchandising
industries. The breakdowns of the stock of Japanese FDI in the U.S. and Canada are shown in
Tables 3.4 and 3.5. The tables show that FDI in the merchandising sector was more predominant
in Canada (47.3%) than in the U.S. (29.3%), although FDI in the manufacturing sector was
about equal and involved a third of FDI in both countries.
The preference of investing in the U.S. over Canada by Japanese firms could be
attributed to the varying locational advantages of the two countries (see Tables 3.6 and 3.7. for
country profiles). Although the U.S. has a smaller geographical area compared to Canada, it has
a larger economy. Its GDP in 1990 was approximately eight times, and its population was about
nine times that of Canada. These preliminary statistics indicate that the U.S. was a more
concentrated market than Canada. The marked increase in FDI in the U.S during the recent
years was fuelled by few factors. The U.S. economy had been enjoying a rapid growth, thereby
increasing the profitability potential of foreign firms operating here. Another factor was the
cumulative effect of the dollar depreciation against several major currencies. Dollar depreciation
encouraged investment by lowering both the cost of acquiring or establishing U.S. businesses.
By shifting their production operations to the U.S. foreign firms avoided increasing prices to
their U.S. consumers. The U.S. was favoured over many countries (including Canada) in terms
of relative cost of production in the two countries. The unit labor cost in manufacturing in the
U.S. was the lowest among the developed countries (see Table 3.8).
There were differences in the trade pattern of the two countries. In contrast to the U.S.
which experienced a higher exports than imports growth, Canada experienced a higher imports
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than exports growth. Between 1986 and 1990, U.S. exports increased 72.3% from $227.2 billion
to $393.0 billion, while imports increased 35.6% from $365.4 billion to $495.3 billion. During
the same period in Canada, exports grew 44.9% from $89.0 million to $129.0 million, while
imports grew 46.3% from 81.4 billion to 119.1 billion.
The U.S and Canada had remained as major trading partners to each other as evidenced
by their imports and exports relationship (see Tables 3.9 and 3.10 on the destinations of exports
and origin of imports for the two countries). In 1990, the Canadian market accounted for 21.1%
of the U.S.'s exports, and 18.4% of its imports. On the other hand, the U.S. market accounted
for 75.0% of Canada's exports, and 64.6% of its imports. These figures indicate that the
Canadian economy was strongly linked to the U.S. economy. Both countries had Japan as their
second largest trading partner. In 1990, Japan accounted for 12.4% exports and 18.1% of
imports of the U.S., and 5.5% of the exports and 7.0% of imports of Canada.

3.5 The U.S. and Canada Electronics Industries
According to the Survey of Current Business (1989), the total sales by all electronics
firms in the U.S. amounted to $193,892 million in 1987 and $210,870 million in 1988. Sales
by the U.S. subsidiaries of foreign affiliates accounted for about 12.2% of the total for the two
years. The sales achieved by U.S. subsidiaries of Japanese electronics firms constituted about
9.5% of the total sales of all Japanese subsidiaries in the U.S.
Our data sourced from Compustat Industrials reveals that there were 1,146 publicly-listed
electronics firms in the U.S in 1990. The profile of an average-sized U.S. electronics firm is
given in Table 3.11. Overall comparison (based on firm's assets, research and development,
advertising, exports and sales volume) places International Business Machine (IBM), General
Electric, Phillips NV, AB Electrolux, Hewlett-Packard Co., Digital Equipment, Westinghouse
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Electric Corp., Motorola Inc., Unisys Corp., and Ericsson (L.M.) as the top ten electronics
firms. Collectively, these firms accounted for 62.51% of assets, 52.07% of research and
development, 47.25% of advertising, 45.27% of exports, and 49.5% of the sales of all
electronics firms in the U.S.
The electronics market in Canada is relatively smaller than the U.S's. In 1989, the total
production amounted to about $19,000 million (Statistics Canada, 1989, catalogue number: 43250) which was less than ten percent the size of the U.S. market. The output of electronics
sector represented about 6% of the total value of production or 8% of the Gross Domestic
Product of the country. A survey by Statistics Canada (1989) revealed a total number of 1,627
electronics establishments.' Only 18% of the establishments had one hundred or more
employees, and they employed about 74% of the labor force and produced 83% of the value of
manufactured shipments in the sector. The remaining 82% of the establishments had less than
one hundred employees and produced only 17% of the value of manufactured shipments. Most
of the electronics establishments were located in Ontario and Quebec where they jointly
accounted for over 90% of the industry's production volume.
Data from Compustat Industrial reveals that there were only twenty four publicly-listed
electronics firms in Canada. The profile of an average Canadian electronics firm is given in
Table 3.12. Based on the same criteria used for ranking U.S. electronics firms, the six largest
firms were Northern telecom Ltd., CAE Industries Ltd., Westinghouse Canada, Inter-City
Products, Canadian Marconi Co., and Mitel Corp. These firms collectively accounted for
88.89% of assets, 92.55% of research and development, 85.94% of advertising, 80.15% of
exports, and 85.57% of sales of all Canadian electronics firms.
14 Since by Statistics Canada's definition, a firm could have several establishments, it is estimated that there
are probably over two hundred electrical and electronics firms in Canada.
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Although Canadian electronics firms (average assets $526.49 million ) were generally
smaller than U.S. firms (average assets $623.96 million), they generated a higher average sales
($568.41 million) compared to their U.S. counterparts ( $536.45 million). Furthermore, though
Canadian firms tended to disburse a lower percentage of their revenue on advertising, they
expended a higher percentage on research and development.

3.6 The FDI behavior of Japanese Electronics firms
A number of studies views FDI of Japanese electronics firms as primarily motivated by
marketing and production considerations. Past studies have stressed that the spatial distribution
of production facilities worldwide is vital for Japanese electronics firms to gain access to local
marketing and distribution channels, and to assess competitors' position (Lafrance, 1985,
Yoshida, 1987). The market expansion strategy is precipitated by three factors. A central driving
force is the maturation of the electronics firms, which has given them the overseas operating
experience to function independently. Many electronics firms undertake direct FDI to bypass
trade intermediaries which have been their traditional distribution outlets (Gregory, 1986).
Another reason is the increasing level of sophistication of electronics products which requires
specialized marketing skills which may be lacking in the trade intermediaries. The customization
of parts often dictates that Japanese components suppliers locate in neighbouring proximity to
their buyers to allow close collaboration between engineers from the cooperating firms. A case
in point is NEC, a major component supplier, moving to America to serve both the U.S.
manufacturers (such as IBM and AT&T) and Japanese manufacturers that have relocated to the
U. S . (Encarnation , 1992).
Arguing from the market growth perspective, theorists also assert that the size of market
share of Japanese firms in the U.S., previously supported by exports from Japan, may have over
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time reached a level surpassing minimum efficient scale (MES) which makes it economically
feasible to set up production plants (Caves and Mehra, 1986). Other electronics companies,
either in lieu of or in addition to manufacturing, opted for assembly and technical service
operations locally to increase their market presence in the United States. A close customer
relationship is important in maintaining and expanding the firm's market share especially in nonstandardized and technology-intensive products (Yoshida, 1987).
Researchers have also recognized the relative level of technological sophistication
between indigenous and Japanese firms as a pivotal factor in determining the mode and flow of
FDI entry. Japanese companies often seek controlling interest of firms in the U.S. and Canada
to gain access to distribution channels as well as to set up listening posts to aid their commercial
intelligence in the U.S. market." Many firms, recognizing the difficulty of obtaining frontier
technology from foreign firms through licensing, establish manufacturing subsidiaries in the U.S.
with the objective of gaining access to technological development (this phenomenon is also
observed by Franko (1976) in his study of European MNEs). Several studies also theorize that
countries with intensive research and development activities are likely to experience an influx
of Japanese FDI with the intention of sourcing knowledge (Dunning, 1988; Yoshino, 1976) and
imitating indigenous competitors.
A study by Kogut and Chang (1991) revealed interesting findings about the propensity
of Japanese to enter into joint ventures with foreign (U.S.) firms. Based on an analysis of
Japanese entries across 297 industries during the 1976-1987 period, they found that in situations
where technological competence exists in favor of the U.S. firms, there is a tendency for
Japanese firms to choose these modes of entry: (a) acquire existing U.S. firms, (b) seek out a
15 For instance, the Silicon Valley in California is regarded as the location where many innovations are
nurtured. Thus, a firm's presence is important to keep abreast of developments in electronics technology.
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joint venture arrangement with U.S. firms, or (c) build a new plant in the U.S. However, in
those industries where Japanese firms are heavily involved in R&D, they are more likely to set
up their own plant rather than to enter into joint ventures or acquire U.S. firms.
Japanese MNEs typically embrace a philosophy that places the task of building
technological competence as important as producing a particular product. This competence is
necessary for two reasons: competitive strength and corporate prestige. Thus, Japanese MNEs
often acquire foreign firms, which possess technological potential, as a means to upgrade their
competence or for diversification of their existing business. In their endeavour to acquire going
business concerns, Japanese firms frequently provide a combination of financing and market
access which makes them likely suitors (Globerman, 1990). Underlying the pursuit of
technological competence lies the pressing need to use it as a competitive edge. Aoki (1988)
highlights the distinction between techne, which relates to engineering knowledge, and episteme,
which concerns scientific knowledge. He suggests that Japanese firms tend to promote techne
rather than episteme, and the strong linkage between R&D and manufacturing explains their
ability to speedily commercialize technology. Thus, gaining technological competence often
almost immediately translates into expanding product range or improving quality of productions,
both having direct a impact on the firm's performance (Teece, 1986).
Another prime concern among Japanese electronics firms is the market share of their
products (Abbeglen and Stalk, 1985). Market share signals the market the performance of the
company, and many firms devote enormous resources to protect and increase their share of the
market. As a result there is often intense competition among firms in Japan and this situation
is replicated in overseas markets. According to Itami (1987),
"A large market share does not necessarily guarantee profitability, but there is a strong

positive relationship between the two. High market share can lead to higher profit in part
because fixed costs can be spread over a larger volume, reducing unit cost. Larger sales
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volume may also generate technological benefits; it may permit the use of mass
production facilities, an effect that is often known as the scale effect." (p.21)

Itami (1987) claims that high market share increases the firm's invisible assets in two aspects.
One, market share increases the firm's stock of information in production which enhances the
firm's production and design capability. Two, high market share gives the firm extensive
contacts with customers which results in better tracking of their demand and needs. This view
is shared by Gregory (1986) who asserts that the competent utilization of feedback information
from the market constitutes an essential component to Japanese electronics firms to formulate
effective corporate strategy.
It is further advanced that the large market share strategy is spurred by the widespread
practice of permanent employment being regarded as a fixed cost in Japanese firms (Daly,
1991). This puts heavier pressure on management to reduce average cost per unit by increasing
volume of production. The market share strategy necessitating competitive pricing is directly
linked to low production cost which in turn requires economies of scale. A natural progression
to this stratagem is the growth in firm's size which interacts with market share in a repetitive
cycle.
The keiretsu structure provides certain crucial advantages for the Japanese electronics
firm that can draw on its resources. The network can be an important internal market for the
firm's product (as, for example, when the Dai-Ichi Kangyo Bank replaced its IBM banking
system with a Fujitsu product) (Borrus et al, 1982). Although the infrastructural features
described are important, the most significant advantage offered by the Japanese industrial and
financial structure compared to its U.S. counterpart is a stable availability of capital for
continued growth — the basic need for electronics companies whose markets are expanding and
whose products are changing rapidly. Borrus et al (1982) reported that most Japanese electronics
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companies, with the exception of Matsushita, have high debt-to-equity ratios of 150 to 400
percent, compared with the U.S. firms' ratios of 5 to 25 percent. Such high debt equity ratios,
with their attendant fixed costs and the constant need for innovation, would typically reflect
instability rather than stability in the availability of capital. However, despite the risks of high
leverage in a volatile industry, the resulting system is stable because government's concern with
the well-being of favoured sectors, like electronics, is taken as an implicit guarantee of loan
made by the banks to them.'
Networks also develop within a production system comprising prime manufacturers and
their sub-contractors. This subcontracting arrangement functions for reasons of productive and
informational efficiency, and it gives rise to quasi rent unique to the relationship between the
prime contracting firm and subcontractors (Aoki, 1988). The major electronics firms are unable
to produce all their requirements, and they form linkages with networks of components
manufacturers. This led to the establishment of a three-tiered system in the industry which
indirectly contributed to its effectiveness (LaFrance, 1985; Gregory, 1986). The first tier
consists of the final assemblers. The second tier is made up of small supplier firms that are often
affiliates (e.g., Tiekoko Tsushin Kogyo Co., Alps Electric Co., Tokyo Cosmos Electric Co.,
etc.) of first tier firms. The third tier is composed of smaller companies and subcontractors. All
three tiers are closely linked and they cooperate and support each other, though the second and
third tiers tend to absorb a disproportionate share of the adjustment of market shocks.
The nexus between the prime contractors and their subcontractors frequently encompasses
a long-term exchange of expertise, equipment and R&D by the former in return for quality,
timely delivery of supplies and continual innovative effort by the latter. This network of
16 This is especially so during the 1970s when government enacted elaborate plan to promote the electronics
industry.
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relationships is essential to the sustenance of competitive advantage of Japanese firms, and the
network is replicated when the subcontractors follow their prime manufacturers overseas. For
example, Encarnation (1992) observed that Japanese color TV manufacturers made greater use
of integrated circuits than did their American counterparts. As a consequence, their new
investment in the United States put added pressures on Japanese semiconductors producers (as
suppliers) to follow.

3.7 Propositions
The ability of Japanese electronics parent firms to initiate or increase their FDI
commitment in the U.S. and Canada depends on their ownership advantages and international
management capabilities relative to those of rival firms.° As these strategic assets are not
homogenously distributed among the firms or even within a closely defined group of firms, we
expect to observe variations in their scale and timing of FDI.

3.7.1 Ownership Advantages

The ownership advantages of Japanese electronics firms are manifested in a number of
inter-related ways. Predominant among these is the size of the firm. The electronics industry
requires minimum efficient scale (MES) of production, which makes it necessary that firms must
be capable of starting the operations at a certain level of production (Caves and Mehra, 1986).
Competition among firms also centres on volume production to achieve low unit cost (Abbeglen
and Stalk, 1985). Under these circumstances, size of firm is critical to their ability to undertake
FDI at a certain scale. The significant influence of size on the ability of the firm to undertake

17 Certain advantages may either affect scale or timing, or both scale and timing of entry.
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FDI has been extensively verified (Grubaugh, 1987; Yu and Ito, 1988; Tallman, 1991; Ursacki

and Vertinsky, 1992). Size also influences timing behavior of firms as smaller parent firms may
have to defer their FDI commitment until they have matured to a certain size.
Another source of ownership advantages is the technological competence of the firm. This
competence is crucial to the creation of valuable rent-yielding and intangible assets such as
knowledge to develop new products and processes (Klein, et al, 1978; Tallman, 1991). Research
and development (R&D) resulting in a steady flow of successful products is thus a requisite for
survival. The Japanese electronics industry comprises innovators and followers. For the
innovators, technology is employed to create new products, while for the followers technology
is necessary for product imitation and improvements.
Much of the R&D expenditure needs to be supported by revenue generated from sales
of the firm's output. Firms are compelled to increase their overseas sales in order to reap the
benefits of their R&D efforts, and to generate income to finance future R&D. Since there are,
in many cases, market failures associated with exploiting technological ownership advantages,
e.g., high risks of appropriation, there are significant incentives for internalization (i.e., by
producing abroad rather than through licensing). FDI is a means to apportion a firm's R&D cost
over a larger sales volume through its overseas subsidiaries. Past studies have found a positive
influence of R&D on firm's scale of FDI (see, e.g., Grubaugh, 1987; Caves and Mehra, 1986;
Caves, 1974; Horst, 1972; Pugel, 1978; La11, 1980; Bergsten, Horst and Moran, 1978).
Japanese electronics firms face a high rate of obsolescence of their innovations. The rent
from R&D diminishes over time as innovations are emulated by rival firms. The high
obsolescence rate dictates that the speed of commercialization of new technology has to be rapid.
Often, firms' overseas subsidiaries provide immediate channels for economic diffusion of
internally-generated technology. Moreover, many Japanese electronics firms are averse to license
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proprietary production technologies that emerged from government co-ordinated or individualfirm R&D (Borrus, et al, 1982). These factors suggest that firms with high levels of R&D are
likely to enter the U.S. and Canada early.
Advertising represents the firms' ability to generate and maintain product differentiation
through trademarks, brand names and the knowledge of successful marketing and promotional
techniques. As with technological competence, in many instances, market failures prevent the
full extraction of the rents that can accrue from the use of the strategic assets created by
advertising, thus providing incentives for internalization. Japanese electronics firms with strong
advertising commitments are inclined to undertake a higher scale of FDI (see, e.g, Kim and Lyn,
1990; Caves and Mehra, 1986)." Similarly, these firms will find it worthwhile to enter the
U.S. and Canada early in order to benefit from their advertising efforts.
Japanese electronics firms with high foreign sales are likely to profit by obtaining
information on opportunities and competition in foreign markets (Agarwal and Ramaswami,
1992). Exports improve market share which in turn increases a firm's stock of information and
extends its contacts with customers (Gregory, 1986; Itami, 1987). Japanese electronics firms face
imminent problems of trade protectionist measures in the U.S. and Canada, and firms with high
exports face greater risks of loss of exports. These factors suggest that firms with higher levels
of exports are likely to possess the capability to undertake a higher scale of FDI, and are also
inclined to enter the U.S. and Canada early.
Strong financial structure and, in particular, profitability and access to liquid assets may
also reduce the transaction costs of investing. The converse is certainly true since firms with

18 Rather than manufacturing as OEMs (original equipment manufacturers) and selling their output through
a third party, highly advertised firms are more inclined to sell their products using their own brand names.
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weak financial structure, low profitability and no liquid resources may find it difficult to obtain
loans. Such firms are also likely to delay implementation of promising ventures.

3.7.2 International Management Capabilities
A crucial element contributing to international management capabilities is the level of
experience of Japanese firms operating in the U.S. and Canada. Firms with extensive experience
in a particular host country have better knowledge of its political and social environment
(Davidson, 1980). The duration of experience demonstrates the success of firms in sustaining
their subsidiaries in the foreign country. As these foreign subsidiaries mature, they tend to
augment their scale of operations. In many instances, subsidiaries may start as sales outlets and
gradually progress to manufacturing and R&D, and so on (Ohmae, 1986; Aharoni, 1966). This
broadening functional responsibility of the subsidiaries, with a corresponding increase in the
scale of FDI, may be discerned as their effectiveness in reducing problems of bounded
rationality. Country experience also influences firms' timing of entry as firms with prolonged
country experience are likely to encounter less internalization difficulties in their subsequent
entries.
Firms with multiple facilities across the world have greater operating flexibility (Kogut,
1991) and global scanning capabilities (Vernon, 1979). Japanese firms benefit from the synergy
arising from their national and global networks of input sources, production facilities, and
marketing channels (Kono, 1984). It is likely that Japanese firms in the U.S and Canada may
benefit from the spatial distribution of related subsidiaries operating as parts of an overall
production and marketing system. Within a host country, this advantage is associated with the
number of closely-linked subsidiaries in the country owned and controlled by the parent firms.
At the global level, such advantage is related to the number of countries in which the firm also
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has operations. Thus, firms that have extensive global and country spatial distribution of
subsidiaries are likely to encounter less difficulties in establishing new subsidiaries and increase
their scale of FDI in the country.
Many Japanese companies enjoy the advantages of membership in an industrial grouping
(the Keiretsu), which provides an extensive platform for collaboration and contacts, as well as
access to bank capital and market distribution channels (Okumura, 1984). Members likely face
lower transaction costs and lower uncertainties in entering markets where other group members
also operate.

3.7.3 Relationship between Firm's Strategic Assets and FDI Behavior
We hypothesize a significant relationship between firms' ownership advantages and
international management capabilities and their scale and timing of FDI. We expect firms with
a higher level of firm-specific assets to (a) achieve a higher scale of FDI and (b) enter the U.S.
and Canada earlier than their rival firms. Tables 3.13 and 3.14 show the hypothesized
relationship between firm-specific assets and the scale and timing of FDI of the firm.

3.8 Variables and Measures
The variables and measures of ownership advantages and international management
capabilities adopted in the analyses of scale and timing of FDI are shown in Tables 3.15 and
3.16. For the testing of hypotheses concerning the scale of FDI, we use straight (linear)
measures of firm-specific advantages such as research and development (RND), advertising
(ADV) and exports (EXPORT). Our objective is to test a coherent framework relating these
direct measures of firm-specific advantages with the direct measures of the scale of FDI entry
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as manifested in subsidiary's operations such as capital (SUBCAP), sales (SUBSALES) and
employment (SUBEMP).
Though the variables used in testing the hypotheses pertaining to timing of FDI are
conceptually analogous to those used in the scale of FDI, we vary the measures for certain
variables to reduce problems of multicollinearity in the analysis. In particular, we adopt intensity
or ratio measures for variables such as research and development (RNDINT), advertising
(ADVINT) and exports (EXPRAT). The variable CONEXP is replaced with another equivalent
variable, PRIORENT, which is based on the number of prior entries that the firm has made in
the U.S. or Canada. As PRIORENT indicates both the country experience and the spatial
distribution of the firms' subsidiaries in the country, it substitutes well for measures of CONEXP
and SUBSPAT which are used in the analysis of the scale of FDI. We also substitute MULT
with another variable called VERTINT which indicates the vertical integration of the firm.19
Our choice of using VERTINT over MULT is prompted by considerations relating to the pattern
of FDI development of Japanese electronics firms and the nature of the survival time analysis.
The U.S. and Canadian markets, by virtue of their size and opportunities, were historically
considered important markets by Japanese electronics firms and were accorded a high priority
in their FDI endeavour. Since the opening period of our survival time analysis is 1966, it is
conceivable that only few Japanese firms had subsidiaries in countries other than the U.S. and
Canada during that year. The limited number of non-zero observations indicating MULT
precludes precise analysis of the influence of multinationality on the timing behavior of the
firms.
19 Theoretically, both MULT and VERTINT are closely related as firms that have low degrees of
multinationality are also likely to experience low levels of vertical integration. Our explanation is based on
the fact that firms that are involved in arms-length transaction with foreign firms are less integrated as this
involvement discourages them from setting up operations abroad.
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Chapter Four
METHODOLOGY
4.1 Scale of FDI
Based on our theoretical framework, which portrays the relationship between a parent
firm's specific advantages and its scale of FDI in the host country, we adopt a path-analytic
approach to analyze this relationship. The approach embraces causal models and is particularly
suited to accommodate analyses that include latent variables, measurement errors in both
dependent and independent variables, reciprocal causation, simultaneity, and interdependence.
There are several other benefits to using this approach. In addition to overcoming problems of
multicollinearity, the approach is useful to separate the direct and indirect association among the
variables, and to evaluate whether individual paths linking the variables are significant once
possible spurious effects are controlled for. As a firm's ability to undertake FDI is based on its
configuration of complementary ownership advantages and international management capabilities,
the overall influence of these strategic assets cannot be fully examined using multiple regression
analysis. Furthermore, the ownership advantages and international management capabilities of
the parent firm are latent variables, i.e., they cannot be observed directly. Causal models are
amenable to the use of proxy measures for these latent advantages.
Our model links the parent firms' ownership advantages and international management
capabilities with their scale of FDI which is manifested by the activities of their subsidiaries.
Since locational advantages such as market potential, investment risk, competition level,
government policies and so on, of the host countries are likely to influence the scale of FDI, it
is likely that the FDI behavior of the firms will vary according to the host countries. These
country-level and sectoral influences are controlled in our analyses, by using confined samples
of Japanese firms in the U.S. and Canada.
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4.1.1 The LISREL Model

Our model of estimation of Japanese FDI behavior follows the approach adopted in the
LISREL (Linear Structural Relations) method (Joreskog and Sorbom, 1989).20 The LISREL
model consists of two parts: the measurement model and the structural equation model. The
measurement model specifies how the latent variables or hypothetical constructs depend upon
the observed or manifest variables. It describes the measurement properties of the observed
variables. The structural equation model specifies the causal relationship among the latent
variables, describes the causal effects, and assigns the explained and unexplained variance. Most
often, these latent variables are constructs and therefore are unobservable. The LISREL method
estimates the unknown coefficients of a set of linear structural equations.
Our perspective of the eclectic paradigm motivates an analytical framework that models
firms' FDI behavior by linking firms' strategic advantages, i.e., ownership advantages and
international management capabilities, with their scale of FDI. Following LISREL methodology,
we have a measurement model which is described by two equations: one relates to the
characteristics of the parent firms (x-variables) and the other refers to the level of FDI activity
of the subsidiary in the U.S. and Canada (y-variables). The measurement model equations for
x-variables are:
x =^+

^

where x is a q by 1 vector of the measures of the independent variables,

(1)

A, is a q by n matrix

of coefficients, or loadings, of x on the unobserved independent variables (i); and 5 is a q by
1 vector of errors of measurement of x.

20 There are several other modelling techniques such as RAM (McArdle, 1978), COSAN (McDonald,
1978), EQS (Bentler, 1986) and EzPath (Steiger, 1991).
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The measurement model equations for the y-variables are given by the following general
equation:
y=

(2)

Ayn + E^

where y is a p by 1 vector of measures of dependent variables; Ay is a p by m matrix of
coefficients, or loadings, of y on the unobserved dependent variables (n);

E is

a p by 1 vector

of errors of measurement of y.
The structural model equations are:
n = Bn +^

(3)

where n is a m by 1 vector of latent endogenous variables, E is a n by 1 vector of latent
exogenous variables; B is a m by m matrix of coefficients of the effects of endogenous on
endogenous variables; I` is a m by n matrix of the effects of exogenous variables on endogenous
variables, is a m by 1 vector of residuals, or errors on the equations.
With the assumptions that (a) is uncorrelated with E, (b)

8

is uncorrelated with n, (c)

5 is uncorrelated with (d) s and 5 are mutually uncorrelated, (e)B has zeros in its diagonal

and (f) I B is of full rank, the population covariance matrix E can be written as:
-

Eyx I
Exy Exx

E =^y y

(4)

where
Eyy = Ay

(I B) 1 (rcp^+ NY) (I B')' Ayl +
-

-

-

Exx = Ax^' +
Eyx =^(
CD, Si', 0c,

03

I B' ) 1 Ay'
-

-

and 03 are the covariance matrices for^

r, 8, and 5 respectively. I is an identity

matrix and B is a m by m matrix of the coefficients of the n-variables in the structural
relationship and has zeros in its diagonal.
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4.1.2 Model Specification - Scale of FDI

The necessary vehicle for MNEs' FDI involvement is by operating subsidiaries abroad.
Our general model of MNE's scale of FDI consists of (1) four x-variables (PARASSET, RND,
ADV, EXPORT) which serve as proxy measures of Ei (Ownership Advantages), and (2) three
other x-variables (SUBSPAT, CONEXP, MULT) which are indicators of E2 (International
Management Capabilities). Ownership advantages and international management capabilities as
strategic assets of the firm are postulated to have a significant influence on the scale of FDI
(denoted by ni in our model), which is manifested by three y-indicators of a subsidiary's
operations (SUBCAP, SUBSALES and SUBEMP). A path-analytic representation depicting the
relationship between a firm's strategic assets and its scale of FDI is shown in Figure 4.1. The
measures for the x and y variables are described in Table 3.15.
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The rules for denoting observed variables, latent variables, error variables, postulated
direct influence and the correlated relationship follow closely the guidelines outlined in the
LISREL approach. A one-way arrow between two variables indicates a postulated direct
influence of one variable on another. A two-way arrow between two variables indicates that
these variables may be correlated without any assumed direct relationship. Each coefficient that
is associated with a one-way arrow has two subscripts: the first is the subscript of the variable
to which the arrow is pointing; the second is the subscript of the variable from which the arrow
is coming. For two-way arrows, the subscripts may be interchanged. Arrows that have no
explicit coefficient in the path diagram are assumed to have a unit coefficient. All direct
influences of one variable on another are included in the path diagram. The non-existence of an
arrow between two variables means that the two variables are assumed not directly related,
though they may still be indirectly related.

4.2 Timing of FDI
Japanese electronics firms became actively involved in FDI activities starting in the mid1960s, and have been increasing their commitment ever since. To model their timing of FDI into
the U.S. and Canada, we track the strategic profiles of the firms from 1966, as the opening
period, to 1990 as the cut-off period. The following salient points are considered:
a) It is not unusual for a particular parent firm to enter the U.S. and Canada more than
once. The subsequent entries can either be in the same or different locations (states)
in the U.S. and Canada.
b) As discussed in the preceding chapter, the affiliation of a Japanese firm to a keiretsu
network will affect the timing of its FDI in relation to other firms that are not
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connected with any networks. We include in our estimated model a dummy variable
denoting a firm's affiliation to a network.
c) There is also a possibility that firms may over time find their FDIs in the U.S. and
Canada to be infeasible and may decide to cease operation and exit from the market.
Such firms are right censored in our model of analysis.
d) The FDI could either be undertaken solely by the firm, or as a joint-venture with
other firms. There is a possibility that firms entering as joint-ventures may benefit
from synergy of their ownership advantages and international management
capabilities, and may exhibit a timing behavior distinct from those firms entering as
wholly-owned subsidiaries. There are no previous studies of the timing behavior of
wholly-owned or joint-venture firms, and our motivation for further analyses
separating wholly-owned or joint-venture entries are mainly exploratory driven.
e) The FDI could be for manufacturing or sales activities or both. We are only able to
source information on whether the FDI involved sales or manufacturing activities as
at the year 1990, not at point of entries of the firms.21 The inclusion of the sales
or manufacturing status of entry in our timing analysis requires knowledge of the
status of FDI at the time at which FDI occurred. Methodologically, it is inaccurate
to assume, at the point of entry, the same manufacturing or sales status of the firms
as at 1990. Many FDI could have started as sales subsidiaries and might have
evolved over the years to include manufacturing, research and development, and so
on (see Aharoni, 1966; Ohmae, 1986). Owing to the limitations of our data base, we
are unable to separate manufacturing and sales entries in our analysis.
21

The 1990 figures reveal that, compared to FDI in the U.S, a higher proportion of FDI in Canada was for
setting up sales subsidiaries.
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f) There are external factors resulting from the differences of host and home country
characteristics. The inter-firm variations in timing due to location factors are
controlled in our analysis using confined samples of firms. Further, our analysis uses
the Cox (1972) model, which enables us to treat location advantages as an arbitrary
function of time.

4.2.1 Model Specification

-

Timing of ED!

The eclectic framework for explaining FDI decisions proposed by Dunning and, indeed,
most of the theoretical work in the field are static in nature. Yet, we argue below that the static
framework can enable us to model the timing behavior of firms, if cast in probabilistic terms,
and if uncertainties encountered in the investment process are recognized explicitly.
The specification of a model of FDI timing in probabilistic terms may on the one hand
reflect the recognition that the benefit and cost calculus underlying Dunning's framework
incorporates only some of the concerns that a firm may consider in its FDI decision making, and
the results of the decision process may be affected by a variety of random idiosyncratic
considerations and situational variables. On the other hand, a probabilistic model may also
reflect the uncertainties that firms may have with regard to their assessments of costs and
benefits associated with the investment. Passage of time and the observation of experiences of
other firms may reduce uncertainty. Firms that initially find the risk-adjusted net benefit levels
inadequate to justify investment may decide to invest once uncertainty levels are reduced through
the passage of time.
The model we specify below relates to the instantaneous probability of FDI at the time
of entry. It reflects (1) the fact that, ceteris paribus, the higher the expected net benefits from
investment, the higher the probability of making an investment at a particular moment and, thus,
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the higher the probability of investing earlier; and (2) the idea that a given expected benefit
level, which may not yield a risk-adjusted net benefit level sufficient to merit investment at an
early time, may meet prescribed criteria of a particular firm as some of the uncertainties
involved in making the decision are reduced with the accumulation of experience over time.
In the model, we consider a Japanese electronics firm in the process of investing in the
U.S. or Canada. The probability that it will undertake FDI during the time interval from t to
t+At, given that it has yet to make an entry (i.e., it is "at risk") at time t, depends on the net
benefit that the firm can derive from the FDI and some function of time reflecting environmental
change that affect in a similar way all firms irrespective of their attributes. If the firm's entry
rate (or hazard rate), h(t), with respect to the time interval is defined as
h(t) = Ar-0
lim p ( t, t+At) /Lt,

(5)

we may model the relationship between the entry rate and the net benefit of FDI (I) as follows:
h(t) = ho(t) el,
where / = B'Z given that B is a vector of unknown regression coefficients; Z is a vector of
proxies for ownership advantages and international management capabilities; and ho(t) is an
unknown function of time reflecting changes in base rates of entry due to the environment and
interaction of firm-specific characteristics. Our entry timing model, following Cox (1972), thus
assumes that (a) there is a multiplicative relationship between the underlying entry rate function
and the log-linear function of the covariates (the proportionality function) and (b) the effect of
the covariates upon the hazard function is log-linear. Estimates of B are obtained by the
maximization of the partial likelihood function.
The variables we have included to reflect the cost-benefit calculus of FDI are: assets
(ASSETS), research and development intensity (RNDINT), advertising intensity (ADVINT),
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exports ratio (EXPRAT), liquidity (LIQ), profitability (PROFIT), vertical integration
(VERTINT), enterprise groupings (NETWORK), and prior entries (PRIORENT). Incorporating
these variables in the proportional hazards model, we have the following relationship:
log h (t) = log 43 (t) + 1131 (ASSETS) + /32 (RNDINT) + 133 (ADVINT) +
(34 (VERTINT) + (35 (EXPRA7) + /366 (LlQ) + 07 (PROFIT) +
13 8 (NETWORK) + /39 (PRIORENT) . (7)

A summary of the variables and their measures is provided in Table 3.16.
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Chapter Five
RESULTS AND FINDINGS

5.1 Data Sources
5.1.1 Japanese Electronics Firms

Following Todd (1990) and Gregory (1986), we classify the following products as being
related to firms in the electronics industry: electrical machinery, communications equipment,
consumer electronics, measuring instruments and miscellaneous electrical products. Our database
contains information on both the parent firms and their subsidiaries in the U.S. and Canada. For
each Japanese parent firm, we gather information on its assets, sales and general administrative
expenses, research and development expenditure, advertising expenditures, exports, number of
other countries in which it is operating, the number of subsidiaries in Canada and the U.S., and
SIC codes of products. For each subsidiary, we track the date of commencement of operation,
the level of ownership (Japanese parents and joint-venture partners), level of sales generated,
the capital investment, and the number of employees.
The database of Japanese parent MNEs is compiled from these sources: company annual
reports, Toyo Keizai - Japan Company Handbook (Toyo Keizai, 1991) and Nikkei's 1990
Consolidated Report of Japanese Companies (Nihon Keizai Shimbun, 1991). Information

concerning their subsidiaries is compiled from the following sources: CAL URA IntercorporateOwnership (Statistics Canada, 1991), Directory of Japanese Companies in USA and Canada
(JETRO, 1990), Canadian Business 500, Report on Business 1000, Financial Post 500, and Toyo

Keizai Databank (Toyo Keizai Inc., 1991). Information of firms' affiliation with keiretsu

networks is compiled from Toyo Keizai - Japan Company Handbook (Toyo Keizai, 1991).
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5.1.2 The U.S. and Canadian Electronics Firms
The data for electronics firms in the U.S. and Canada is sourced from Compustat

Industrials. As Compustat Industrials contains mostly financial information of companies, we
are able to obtain data that describe the ownership advantages of firms: assets, research and
development, advertising and exports. There are 1,146 publicly-listed electronics firms in our
U.S. sample; missing data are interpolated using ratios of the industrial average. Since there are
missing data on eighty-nine firms, we are left with 1,057 firms in our U.S. sample. The number
of electronics firms in Canada is much smaller—twenty three—of which there is complete
missing data on one firm. The export data of the firms are interpolated from the sales data.

5.2 LISREL Analysis

5.2.1 Data
There are 285 Japanese parent electronics firms in Japan. In the verification process, four
firms are deleted: two as they do not fit the description of firms in the electronics industry, and
two due to missing data. Of the remaining 281 firms, 168 operate a total of 404 wholly-owned
subsidiaries in the U.S. and Canada. Further breakdown of the number of parent firms shows
that 130 of them are operating 299 subsidiaries in the U.S. and 38 operating 105 subsidiaries
in Canada. Overall, we have 107 parent firms which only set up operations in the U.S., 15 only
in Canada, and 23 in both the U.S. and Canada.

5.2.2 Profile of Parent Firms and Subsidiaries
A summary of the characteristics of an average parent firm and its subsidiary in the U.S.
and Canada is given in Table 5.1. The table shows that the scale of Japanese electronics FDI
in the U.S. is considerably higher than that in Canada. The capital invested in a typical
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subsidiary in the U.S. is 2.62 times that in Canada, sales generated 4.12 times, and the number
of employees 3.10 times. However, when we compare Japanese parent firms in the U.S. and
Canada by their assets, research and development, advertising, exports, country experience and
multinationality, it appears that an average Japanese parent firm investing in Canada possesses
considerably higher levels of these strategic assets than an average parent investing in the U.S.
The ratios of characteristics of Japanese parent firms investing in Canada to those investing in
the U.S. range from 1.03 for SUBSPAT to 1.85 for ADV.
The correlation matrices of the variables depicting FDI, ownership advantages and
international management capabilities of Japanese firms in the U.S. and Canada are listed in
Tables 5.2 and 5.3, respectively. Before testing our model of Japanese FDI behavior, it is
crucial that we verify whether there are significant differences in the correlation matrices of
firms in the two countries.22 A significant result would suggest that the characteristics of the
firms in the two countries are not similar, and the samples could not be pooled or used for cross
validation. Our null hypothesis for the test of similarity of firm's characteristics in the U.S. and
Canada is as follows:
Ho

:

E(us) = E(c)

where E (us) and E (`) are the correlation matrices for the U.S. and Canada samples of firms.
Based a

di:=55 )(2

value of 146.57 (p=0.000) from the multi-sample result, we reject the null

hypothesis stipulating similarity in the correlation matrices of Japanese firms in the U.S. and
Canada.

22

The procedure for multi-sample testing is elaborated in Joreskog and Sorbom (1988).
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5.2.3 Scale of FDI in the U.S.
The LISREL results for the U.S. model are represented in Figure 5.1. It is important to
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Figure 5.1: Scale of Japanese FDI in the U.S.
ascertain whether our model is identified. A model is said to be identified when we have unique
solution for each parameter in el), B,

r and if (the description of these matrices are found in

section 4.1.1). In general, necessary and sufficient conditions for identification are not
available.23 However, it is often possible to show that a model is not identified by showing that
a necessary condition is violated. There are several ways of eliminating identification problems
in practice (see, for e.g., Bollen, 1989; Steiger, 1989; Joreskog and Sorbom, 1989) and the
following steps are adopted in this study. First, we apply some constraints in the factor loading

For some relatively simple models, it may be possible to prove identification by deriving unique
equations, showing each parameter as a function of the element of E.

23
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coefficients themselves. This approach is useful since our interest is in the relations between
latent variables. In this case, identification is obtained by fixing one of the coefficients on a
particular variable (in our case, SUBCAP) to 1. Next, the number of degrees of freedom for an
identified model must be non-negative. That is p(p+1)/2.t, where p is the order of E and t is
the number of free parameters in the models. The term p(p+1)/2 in our model equals 55 and
this is greater than t which equals 23. Finally, we have also established that the Hessian matrix
(the matrix of second derivatives of the discrepancy function with respect to the parameters) is
positive definite. The measures implemented attest to an identified model.
LISREL provides four goodness-of-fit indices which indicate the overall fit of the model
to the data. The indices are

)(2 ,

GFI (goodness-of-fit index), AGFI (adjusted goodness-of-fit

index) and the RMS (root mean square residual).24 The results of our analysis point to a
reasonably good fit between the model and data. The

df..32 x2

results is 90.83 (p= .000), GFI

(goodness-of-fit index) is 0.949, AGFI (adjusted goodness-of-fit index) is 0.912 and the RMS
(root mean square residual) is 0.020.
There are other useful information from the LISREL output. The output lists the squared
multiple correlation measures of the strength of a linear relationship among the variables and the
total coefficient of determination which measures the strength of several relationships jointly.
For the x-variables, the squared multiple correlations range from 0.682 for SUBSPAT to 0.990
for PARASSET, with a total coefficient of determination of 0.998. For the y-variables, the
squared multiple correlations range from 0.752 for SUBEMP to 0.869 for SUBCAP, and the

24

The statistical principles behind the formulation of these indices are elaborated in the LISREL program
manual. One needs to exercise caution when interpreting the x2-measure, as it is sensitive to sample size
and departures from multivariate normality of the observed variables. For these reasons, it is only a
preliminary indication of how well the model fits the data, and other indicators such as the goodness-of-fit
indices and root mean squares must necessarily be relied upon
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total coefficient of determination of 0.940. The total coefficient of determination for the
structural equations is moderately high at 0.466.
An examination of the results suggests that the hypothesized configuration of strategic
assets of Japanese firms significantly influences their ability to undertake FDI. All the t-values
of the paths connecting the manifest and latent variables are found to be significant. A pathdiagrammatic representation of the ratios of the estimates to their standard error (t-statistic) is
given in the Figure 5.2. The significant influence of ownership advantages and international
management capabilities on the level of FDI is indicated by the coefficients, and their
corresponding t-values, in the I` matrix. These are found to have significant influence on the
level of FDI. The coefficient estimates are 0.335 and 0.314 for the ownership advantages and
international management capabilities and consequently the ratio of the estimates over their
standard errors produce significant t-values of 2.594 (p < 0.01) and 2.394 (p < 0.01).
There is also a strong correlation (coefficient of 0.922, t =83.304, P <0.001) between
ownership advantages and international management capabilities. As between the two classes of
advantages, the ownership advantages appear to have a stronger influence on the level of FDI.
The total effect of ownership advantages on the scale of FDI is 0.335 for SUBCAP, 0.332 for
SUBSALES and 0.312 for SUBEMP. This effect is comparatively higher than that of
international management capabilities with coefficients of 0.314, 0.312 and 0.292, respectively.

5.2.4 Scale of FDI in Canada

The results of our model of Japanese FDI in Canada are shown in Figure 5.2. There is
a reasonably good fit between the model and the data. The df =32 X2 results is 44.79 (p=.066),
GFI (goodness-of-fit index) is 0.925, AGFI (adjusted goodness-of-fit index) is 0.871 and the
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Figure 5.2: Scale of Japanese FDI in Canada

RMS (root mean square residual) is 0.026. For the x-variables, the squared multiple correlations
values range from 0.652 for MULT to 0.996 for PARASSET, and the coefficient of
determination is 0.998. For they-variables, these values range from 0.773 for SUBCAP to 0.910
for SUBEMP, and the coefficient of determination of 0.948. Overall, the coefficient of
determination for all the structural equations is 0.693. We have a model which, in terms of its
configuration of x-variables, is similar to the model of Japanese FDI behavior in the U.S. We
also performed tests of identification following the steps outlined in section 5.2.3, and confirmed
that our model is identified.
The I' matrix in the Canadian model reveals that only international management
capabilities are significantly contributing to the scale of FDI of Japanese electronics firms. The
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coefficient estimates are 0.104 and 0.636 for the ownership advantages and international
management capabilities, respectively, and the ratio of the estimates over their standard errors
produce t-values of 0.554 (p> 0.10) and 3.191 (p <0.01). The results indicate that international
management capabilities have a stronger influence than the ownership advantages on the scale
of FDI. The total effect of international management capabilities on the FDI is 0.636 for
SUBCAP, 0.656 for SUBSALES and 0.690 for SUBEMP. The total effect is comparatively
higher than that of ownership advantages with corresponding coefficients of 0.104, 0.107 and
0.113 for SUBEMP. There is also a significant correlation (coefficient =0.908, t =35.253,
p <0.001) between ownership advantages and international management capabilities.

5.2.5 Scale of FDI - Japanese Firms in the U.S. and Canada

The factors significantly influencing the ownership advantages and international
management capabilities of Japanese electronics firms in the U.S. and Canada are identical. The
sources of ownership advantages are found in size (PARASSET), technological competence
(RND), advertising (ADV) and exports (EXPORT). These results are consistent with findings
of past studies which identified the following as firm's strategic assets influencing its ability to
undertake FDI: size (Grubaugh, 1987; Yu and Ito, 1988, Tallman, 1991; Ursacki and Vertinsky,
1992), technological competence (Caves and Mehra, 1986; Grubaugh, 1987; Kogut and Chang,
1991), advertising (Kim and Lyn; 1990; Caves and Mehra, 1986), and exports (Terpstra and Yu,
1988; Yamawaki, 1991). The sources of international management capabilities are found in the
country operating experience (CONEXP), multinationality (MULT) and country spatial
distribution (SUBSPAT) of the firm. The results corroborate the findings of past studies
suggesting country experience (Tallman, 1991), multinationality (Caves Porter and Spence,
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1980; Ursacki and Vertinsky, 1992) and country spatial distribution (Caves and Mehra, 1986)
as firm's assets that contribute to the ability of the firm to invest abroad.
The above results offer the first path-analytic test of the prevailing view regarding the
influence of a firm's configuration of assets on its ability to undertake FDI. The results have a
secondary implication in terms of the differences between the U.S. and Canadian models. In
spite of the identical configuration of hypothetical constructs of ownership advantages and
international management capabilities for both the U.S. and Canadian models, there is a major
difference between them. The results reveal that in the U.S. ownership advantages and
international management capabilities significantly influence the scale of FDI, while in Canada
only international management capabilities have significant influence. The significance of
international management capabilities in both countries is evident as international management
capabilities provide Japanese firms the ability to overcome cost of "foreignness", and to secure
the net benefits of setting up operations abroad. There are two possible explanations for the
difference in results pertaining to the influence of ownership advantages. One is that we have
a smaller sample size in Canada which, as in any statistical testing, often bring about a
diminished level of significance. The other reason, discussed in greater detail below, is the
varying competitive dynamics existing in the U.S. and Canadian market.
Based on the notion that firms compete with their ownership advantages, we initiate a
classification scheme which relies on ownership advantages to evaluate the relative competitive
capability of Japanese and non-Japanese firms in the U.S. and Canada.25 We adopt a common
approach for categorizing firms by grouping them into an 'upper-, middle-, and lower-third'
classification, using the dimensions of ownership advantages from our Japanese FDI models:
25

For ease of discussion, we refer to non-Japanese firms that are based in the U.S. and Canada as U.S.
and Canadian firms, respectively.
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assets, advertising, research and development, and exports.' One might argue that these
variables need not necessarily contribute to the ownership advantages of non-Japanese firms in
the U.S. and Canada which, in any case, may maintain different configurations of advantages.
Our rationale for using similar variables is that these coinciding characteristics of these nonJapanese firms are in direct opposition to the ownership advantages of Japanese firms, thereby
undermining their ability to undertake FDI in the two countries. Thus, even if the ownership
advantages of the U.S. and Canadian firms may be founded on different sources, using an
uniform set of variables provides for an objective comparison of firms as these characteristics
counteract the ownership ability of Japanese firms.
A meaningful comparison of the ownership advantages of the firms involves assigning
factor scores to firms using the coefficients from our models of FDI behavior. However, since
we have two models with different coefficient values, another statistically efficient yet consistent
approach to obtain an overall assessment of the firms is to use principal component analysis.
[The validity of this approach is substantiated in our subsequent analyses as providing a set of
scores that strongly correlates with the scores obtained from our LISREL models.] The factor
scores in the principal component analysis are computed by multiplying standard scores for the
original variables by the factor score coefficients. Thus, the average factor score is zero and the
expected standard deviation is 1.0. From the factor scores of the ownership advantages
indicating the relative competence of the firms, we are able to rank the firms and group them

26

Although methods of classification of firms into groups have been wide and varied, the central purpose
has nevertheless been to reduce a number of variables into few comparable factors. Following precedents
set by the classic management texts (see Barnard, 1966), the focus is on 'what counts' and the classification
procedures of many studies are guided by the principles of parsimony. For example, Shepherd (1972)
grouped firms into a simple 'high, moderate, low' classification, as did the PIMS-based research
(Schoeffler, et al, 1974). Oster's 1982 study of strategic change used advertising to sales ratios to classify
firms into groups above or below industry average.
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under three categories of competitive capability. We label these categories as upper-, middleand lower-third ownership advantages. Since there are a total of 1,359 firms (1,057 U.S, 23
Canadian, and 279 Japanese), we have 453 firms in each category.
The composition of the U.S., Canadian and Japanese electronics firms in the three
categories are summarized in Table 5.4. The table shows that 43.48% of Canadian firms,
64.52% of Japanese firms, and 25.07% of the U.S. firms are in the upper-third category. It
appears that Canadian and Japanese electronics firms are formidable as a majority of the firms
are in this category. This interpretation is rather misleading as the high percentage of Canadian
and Japanese firms in the upper-third category is attributed to a large number of U.S. firms
which fall under the lower-third category. A more relevant perspective entails assessing the
national composition of firms in each category. When we consider the number of firms in the
each of the categories, we find that U.S. firms dominate all the categories. For instance, in the
upper-third category, U.S. firms comprise 58.50% of the firms, followed by Japanese firms with
a fairly sizeable 39.39%, and then Canadian firms which make up a mere 2.21% of the firms.
In fact, in a listing of the top-thirty firms (see Table 5.5) in the upper-third category, twenty
firms are U.S., nine are Japanese, and one is Canadian. The top three positions are occupied
by U.S. firms: IBM, General Electric and Philips NV. These are followed by six Japanese firms
such as Hitachi, Matsushita, Toshiba, Fujitsu, NEC and Sony. The only Canadian firm,
Northern Telecom Ltd., is ranked in the twentieth position. Furthermore, in the middle and low
categories, U.S. firms account for 77.48% and 97.35% of all the firms respectively.
Our subsequent analysis entails assessing the category dominance of Japanese vis

-

a vis
-

non-Japanese firms in the location where the competition exists. This country-level analysis
provides us with an evaluation of the control of the category by Japanese firms in the U.S. and
Canada. In the analysis, we compare only those Japanese firms that enter the U.S. with U.S.
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firms, and those that enter Canada with Canadian firms. For the analysis of category dominance
of the U.S. and Japanese firms in the U.S., we have a total of 1,187 firms (1,057 U.S. firms
and 130 Japanese firms). Our composite score of ownership advantages for each firm is obtained
by multiplying the standard scores with the coefficients obtained from our LISREL model. The
composite scores are counter-checked with factor scores from principal component analysis, and
the Pearson product-moment correlation between the two sets of scores is found to be a perfect
1.00.
We again categorised the firms into three nearly equal groups: 395 in the upper-third,
396 in the middle-third, and 396 in the lower-third category. The results of the category
dominance analysis are shown in Table 5.6. The analysis reveals that 71.65% of the upper-third
firms are U.S. and 28.35% are Japanese firms. Incidentally, this category involves a majority
(86.15%) of all the Japanese electronics firms that entered the U.S. The middle-third category
is also dominated by U.S. firms which accounts for 71.65%, while Japanese firms accounts for
only 28.35% of the firms. We are unable to assess dominance in the lower-third category as
there are no Japanese firms in this category.
In the analysis of category dominance by Japanese and Canadian firms in Canada, we
have thirty eight Japanese parent firms and this, combined with the twenty three Canadian firms,
gives us a sample size of 61 firms. The firms are categorized into three groups using composite
scores computed from coefficients of our LISREL model and standard scores of the firms. The
set of scores also strongly correlates with the set of factors scores from principal component
analysis; the Pearson product-moment correlation is found to be 0.98.
The results show that, in contrast to Japanese firms in the U.S., Japanese firms in Canada
dominate both the upper and middle-third categories (see Table 5.7). The upper-third category
is dominated by the Japanese firms which account for 95.00% of the firms as opposed to only
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5.00% by Canadian firms. In this category, Japanese electronics firms occupy top positions and
even the largest Canadian firm, Northern Telecom, falls in the eighth position. In the middlethird category, Japanese firms are also dominant: 75.00% of the firms in this category are
Japanese and 25.00% are Canadian. The Canadian firms outnumber Japanese firms only in the
lower-third category: 80.95% are Canadian and 19.05% are Japanese firms.
The country-level analyses reveal that the level of competition faced by Japanese firms
in the U.S. is higher than that faced by Japanese firms in Canada. In the U.S., the upper and
middle-third categories are controlled by U.S. firms, which poses a serious threat to rival
Japanese firms entering the market. Incidentally, these categories, especially the upper-third
category, attract a majority of Japanese firms as well. The dominance of U.S. firms indicates
that, for Japanese firms to compete viably in these categories, they require strong ownership
advantages. It also suggests that Japanese electronics FDI in the U.S. is subject to high risk of
failure unless they are sustained by the firms' competitive capability. Since Japanese firms with
a higher scale of FDI are likely to encounter a higher level of risk, there is a symmetrical
relationship between their level of ownership advantages and their scale of FDI.
Conversely, the analyses demonstrate that Japanese firms entering into Canada encounter
less competition from Canadian firms. The dominance of Japanese firms in both the upper and
middle-third categories point to scant competition that Japanese firms receive from rival
Canadian firms. Even in the lower-third category, where Canadian firms dominate, the five
Japanese firms in this category have ownership advantages superior to a majority of other
Canadian firms. This inconsequential competition from Canadian firms clarified the insignificant
role of ownership advantages in influencing the Japanese scale of FDI.
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5.3 Survival Time Results
5.3.1 Data
Our data for analyzing timing of entry comprises firms which made wholly-owned and

joint-venture entries into the U.S. and Canada. In the case of joint-venture entries, we consider
only Japanese firms that are involved with other Japanese firms. We include parent firms that
have controlling interest in the subsidiaries and as such those with an ownership share of fifty
percent and above are considered. In cases where none of the partners holds more than a fifty
percent share, we choose the partner that controls the highest share proportion of the equity
capital. We have in our database 264 Japanese electronics firms. There are missing data on two
firms, leaving us with 262 Japanese electronics parent firms in our sample. Not all the parent
firms are involved in FDI in the U.S. and Canada; 143 made a total of 418 entries (initial and
subsequent) in the U.S., while 42 made 102 entries in Canada.'

5.3.2 Entry Pattern

The entry patterns of Japanese electronics firms in the U.S. and Canada are nearly
identical and could be categorized into three phases (see Table 5.8). In phase one, between 1966
and 1975, the yearly entries into both the U.S. and Canada were low (the annual average total
was 9.6 entries) and this pattern had been fairly constant over the period. In phase two, from
1976 to 1986, the average yearly entries rose to a moderate 20.9. The final phase, between 1986
to 1990, saw a marked increase to 43.0 entries. A breakdown of the entries by the mode,
country and sequence shows that there are more wholly-owned than joint-venture entries; the

Note that firms entering U.S. and Canada are not mutually exclusive; firms that entered U.S. could have
also entered Canada and vice versa.
27
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ratio of the two is 2.25:1 (Table 5.9). There are also more subsequent to first entries, with this
ratio about 1:1.33.
The importance of the U.S. over the Canadian market is highlighted by a few entry
characteristics. First, the results in Table 5.9 show that there are about four times more entries
in the U.S. than in Canada (ratio is about 4.1:1). Second, more firms enter the U.S. first before
entering Canada (see Table 5.10). There are 106 firms that entered only the U.S., whereas only
three firms solely entered Canada. As regard the priority of entry, twenty four Japanese firms
entered the U.S. prior to entering Canada whereas fourteen entered Canada prior to entering the
U.S. These preliminary analyses reveal that the U.S. market, by virtue of its size and
opportunities, remained the predominant choice among Japanese electronics firms entering the
U.S. and Canada.

5.3.3 Statistical Estimation
We model FDI timing for two periods: 1966-1974 and 1975-1990. The reason for

modelling separately the two periods is due to the fact that the industry environment changed
significantly in 1975. These environmental changes could have affected the relative importance
of different strategic assets in making FDI commitments in the U.S. and Canada. After 1975,
a shift in Japanese government industrial policy led to an increase in financial support for
research and development to electronic firms. Firms were also encouraged to enter into joint
research and development projects that benefitted them.
Three models are estimated for each period for U.S. and Canadian entries: one model
for each country uses the pooled data of wholly-owned and joint-venture entries, a second model
analyzes investment in wholly-owned subsidiaries, while a third model analyzes only joint
venture entries. Each model uses the characteristics of the parent firm for the first year of the
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period to predict the time of first FDI during the period. To test the validity of the survival-time
modelling methodology in predicting FDI timing, we have examined the cross-period correlation
of firm characteristics over three decades. The cross-period correlations are generally high, with
values ranging from 0.65 to 0.98 and averaging 0.88 (see Table 5.11). This suggests that the
profile of characteristics of firms relative to other firms in the industry had not changed
significantly over time; thus, using the profile of the initial year as a predictor for instantaneous
probability of entry for the period as a whole was appropriate.
Since there is a possibility of a linear relationship among these variables, we seek to
remove this impact of multicollinearity by running a principal component of the variables (see
results in table 5.12). The factor analysis grouped the variables under five factors. Three
variables—return on equity (ROE), operating profit margin (OPM) and net profit margin
(NPM)—describe the profitability of the firm, and we collapsed them into a composite variable
called profitability (PROFIT). Although there is moderate correlation between assets (ASSETS)
and prior entries (PRIORENT), we retain these variables as they are conceptually essential to
our model. The definitive set of variables in our survival time model hence comprises ASSETS,
ADVINT, RNDINT, EXPRAT, PROFIT, LIQ, PRIORENT, NETWORK and VERTINT. These
variables appropriately fit the analytical framework for testing the hypotheses that we have
postulated.
The results of our analysis are summarized in Tables 5.13 to 5.16. For each independent
variable, the tables provide its coefficient and a ratio of the coefficient to the standard error (or

t value). The estimated coefficients should be interpreted as representing the increase (or
decrease) in the log of the instantaneous entry rate (hazard) with each additional unit of the
independent variable. A positive coefficient signifies an increase in the entry rate which
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translates into earlier entry of the firm, and the converse is true for negative coefficients. As a
conservative test of significance, we use a two-tailed t-test.

5.3.4 Results and Interpretation

In all the models, the asset size (H3.1) of the firm is found to be significantly influencing
the timing of entry of Japanese electronics firms in the U.S. and Canada. The effect of assets
is highly significant (at .001 level) for initial entries into the U.S and initial and subsequent
entries into Canada. It is moderately significant (at .05 and .10 levels) for subsequent entries into
the U.S.. The results support our hypothesis postulating entry timing and firm's size, which is
associated with their ability to counter many of the initial entry barriers. In electronics
manufacturing operations, which typically incorporate repetitive and standardized operations,
heavy initial investment is essential to set up large volume production to achieve cost
effectiveness and market share. The larger Japanese electronics firms are able to rely on this
advantage to compete effectively in the U.S. and Canada.
Surprisingly, the hypothesis regarding research and development (H3.2) is not supported
by the results. The non-significant results appear counter-intuitive as one would expect research
and development to be an important contributory factor. We clarify the discrepancy in the results
by looking at the historical development of Japanese electronics industry. In the early years from
the mid-1960s to mid-1970s, most of the electronics technology of Japanese firms originated
from sources outside of Japan, and one motivation of FDI was to secure technology rather than
to protect internally-generated technology. The competitive advantage of Japanese electronics
firms during this period lay in their ability to provide low-cost rather than high-technology
products. Technology was therefore not a critical factor contributing to the ability of these firms
to undertake FDI.
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It was only since the mid-1970s onwards that more Japanese electronics firms had
matured sufficiently and were consequently able to conduct research and development
independently.' During this period too, the Japanese government's support for electronics
firms encouraged many firms to develop their in-house research and development capability.
Outside of Japan, there was pressure for higher technology from new competition which had
gradually shifted from low-cost production to high-technology outputs, and Japanese firms were
losing their advantage as low-cost producers. Thus, while research and development was not a
crucial factor in the earlier period, it became critical in the later period. The significance of
research and development in the later period is supported in the 1975 analysis.
The influence of advertising (H3.3) on entry timing is generally supported. It is strongly
significant (at .001 level) for initial and subsequent entries into Canada, moderately significant
(at .05) for initial wholly-owned entries into the U.S. The stronger relationship between
advertising and entry timing of firms in Canada than in the U.S. may be attributed to the higher
proportion of entries in Canada involving sales outlets. Advertising is significant for initial, but
not subsequent, wholly-owned entries in the U.S. This is probably due to the firms' ability to
generate higher rent from advertising when making their initial entries than from subsequent
entries. Though correctly signed, advertising is not significant for all joint-venture entries into
the U.S.
The results of the hypothesis (H3.4) on the level of exports as an important firm-specific
advantage are location dependent. While the results are not significant for entries into the U.S.,
they are significant in most cases for entries into Canada. Although we have no historical
records of the countries served by exports of each Japanese electronics firm, it is plausible that

Incidentally, it was also at this time that more foreign firms became concerned with competition from
Japanese firms and one recourse was to restrict technology to Japanese firms.
28
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in many instances the U.S. market could account for a substantial portion of the exports of many
firms. Another reason is that many Japanese firms were eager to gain a foothold in the U.S.
market, and as a result the level of exports does not play an important role in guiding their FDI
decision.
The hypothesis stipulating profitability (H3.5) as an controlling factor is generally
supported (at the .05 level). Profitability demonstrates the competitive capability of the firms,
and is associated with their ability to generate rent from their manufacturing operations. The
results reveal that there is a tendency for profitable firms to enter the U.S. and Canada early to
replicate this capability. The only exception in the results lies in the case of initial and
subsequent joint-venture entries in Canada. This is attributed to the different market environment
in the U.S. and Canada. The U.S. market is more competitive than the Canadian market, and
firms entering the U.S., whether solely or through joint-ventures, need proficient operating
expertise to compete in it. In the less competitive Canadian market, however, it is plausible that
the synergy arising from joint-venture operations suffices to outweigh the role of profitability
advantage of the partnering firms. Notwithstanding this, Japanese firms making wholly-owned
entries in Canada still require a certain level of operating expertise to compete.
The hypotheses pertaining to liquidity (H3.6) and vertical integration (H4.1) receive
mixed results. While liquidity is correctly signed (though not significant) in some instances, it
was negatively significant (at .10 level) for subsequent joint-venture entries in the U.S. The
hypothesis regarding vertical integration is also negatively supported, and is significant for
subsequent entries into the U.S. A reexamination of this hypothesis reveals that many Japanese
electronics firms could be entering the U.S. and Canada, particularly for the purpose of
integrating their global operations. Thus, it is conceivable that as these firms become more
vertically integrated, there is less inclination for them to undertake FDI.
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There is limited support for the proposition (H4.2) that firms that have previously entered
a country would have gained the necessary country experience to be able to deal with problems
associated with entry barriers in their subsequent entries. Though this variable is correctly signed
for all the models, it is only significant (at .05) for subsequent wholly-owned entries in Canada.
Finally, the results of the significance of network (H4.3) on entry timing appear to be
location specific. Network does not perform any significant role in the entries of Japanese
electronics firms in Canada. This could be explained, in part, by the fact that Canada is
comparatively less competitive than the U.S. As a consequence, Japanese firms entering Canada
do not require network support. In the U.S., however, network is significant (at .10 level) in
initial wholly-owned and joint-venture entries. The results indicate that Japanese electronics firms
which are initially entering the U.S. rely a great deal on their keiretsu networks for support.
Having made the initial entries, they rely less on their network and are thus able to subsequently
enter on their accord.

5.3.5 Timing of FDI of Japanese Firms in the U.S. and Canada

In view of the close proximity and the strong trading relationship between the U.S. and
Canada, our analysis further considers the possible influence of a Japanese electronics firm's
prior entries into one country on its timing of entry into the other. It is probable that Japanese
firms might have considered the U.S. and Canadian markets jointly before making an entry
decision. Hence, there is a likelihood that a firm's prior entry into either of the countries might
have an impact on its entry timing in the other country. To test this phenomenon, we include
another variable, US PRIOR (number of firm's prior entries in the U.S.) in the Canadian
models, and CAN_PRIOR (number of firm's prior entries in Canada) in the U.S. models.
Interestingly, the results demonstrate that Japanese electronics firms that have prior entries in
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the U.S. (US_PRIOR) are less likely to make wholly-owned and joint-venture entries into
Canada. There is a tendency for these firms to serve the Canadian market from their subsidiaries
in the U.S., rather than to set up new subsidiaries in Canada. Prior entries of Japanese firms into
Canada (CAN_PRIOR), however, do not significantly affect their timing of entry into the U.S.
Overall, the results of our 1966-1974 analysis is almost similar, in terms of the signs and
the level of significance, with those obtained from the 1975-1990 analysis. The consistency of
results suggests the robustness of our models.

5.3.6 Contributions of Variables
To further explain our results, we assess the relative importance of the variables to the
entry timing behavior of Japanese electronics firms in the U.S. and Canada by comparing their
coefficient measures. Interpreting the coefficient estimates is much like interpreting
unstandardized regression coefficients. The relationship between the hazard function and the
coefficient is such that for each unit increase in an explanatory variable, the hazard is multiplied
by its exponentiated coefficient. Further computation using the equation, 100

(e'ffident
-

-

1) ,

provides the percentage change in the hazard with each one unit change in the explanatory
variable. The higher hazard function translates into a higher probability that an entry will occur,
and a positive coefficient is synonymous with early entry of the firm.
As an illustration, we assess the elasticities of four variables: ASSETS, NETWORK,
PROFIT and VERTINT, with respect to the timing of Japanese wholly-owned entries in the U.S.
(refer to results in Table 5.13). The coefficient of 0.0660 for ASSETS means that each
additional 10,000 million yen in assets of the firm would have raised the hazard function by
6.82%. Similarly a coefficient of 0.4423 for NETWORK means that Japanese firms belonging
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to a keiretsu network are 55.63% more likely to enter the U.S. than firms that are not affiliated

to any network. A coefficient of 2.0554 for PROFIT means that each ten percent unit increase
in profitability of a typical Japanese electronics firm would raise the hazard by 22.82%. On the
other hand, a negative coefficient measure of -0.4854 for VERTINT may be interpreted as a
reduction of the hazard function by 4.74% with each ten percent increase in VERTINT.

5.3.7 Expected FDI Timing

We can also estimate the influence of the variables on the expected timing of FDI by the
firms. The expected FDI timing may be estimated using the following equation:
E (T) =

t E[go(t)expo7lAti^

(9)

where t and At, are the survival time at various intervals and their incremental difference, 0(t)
is the baseline survivor function, and Z is the covariate values of the firm.
Confining our discussion to the influence of size, let us consider three typical firms of
asset sizes 100,000 million, 200,000 million and 300,000 million yen. Assuming that they were
considering setting up wholly-owned subsidiaries in the U.S. for the first time, their expected
timing of entry into the U.S. would have been 52.78 years, 27.62 years and 11.52 years
respectively. If the three firms were to enter Canada, their expected entry timing would have
been 65.47 years, 19.71 years and 3.57 years. In the case of entries after 1975, the influence
of assets on entry timing is less elastic. For entries into the U.S., the three firms would have
experienced expected entry timings of 45.72 years, 44.96 years and 44.16 years. For entries into
Canada, their expected timings are 44.72, 39.32 and 31.58 years. The graphs illustrating the
relationship between the size of the firms and their expected timing of FDI in the U.S. and
Canada are shown in Figure 5.3 and Figure 5.4. It is important to note that the computation of
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the expected timing of entry of the firms is based on the average covariate values (or attributes)
of all the firms in the samples, irrespective of whether they have or have not entered the U.S.
and Canada. For those firms with covariate values above the average, they would have
experienced an earlier expected timing of entry.
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Chapter Six
CONCLUSION

6.1 Contributions

Our study of the scale of FDI points to new, interesting avenues of research that may
broaden our understanding of MNE's FDI behavior. We are able to construct and test an eclectic
framework to define firm-specific strategic advantages, and to determine how these advantages
influence a firm's scale of entry in a foreign country. Our study has suggested a fresh
approach—using path-analytic modeling analysis—to holistically explain the relationship between
a firm's configuration of strategic assets and its ability to undertake FDI. The choice of using
this method of analysis lies not with its novelty, but with its refined explanation of the FDI
behavior of the firm. The models demonstrate that the scale of FDI of Japanese electronics firms
depends on their ownership advantages and international management capabilities. The sources
of ownership advantages of the firms are found in their size, research and development,
advertising and exports. The international management capabilities are derived from their spatial
distribution, country experience and multinationality. In addition, we are able to furnish a causal
explanation of the chain of influence among the sources of firms' strategic assets that
subsequently affect their ability to conduct FDI. Those strategic assets that contribute to the FDI
competence of Japanese firms are further compared with the advantages of rival non-Japanese
firms in the U.S. and Canada.
The survival time analysis yields another perspective to analyzing the timing behavior of
the firm. The results of our analysis largely confirmed that the static calculus of cost and
benefits proposed by Dunning to explain FDI, if incorporated into a probabilistic framework,
can provide insight into the dynamics of FDI. If the expected net benefit by a firm of FDI
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versus other modes of entry are larger and the firm has more experience in a particular market
or possesses generally wider experience in operating in foreign markets, then this firm is more
likely to undertake FDI earlier.

6.2 Limitations
As in any MNE study that embodies secondary data collection, our study too cannot
avoid the problems involving paucity of data and sample size.
The results of the scale of entry needs to be interpreted with caution. First, they are only
generalizable in so far as Japanese electronics firms are concerned. It is probable that firms from
other industries, or even those from the same industry but of different nationalities, may have
a FDI capability based on a different configuration of strategic assets. Second, our test of the
Canadian model is, to a certain degree, limited by its relatively small sample size. We are
unable to pool the U.S. and Canadian samples to obtain a general model as the initial multisampling test suggests significant difference between them.
In our study of entry timing, we faced data limitations pertaining to the type of entry
(sales or manufacturing) of the firms in the U.S. or Canada. This lack of data precludes
analyzing sales and manufacturing entries separately. Next, although our correlation analysis
shows a consistency of maturation of the firms between 1966 and 1975, there could be other
strategic intervening events during the period of analysis that could affect the firms' timing of
entry and which are not adequately covered in the array of variables we have employed. We
have partially catered to this problem since the 1966-1974 and 1975-1990 analyses show rather
robust results. Furthermore, the origin of the time scale is always ambiguous, and any arbitrary
choice of the opening and the closing period affects the censoring of data and could, in any
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event, produces varying results. Finally, there is always the problem of multicollinearity among
the variables and that cannot be completely eliminated in any analysis.

6.3 Future Research
There are three possible areas as a logical extension of this study. First, it would be
interesting to examine the extent to which Japanese FDI behavior in the host countries are
culturally bound. This will further clarify our results pointing to the different strategic assets
used by Japanese firms investing in the U.S. and Canada. Second, we can model the FDI
behavior of U.S. and Canadian firms in Japan, and verify whether the sources of ownership
advantages and international management capabilities are similar. Such investigation will reveal
the nature of competition prevailing among MNEs and identify the sources of competitive
advantages that they rely on. Third, the study can also seek to broaden the eclectic framework
to include other aspects of firm's strategic assets, and to compare the FDI behavior of MNEs
from different countries.
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APPENDICES

Table 2.1: Summary of Past Empirical Research

Source

Sample

Caves &
Mehra
(1986)

Foreign
participation in
seventy-five
manufacturing
industries
- (1975-85)

Focus

Statistical
Estimation

Examines the
relationship between
foreign expansion and
short-run opportunities
and long-run factors

Multiple
Regression

Variables (• •), Measures and Results
( ' : significant, ° : not significant, 111 : mixed results)
Dependent:

• Growth of MNEs' sales : growth of foreign MNEs' sales
Independent:

• Industry employment': (industry employment, 1975) x (average
compound rate of growth of real output, 1972-76)
• Domestic market share' : domestic employment/total employment
• Import ration : (import/domestic shipment, 1976) ÷ (import/domestic
shipment, 1972)
• Excess capacitym : industry employment in 1975 ÷ U/(1-U), where U is
average of the ratios of actual output to preferred operating capacity,
1975-78
• Share of foreign investment in U.S. industry": (ratio of overseas assets to
total assets of domestic companies, 1972) minus (ratio of employment by
foreign MNEs to total employment in U.S. industry, 1975)
• R&D intensitym : R&D/sales
• Advertising intensity': advertising outlay/sales
• Management skill' : management personnel/total employees
• Multiplant operationm : number of plants in the industry operated by its
four largest companies
• Capital cost' : capital cost of an efficient-scale plant
• Nominal rate of tariff protectionm : adjusted for nontariff barriers
• Cost of transport' : cost of ocean transportation

Grubaugh
(1987)

Random sampling
of 300 U.S. firm of
which 186
observations are
recorded
- 1982

Econometric modeling

• Linear

Dependent:

of the determinants of
foreign direct
investment and to
examine the rationale
for FDI

Probability
Model
• Logit
Model

• Invest (0 or 1) [P: linear probability model, L: logit model]
Independent:

• Assets (P)s(L)s : assets of parent firm
• Advertising intensity (P)n(L)n : (sales + general admin.
expenditure)/(total sales)
• Labor intensity (P)(L) ^ (total employee compensation)/(total assets)
• R&D expenditure (P)n(L)s : research and development expenditure
• Product diversity (P)"(U number of four-digit SIC industries the firm is
classified
:

:

Kimura
(1988)

Nine largest
Japanese semiconductor firms
- 45 observations
- (1978-82)

The relationship
between FDI level and
firm-specific strategic
advantages in
advanced and
developing countries

Truncated
Regression
Analysis

Dependent:

• Size of FDI : capital paid into subsidiaries
[A: advanced countries, N: NEEs]
Independent:

• Technological innovation (A)(NY : leadership in semiconductor industry
• Breadth of product line (A)'(N)n: count of product categories
• Vertical linkages (A)s(N)s : sales X ratio of firm's consumption to total
production
• Parent firm size (A)11(N)' : parent firm sales of semiconductor
• Diversification (A)n(N)s: count of the three-digit Japan SIC other than
semiconductor industry

Terpstra
& Yu

(1988)

Yu & Ito
(1988)

Twenty top U.S.

Examines the factors

advertising agencies
- 1972 & 1984

influencing the ability
of U.S. advertising
agencies

Five firms in the
tire industry and
twelve firms in the
textile industry
- (1977-78)
- 1982, 1983.

Compares the ability
to undertake FDI and
the oligopolistic
reaction of firms in
the tire and textile
industries

Logit Model

Dependent:

• FDI (no =0, yes= 1)
Independent:

• Market size of host country' : measured by the Gross Domestic Product
• Geographic proximity': air distance between capital of host and a U.S.
city
• Firm sizes : worldwide billing of advertising agency
• International experiences: ratio of foreign billing to worldwide billing
• Oligopolistic reaction' : number of other firms in host country in previous
year
• U.S. business presence': stock value of U.S. FDI in that country

Logit Model

Dependent:

• FDI (no=0, yes= 1) (T: tire industry, X: textile industry)
Independent:

• Oligopolistic reaction (T)8(X)n : number of other firms in host country in
previous year
• Assets (T)s(X)m : total assets of firm
• Advertising intensity (T)n(X)n : ratio of advertising to sales
• R&D intensity (T)n(X)m: ratio of R&D expenditure to sales
• Market size of host (T)5(X)" : GDP of host country
• Political instability (T)g(X)n : ratio of Human resource index to per capita
GDP
• Geographical proximity (T)s(X)m : air distance between capital of host
and a U.S. city

Yamawaki
(1991)

Forty-four industries
in which Japanese
manufacturer export
their products to the
U.S. market
- 1985

Tallman
(1991)

Sixteen foreign
automobile firms in
the U.S.
- (1972-85)

Examines the

Multiple

Dependent:

relationship between
Japanese export to
U.S. and distributional
activities of Japanese
affiliates in U.S.
wholesale trade sector

Regression

• 1. Employment in Japanese distribution subsidiaries in U.S. (D)
• 2. Total Japanese exports (E)

Compares the
strategies and
performance levels of
firms which are
involved in FDI with
those which are not
involved

Independent:

•
•
•
•
•
•

• Timewise
Regression
• Principal
Component
Analysis
• Logit
Regression

Employment (E)8 : total industry employment, U.S.
Exports to U.S. market (D) : total Japanese exports to U.S. markets
Total industry employment (D)(E)S : total industry employment, U.S.
Capital intensity (E) ^ gross fixed asset/total industry employment
R&D intensity (D)s(E)" : R&D/sales
Transportation cost (E) ^: mile radius in which 80% of industry
shipments
were made
:

Dependent:

• Invest (0 or 1)
Independent:

• Group memberships: membership grouped by principal component
analysis
• Production in other market' : no =0, yes=1
• Other production in U.S.' : no =0, yes =1
• Global sales' : global sales amount
• U.S. sales to global sales' : U.S. sales/global sales

Kogut &

Japanese entries in

FDI behavior and

Negative

Dependent:

Chang

297 industries

(1991)

- (1976-87)

technological
competence of firms

Binomial
Regression

• Entry counts : count of entry into two-digit SIC industries
[A: acquisition, J: joint venture, N: new plant]
Independent:

• Japan R&D (A)'ar(N)8 Japanese R&D expenditure/sales (%)
• U.S. R&D (A)8(J)(NY : U.S. R&D expenditure/sales (%)
• R&D sum (A)s(J)s(N)s : Japanese R&D expenditure + U.S. R&D
expenditure
• R&D difference (A)n(J)s(Nr : Japanese R&D expenditure - U.S. R&D
expenditure
• Innovation frequency (A)11(J)n(N)n : number of new innovations of
Japanese firms
• Japan R&D growth (A)(JAN)s : average growth of Japanese R&D
expenditure/sales
• Japan 8-firm concentration (A)(JAN)s : 8-firm concentration ratio
• U.S. 8-firm concentration(A)s(Jy(N)s : 8-firm concentration ratio
• Import (A)n(Jr(N)n : import/shipment (%)
• Shipment (A)ar(N) average value of industry shipment
• Shipment growth (A)gr(N) 1 average growth rate of industry shipment
• U.S. advertising (A)n(J)s(N) n : advertising/sales
• Export restriction (A)s(J)s(N)s : dummy variable noting quota or voluntary
restraint
:

:

:

Ursacici &
Vertinsky
(1992)

359 foreign banks in
the Japanese and
Korean market
- various periods

Investigates the factors

• Survival

Dependent:

which explain the
scale and timing of
entry of large banks in
foreign markets

Time
Analysis
• Multinomial
Logit

• 1. Timing(T) : hazard function
• 2. Scale(S) : (a) assets and (b) number of employees of branch
Independent:

• Assets (T)(S)rn : total bank assets
• Number of countries (T)(S)s : number of countries where bank has
offices
• Capital-asset ratio (T)(S)m : capital/asset of parent
• Distance (T)m(S)m: air distance in nautical miles from home countries
• Management skill (T)m(S)n : market share in lead management of
Eurobond
• Rent (S)n : proxy for relative cost of home/host countries
• Regulation (T) ^ dummy variable (no barrier =0, barrier =1)
• FDI, Imports, Trade (S)' : home FDI in, import from, and trade with
host
:
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Table 3.1: Chronology of Japanese Electronics Industry

I^Year

Industrial Policies and Macro-economic Environment

1956

Machinery Temporary Measures Law (1956-1971): Financial assistance to
manufacturers; R&D subsidies.

1957

Provisional Measures Law Concerning the Promotion of the Electronics Industry
(1957-69). Financial assistance; accelerated depreciation based on exports; tax
break for expenses to develop foreign markets; export promotion support.

1959

Special tax exemption for technical exports.

1963

Domestic commodity taxes waived on transistor television receivers for
May/1/63-March/31/66.

1966

Fifty percent foreign investment permitted in certain electronics industries.

1967

Tax breaks for experimental research.

1969

One hundred percent direct foreign investment permitted in radio, television, tape
recorders, and record players.

1970

Custom Temporary Measure Law: tariff exemption for the reimportation of raw
materials and components used in assembly of certain products abroad.

1971

Electronics Industry and Specified Machinery Industry Promotion Temporary
Measure Law (1971-79): Financial assistance; antitrust exemption; R&D
promotion; cost reduction; production rationalization.

1975

Yen currency revaluation

1977

Orderly Marketing Agreement (OMA) to limit the exports of color television at
1.56 million and unassembled unit at 190,000 for three years.

1985

Second revaluation of the yen currency
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Table 3.2: Profile of Japanese Electronics Firms

million yen

Assets

US Smillion

Standard
deviation
(US Smillion)

Percentage
of sales
(%)

182185.63

1245.29

3725.03

116.82

Research and Development

9729.63

66.50

268.21

6.24

Advertising

2551.73

17.44

84.36

1.64

40404.38

276.17

1017.78

25.91

155905.61

1065.96

3153.24

100.00

Exports
Sales

Note:
sample size (n) = 279 firms
missing data = 2 firms (not included in above analysis)
conversion rate: 1 USD E 146.3 yen (Year 1990)
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Table 3.3: Stock of Japanese Investment in the U.S. and Canada

Year

(a) Canada
($m)

Ratio (a/b) X

(b) U.S.
(Sm)

1975

257

591

43.5

1980

605

4723

12.8

1984

1731

16044

10.7

1985

1924

19313

10.0

1986

2340

26824

8.7

1987

2700

35151

7.6

1988

3600

53354

6.7

Source: (a) Rugman (1990)
(b) Survey of Current Business, Various Issues.
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Table 3.4: Breakdown of the Stock of Japanese FDI in the U.S.

1987
Industry

Smillion

1988

Percentage

Smillion

Percentage

Manufacturing

5345

21.42

12222

31.52

Merchandising

15352

61.53

18390

47.43

Financial

2115

8.48

2863

7.38

Petroleum

-2

-0.01

-79

-0.20

2140

8.58

5374

13.86

Other Enterprises
Total

24950

100

38770

100

Source: United States Department of Commerce, "Foreign Direct Investment in
the United States: Detail for position and Balance of Payment Flows, 1987,"
and "U.S. direct investment abroad: Detail for position and Balance of
Payment Flows, 1987," Survey of Current Business (August 1988)
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Table 3.5: Breakdown of the Stock of Japanese FDI in Canada

1988

1987
Industry

Smillion

28.67

,

945

29.26

_

634

19.63

23.42

553

17.12

1.75

172

5.33

371

15.80

Merchandising

890

37.90

Financial

496

21.12

Petroleum

550
41

Total

2348

Source: Adapted from Rugman (1990)

Percentage

926

Manufacturing

Other Enterprises

Smillion

Percentage

100

3230

100
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Table 3.6: Country Profile - U.S. (1990)

I^U.S.
GDP @ market prices (Sion)

(^1986

1^1987

1988

1989

1^

1990

4,269

4,540

4,900

5,244

5,514

2.9

3.1

3.9

2.5

1.0

Population (m)

240.7

242.8

245.0

247.3

248.7

Exports ($on)

227.2

254.1

322.4

363.8

393.0

Imports ($bn)

365.4

406.2

441.0

473.4

495.3

Real GDP Growth %

Source: Economic Intelligence Unit, Country Report - U.S., 1991
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Table 3.7: Country Profile - Canada (1990)

Canada
GDP @ market prices ($bn)

1^1986

1^1987

1^1988

1^

1989

1^1990

505.7

551.3

603.4

651.6

671.6

3.3

4.2

4.7

2.5

0.5

Population (m)

25.6

25.7

25.9

26.3

26.5

Exports (Sian)

89.0

98.1

116.1

123.0

129.0

Imports ($bn)

81.4

89.1

106.6

116.3

119.1

Real GDP Growth %

Source: Economic Intelligence Unit, Country Report - Canada, 1991
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Table 3.8: Competitive Positions
Relative Unit Labor Costs in Manufacturing (1970=100)

I

1^

Average 1977-84

United States

73.2

Canada

100.3

France

101.1

Germany

108.0

Netherlands

101.3

United Kingdom

118.5

Japan

125.0

Switzerland

152.1

Source: OECD, Economic Outlook (Dec. 1985, p.168)
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Table 3.9: Countries of Export and Import - U.S. (1990)

Main Destination of Exports (1990)

Main Origin of Imports (1990)

Canada %

21.1

Canada %

18.4

Japan

12.4

Japan

18.1

Mexico

7.2

Mexico

6.1

U.K.

6.0

W. Germany

5.7

West Germany

4.8

Taiwan

4.6

S. Korea

3.7

U.K.

4.1

E.0

25.0

E.C.

Source: Economic Intelligence Unit, Country Report - U.S., 1991

18.6
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Table 3.10: Countries of Export and Import - Canada (1990)

Main Destination of Exports (1990)

Main Origin of Imports (1990)
64.6

U.S. %

75.0

U.S. %

Japan

5.5

Japan

7.0

U.K.

2.4

U.K.

3.5

W. Germany

1.6

W. Germany

2.8

S. Korea

1.0

S. Korea

1.7

E.C.

8.1

Taiwan

1.7

E.C.

Source: Economic Intelligence Unit, Country Report - U.S., 1991

11.5
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Table 3.11: Profile of the U.S. Electronics Finns

Smillion

I^Percentage of
sales (%)

Standard
deviation

623.96

116.31

5859.69

Research and Development

30.89

5.76

206.50

Advertising

11.67

2.18

74.46

Exports

48.58

9.06

305.20

536.45

100.00

3486.48

Assets

Sales

sample size (n) = 1,057 firms
missing data = 89 firms (not included in analysis)
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Table 3.12: Profile of Canadian Electronics Firms

US Smillion^I

Assets
Research and Development
Advertising
Exports*
Sales

Standard
deviation

526.49

92.63

1637.91

57.92

10.19

187.15

4.92

0.86

11.88

25.58

4.50

72.68

568.41

100.00

1615.10

sample size (n) = 23 firms
missing data = 1 firm (not included in analysis)
* estimated

Percentage of
sales (%)
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Table 3.13: Propositions regarding Scale of Japanese FDI

Sources of
Firm-specific Advantages

Predicted Relationship
Scale of
FDI
H1 Ownership Advantages

111.1 Size

+

H1.2 Research and Development

+

111.3 Advertising

+

H1.4 Exports

+
112 International Management Capabilities

H2.1 Spatial distribution

+

H2.2 Country experience

+

H2.3 Multinationality

+

+

+
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Table 3.14: Propositions regarding Timing of Japanese FDI

Proposition

Predicted
Relationship*

Ownership Advantages
H3.1 Size

+

113.2 Research and development intensity

+

H3.3 Advertising intensity

+

113.4 Exports ratio

+

H3.5 Profitability

+

H3.6 Liquidity

+

International Management Capabilities
H4.1 Vertical integration

+

H4.2 Prior entry

+

H4.3 Network

+

* The positive sign indicates that the variable is likely to contribute to earlier entry of firm. Our
rationale for adopting the sign follows the derivation of the hazard function in the proportional
hazards model (see section 4.2.1).
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Table 3.15: Variables and Definitions - Scale of MI

Variable Name

^

Definition

1. !Went Company Characteristics
I. Ownership Advantages
a. Parent's Assets (PARASSET)

Assets of the parent firm in Japan (in million
yen).

b. Research and Development (RND)

Research and development expenditure of the
parent firm (in million yen).

c. Advertising (ADV)

Advertising expenditure of the parent firm (in
million yen).

d. Exports (EXPORT)

Exports of the parent firm (in million yen).

II. International Management Capabilities
a. Spatial diversification (SUBSPAT)

Number of subsidiaries in Canada and U.S.
controlled by parent firm.

b. Country Experience (CONEXP)

This is computed as follows:

CONEXP =

E xi

where X is the number of months a particular
subsidiary, i, is in operation in Canada and US.
c. Multinationality (MULT) ^

Number of countries which the parent firms have
other operating subsidiaries.

108
2. Subsidiaries' Characteristics

a. Subsidiary's Capital (SUBCAP)

Capital investment of firm's subsidiary in Canada
or US.

b. Subsidiary's Sales (SUBSALES)

Sales of the firm's subsidiary in Canada or US.

c. Subsidiary's Employment (SUBEMP)

Number of employees in the subsidiary in Canada
or US.
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Table 3.16: Variables and Definition - Timing of FDI

Variable Name

^

Definition

a. Assets (ASSETS)

Assets of the parent firm in Japan (in 10,000
million yen).

b. Research and Development Intensity
(RNDINT)

Ratio of research and development expenditure
divided by sales of the parent firm.

c. Advertising Intensity (ADVINT)

Ratio of the advertising expenditure and sales of
the parent firm.

d. Exports Ratio (EXPRAT)

Ratio of exports and sales of the parent firm.

e. Liquidity (LIQ)

Ratio of cash to total assets of the firm.

f. Profitability (PROFIT)

Composite measure of three indices (as illustrated
below) of the firm: ROE, OPM, NPM. The
weightages of the indices are obtained through a
factor analysis of all the variables.

i. Return on Earnings (ROE)

Ratio of earnings before tax over equity.

ii. Operating profit margin (OPM)

Ratio of the operating profit to sales of the firm.

iii. Net profit margin (NPM)

Ratio of the net profit to sales of the firm.

g. Vertical Integration (VERTINT)

Following Cusumano (1985), defined as in-house
manufacturing and other costs divided by sales
minus operating profits.

VI index = (Mfg costs + Opg costs)
(Sales - Opg profit)
h. Prior Entry (PRIORENT)

Number of prior entries that the firm has made in
U.S. or Canada.

i. Network (NETWORK)

Dummy variable based on whether a firm is
networked to any keiretsu groups: 1=yes, 0=no.
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Table 5.1: Profile of Japanese Parents and their Subsidiaries

(a) U.S.^I^(b) CANADA^I Ratio (a/b) i^Ratio (b/a)
SUBSIDIARY
SUBCAP (5)

20,553,855.52

7,854,180.95

2.62

0.38

SUBSALES (5)

57,726,920.80

14,017,457.14

4.12

0.24

174.71

3.10

0.32

SUBEMP (employees)

541.31

I PARENT^II
PARASSET (5)

I
963,444.64

1,592,459.11

0.64

1.55

RND (5)

63,111.45

93,538.19

0.67

1.48

ADV (5)

14,664.09

27,196.11

0.54

1.85

231,236.28

412,192.70

0.56

1.78

5.30

5.44

0.97

1.03

510.70

469.69

1.09

0.92

32.14

0.67

1.50

EXPORTS (5)
SUBSPAT (subsidiaries)
CONEXP (months)

MULT (Countries)

21.38

^

Table 5.2: Correlation Matrix - U.S.

SUBCAP
SUBCAP
SUBSALES
SUBEMP
PARASSET
RND
ADV
EXPORT
SUBSPAT
CONEXP
MULT

1
1^1.000
2^0.862
3^0.812
4^0.621
6^0.573
7^0.625
10^0.604
9^0.493
11^0.522
12^0.588

SUBSALES SUBEMP
2^3
1.000
0.800^1.000
0.613^0.562
0.597^0.554
0.618^0.581
0.617^0.568
0.527^0.40
0.555^0.482
0.623^0.563

PARASSET RND
4

1.000
0.860
0.945
0.972
0.753
0.809
0.884

ADV
6

1.000
0.805
0.833
0.686
0.734
0.796

EXPORT
7

1.000
0.930
0.691
0.799
0.854

10

1.000
0.724
0.805
0.860

SUBSPAT
9

1.000
0.764
0.787

CONEXP

MULT

11

12

1.000
0.853

1.000

^

Table 5.3: Correlation Matrix - Canada

SUBCAP
SUBCAP
SUBSALES
SUBEMP
PARASSET
RND
ADV
EXPORT
SUBSPAT
CONEXP
MOLT

1
1^1.000
2^0.808
3^0.831
4^0.701
6^0.610
7^0.671
9^0.640
12^0.668
13^0.579
14^0.602

SUBSALES SUBEMP
2^3
1.000
0.868^1.000
0.670^0.750
0.557^0.656
0.651^0.728
0.620^0.687
0.638^0.710
0.594^0.638
0.605^0.650

PARASSET RND
4

1.000
0.910
0.950
0.964
0.788
0.768
0.709

ADV
6

1.000
0.847
0.892
0.736
0.697
0.620

EXPORT
7

1.000
0.917
0.779
0.802
0.718

SUBSPAT
9

1.000
0.765
0.764
0.660

CONEXP

MULT

12

13

14

1.000
0.699
0.724

1.000
0.674

1.000

Table 5.4: Relative Competitive Strength of Non-Japanese and Japanese Finns in the U.S. and Canada

N on-Japanese

LOWER
US*

441

Row (a)

Row (b)
JAP*

I

Note:
* US and
Row (a):
Row (b):
Row (c):
Col (a):
Col (b):
Col (c):
Col (d):

TOTAL

CAN refer to
Ratio of the
Ratio of the
Ratio of the
Ratio of the
Ratio of the
Ratio of the
Ratio of the

97.35%

1.55%

351

Col^(b)
77.48%

6

1.10%

96

1.32%

453

265

10
43.48%

21.19%

178
64.52%

33.33%
100.00%

UPPER

25.07%

26.09%

2.15%

453

Middle

33.21%

30.43%
5

Row (c)

1
Col^(a)

41.72%
7

CAN*

and Japanese Firms

100.00%

453

Col^(c)^I^Row Total
i
58.50%^!
I
1
1^100.00%
i
2.21%^!
I
1
t 100.00%
i
39.29%^!
I
1
1^100.00%
1
100.00%^!

TOTAL

Col^(d)

1057

77.78%

23

1.69%

279

20.53%

1359

100.00%^I

non-Japanese firms based in the U.S. and Canada, respectively; JAP refers to Japanese firms in the U.S. and Canada
number of U.S firms in the lower, middle and upper-third categories to total number of U.S. firms
number of Canadian firms in the tower, middle and upper-third categories to total number of Canadian firms.
number of Japanese firms in the lower, middle and upper-third categories to total number of Japanese firms.
number of U.S., Canadian and Japanese firms in the lower-third category to total number of firms in the lower-third category.
number of U.S., Canadian and Japanese firms in the middle-third category to total number of firms in the middle-third category.
number of U.S., Canadian and Japanese firms in the upper-third category to total number of firms in the upper-third category.
number of U.S., Canadian and Japanese firms to the total number of firms.

Table 5.5: Top Thirty Electronics Finns

_
FILL 1 ALL FIRMS
1

INTL BUSINESS MACHINES

2

GENERAL ELECTRIC CO

3

ASSETS ($m)
87,568

I RND (SW

ADVERTISING ($m)

,

EXPORTS ($m) [ SALES (Sin)

CODE

COUNTRY*

FACTOR SCORE I

4,914

1,556

5,482

69,018

1

US

19.718

153,884

1,479

444

5,955

57,662

1

US

14.293

PHILIPS N V^-NY SHARE

30,549

2,592

1,391

2,622

33,017

1

US

11.668

4

HITACHI

33,045

2,111

564

8,940

24,096

3

JAP

11.258

5

MATSUSHITA ELECTRIC

33,214

1,631

493

7,274

29,041

3

JAP

9.458

6

TOSHIBA

21,971

926

507

6,121

16,914

3

JAP

7.413

7

FUJITSU LTD

15,375

2,756

153

2,865

14,529

3

JAP

6.347

8

NEC

17,623

1,581

235

4,212

18,870

3

JAP

5.961

9

SONY

14,573

1,018

182

6,266

10,502

3

JAP

5.96

10

HEWLETT-PACKARD CO

11,395

1,367

422

1,051

13,233

1

US

4.417

11

DIGITAL EQUIPMENT

11,654

1,614

291

1,028

12,942

1

US

4.226

12

MITSUBISHI ELECTRIC

15,695

704

109 --

3,349

16,321

3

JAP

3.747

13

WESTINGHOUSE ELECTRIC CORP

22,033

199

291

1,195

12,915

1

US

2.962

14

MOTOROLA INC

8,742

1,008

245

691

10,885

1

US

2.92

15

UNISYS CORP

10,288

746

226

798

10,056

1

US

2.635

16

THOMSON CSF^-ADR

13,874

629

163

576

7,260

1

US

2.288

17

AB ELECTROLUX^-ADR

10,563

,^174

294

446

13,234

1

US

1.975

18

ERICSSON^TEL^-ADR

8,376

746

98

651

8,206

1

US

1.952

19

RAYTHEON CO

6,119

267

209

1,040

9,267

1

US

1.859

20

NORTHERN TELECOM LTD

7,940

897

56

353

7,855

2

CAN

1.803

-

.

_

1

193

816

7,226

3

JAP

1.761

296

362

4,561

1

US

1.716

540

148

521

6,567

1

US

1.644

2,557

22

335

247

3,109

1

US

1.437

WHIRLPOOL CORP-PRE FASB

4,224

393

145

511

6,434

1

US

1.393

26

HONEYWELL INC

4,746

279

142

750

6,309

1

US

1.386

27

TDK

3,109

496

58

969

2,592

3

JAP

1.377

28

BAXTER INTERNATIONAL INC

8,517

261

182

84

8,100

1

US

1.351

29

NORTH AMERICAN PHILIPS

3,377

228

180

567

6,119

1

US

1.303

30

INTEL CORP

5,376

516

93

311

3,921

1

US

1.301

21

SHARP

9,383

208

22

TANDY CORP

3,239

278

23

TEXAS INSTRUMENTS INC

5,048

24

POLYGRAM N V

25

T

_

* US refers to non-Japanese firms based in the U.S., CAN refers to non-Japanese firms based in Canada, and JAP refers to Japanese firms in the U.S. and
Canada. Thus, the country origin of US and CAN firms may not necessarily be the U.S. or Canada.

Table 5.6: Categorical Dominance - Non-Japanese and Japanese Finns in the U.S.

Non Japanese and Japanese Firms
-

LOWER
US*
Row (a)
JAP*
Row (b)

TOTAL

Note:
* US and
Row (a):
Row (b):
Col (a):
Col (b):
Col (c):
Col (d):

Col^(a)

396

100.00%

37.46%
0

Col^(b)

378

95.45%

00.00%

18

4.55%

13.85%
100.00%

396

UPPER
283

Col (c)^Row Total
71.65%

112

28.35%

395

Col^(d)

1057

89.05%

130

10.95%

100.00%

86.15%
00.00%

TOTAL

100.00%

26.77%

35.76%

00.00%
396

Middle

00.00%

1187

100.00%^I

JAP refers to non-Japanese and Japanese firms in the U.S., respectively.
Ratio of the number of U.S. firms in the lower, middle and upper-third categories to total number of U.S. firms.
Ratio of the number of Japanese firms in the lower, middle and upper-third categories to total number of Japanese firms.
Ratio of the number of U.S. and Japanese firms in the lower-third category to total number of firms in the lower-third category.
Ratio of the number of U.S. and Japanese firms in the middle-third category to total number of firms in the middle-third category.
Ratio of the number of U.S. and Japanese firms in the upper-third category to total number of firms in the upper-third category.
Ratio of the number of U.S. and Japanese firms to the total number of firms.

Table 5.7: Categorical Dominance - Non-Japanese and Japanese Firms in Canada

Non-Japanese and Japanese Firms

1

LOWER
CAN*

Row (a)
JAP*
Row (b)

TOTAL

Col^(a)

16

80.95%

69.57%
5

6

Col^(b)
25.00%

26.09%
19.05%

13.16%

21

Middle

14

I^20

1
4.35%

75.00%

36.84%
100.00%

UPPER^1^Col (c)^:^Row Total

19
50.00%

100.00%

20

i
5.00%^1

I

TOTAL

Col (d)

23

37.70%

38

62.30%

1

I^100.00%

i

95.00%^1

I

t
1^100.00%
1
100.00%^:

61

100.00%

Note:
* CAN and JAP refer to non-Japanese and Japanese firms in Canada, respectively.
Row (a): Ratio of the number of Canadian firms in the lower, middle and upper-third categories to total number of U.S. firms.
Row (b): Ratio of the number of Japanese firms in the lower, middle and upper-third categories to total number of Japanese firms.
Col (a): Ratio of the number of Canadian and Japanese firms in the lower-third category to total number of firms in the lower-third category.
Col (b): Ratio of the number of Canadian and Japanese firms in the middle-third category to total number of firms in the middle-third category.
Col (c): Ratio of the number of Canadian and Japanese firms in the upper-third category to total number of firms in the upper-third category.
Col (d): Ratio of the number of Canadian and Japanese firms to the total number of firms.

Table 5.8: FIN Pattern of Japanese Electronics Finns in the U.S. and Canada

66

67

T

68

69

70
!

A

71

72

73

74

i

75

76

77

3

2

6

5

6

5

3

1

1

2

3

16

20

21

23

3

US_JV

3

1

1

2

1

5

1

4

1

2

CAN_WO

2

4

2

2

1

1

2

4

5

1

1

1

1

19

15^t 10

14

26

4

10

8

7

7

8

Legend
US_WO: Wholly-Owned Entries in U.S.
US_JV: Joint-Venture Entries in U.S.
CAN_WO: Wholly-Owned Entries in Canada
CAN_JV: Joint-Venture Entries in Canada

Note
Each firm may have several wholly-owned or joint-venture entries

2

14

19

22

29

25

23

282

7

6

9

15

17

168

5

8

5

5

3

8

4

78

1

4

1

1

24

50

361 520

14

8

9

TOTAL

11

7

12

90

85

7

6

89

84

15

1

88

83

10

4

87

82

12

2

86

81
1

12

5

TOTAL

80

15

3

_

•

6

3

2

79
a

US_WO

CAN_JV

78

4

3

2

2
17

16

,

26

30

33

43 I 53

136

119

Table 5.9: Breakdown of Entries by Mode and Country
(1966 - 1990)

USA

I^CANADA^I

TOTAL

JOINT VENTURE

136

24

160

WHOLLY-OWNED

282

78

360

418

102

520

TOTAL

120
Table 5.10: Japanese Firms in the U.S. and Canada
(see note below on interpretation of chart)

Number of Japanese firms which entered USA
before entering Canada
0

JV^\^WO
0

1

1

2^ 3

4

7*

5

2

6

5

7

8

1

9

TOTAL

1

16

1

4**

4

2

2

2
1

1

3
4
5
6

1
I^24^I

1 Total number of firms which entered U.S. first before entering Canada

I^I__^I^I^I

Number of firms with no corresonding FDI into Canada
TOTAL^

I

I

106

I^ I ^ I

130

Number of Japanese firms which entered Canada
before entering the U.S.
JV^/^WO

1^0

0

1

1

2

8

1

3

I^4
2

5

6

I^7

8

1

1

I

9

TOTAL

12
1

2
3

1

1

4
5
6
1 Number of firms which entered Canada first before entering the U.S. ^
Number of firms with no correspondin ^FDI^into the U.S.

II

TOTAL^

II 14^I
3

17

Note:
* means that 7 firms made zero joint-venture entries and one wholly-owned entries before entering Canada.
** means that 4 firms made one joint-venture entry and no wholly-owned entry before entering Canada.

121

Table 5.11: Correlation Matrix - 1966, 1976, 1986
(Notes on abbreviations given below)

1966

ASSETS66
ASSETS76
ASSETS86
CASSETS66
CASSETS76
CASSETS86
FASSETS66
FASSETS76
FASSETS86
SALES66
SALES76
SALES86
CASH66
CASH76
CASH86
EBT66
EBT76
EBT86
EQUITY66
EQUITY76
EQUITY86
RN066
RND76
RN086
ADV66
ADV76
ADV86
EXPORT66
EXPORT76
EXPORT86
OPROF66
OPROF76
OPROF86
NPROF66
NPROF76
NPROF86
OPCOST66
OPCOST76
OPCOST86
MFGCOST66
MFGCOST76
MFGCOST86

1.000
0.969
0.899
1.000
0.971
0.892
1.000
0.933
0.846
1.000
0.962
0.911
1.000
0.871
0.866
1.000
0.834
0.835
1.000
0.969
0.899
1.000
0.805
0.735
1.000
0.819
0.717
1.000
0.922
0.867
1.000
0.907
0.827
1.000
0.822
0.817
1.000
0.965
0.855
1.000
0.976
0.930

1976^1986

1.000
0.947

1.000

1.000
0.911

1.000

1.000
0.914

1.000

1.000
0.959

1.000

1.000
0.798

1.000

1.000
0.769

1.000

1.000
0.947

1.000

1.000
0.649

1.000

1.000
0.855

1.000

1.000
0.825

1.000

1.000
0.752

1.000

1.000
0.796

1.000

1.000
0.899

1.000

1.000
0.947

1.000

Cross-correlations: High=0.98, Low: 0.65, Average=0.88.
Notes

ASSETS:^Assets
CASSETS:^Current assets
FASSETS:^Fixed assets
SALES:^Sales
CASH:^Cash in bank
EBT:^Earnings Before Tax
EQUITY:^Equity
RND:^Research and development cost
ADV:^Advertising
EXPORT:^Exports
OPROF:^Operating profit
NPROF:^Net profit
OPCOST:^Operating Cost
MFGCOST:^Manufacturing Cost

^

Table 5.12: Factor Analysis
SORTED ROTATED FACTOR LOADINGS (PATTERN)

FACTOR1
1
NPM
ROE
OPM
ASSETS
PRIORENT
RNDINT
ADVINT
EXPRAT
NETWORK
VERTINT
LIQ

FACTOR2
2

FACTOR3
3

FACTOR4
4

FACTOR5
5

23
22
24
13
10
19
20
21
9
18
16

0.923
0.893
0.866
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.962
0.742
0.526
0.000
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.992
0.000
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.672
0.000
0.000
0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.470
-0.387
0.000

VP

2.431

1.858

1.099

0.612

0.608

CORRELATION MATRIX
NETWORK
NETWORK
PRIORENT
ASSETS
LIQ
VERTINT
RNDINT
ADVINT
EXPRAT
ROE
NPM
OPM

9
10
13
16
18
19
20
21
22
23
24

9
1.000
0.114
0.147
-0.097
-0.131
-0.145
-0.030
-0.052
-0.004
-0.046
-0.136

PRIORENT ASSETS
10^13
1.000
0.583^1.000
-0.007^-0.093
-0.175^-0.201
0.312^0.447
0.003^0.007
0.345^0.227
0.018^0.015
0.055^0.006
-0.148^-0.141

LIQ

VERTINT
16

1.000
-0.067
-0.150
-0.012
0.095
0.154
0.122
0.115

18

1.000
-0.038
-0.285
0.000
-0.070
0.005
0.088

RNDINT^ADVINT^EXPRAT
19^20

1.000
0.106^1.000
0.162^0.177
0.062^0.163
0.032^0.093
0.084^0.121

21

1.000
0.089
0.164
-0.036

ROE

NPM

OPM

22

23

24

1.000
0.839
0.752

1.000
0.787

1.000

Table 5.13: Japanese Entries in the U.S. (1966)

All Entries^1

1
1

COEFF.

t-statistics^1

Wholly-owned Entries

1^Joint-venture Entries

COEFF.

t-statistics

1^COEFF.

t-statistics

ASSETS

0.0593

4.7318***

0.0660

5.1162***

0.0612

4.2488***

RNDINT

5.6664

0.7180

2.5553

0.3145

3.2142

0.3292

ADVINT

23.4375

2.4953**

23.4063

2.3941**

25.0337

1.6718

EXPRAT

-0.0482

-0.0828

-0.6633

-0.9955

-0.3627

-0.4425

PROFIT

1.5888

2.8351**

2.0554

2.9781**

1.1425

1.3738

LID

-0.4465

-0.3146

-0.4641

-0.2973

-0.5315

-0.2630

-0.6026

-1.0625

-0.4854

-0.7946

-0.7139

-0.9826

0.3509

1.9467*

0.4423

2.2346*

0.4702

1.8764*

VERTINT
NETWORK

1

No. of observations:^262
Log likelihood:^-724.01
Chi-square:^81.57

p < 0.10
p < 0.05
p < 0.01

No. of observations:^245
Log likelihood:^-591.28
Chi-square:^90.15

No. of observations:^200
Log likelihood:^-356.03
Chi-square:^63.53

Table 5.14: Japanese Entries in the U.S. (1975)

1^

All Entries^

1^COEFF.

J^

Wholly-owned Entries^1^Joint-venture Entries

t-statistics^1^COEFF.

t-statistics^1^COEFF.

t-statistics

ASSETS

0.0184

3.1015***

0.0143

2.3301*

0.0206

2.9988**

RNDINT

20.0701

2.4694**

21.4851

2.3487**

22.1974

1.7243

ADVINT

2.9034

0.2751

10.6696

0.7770

1.5494

0.1049

EXPRAT

0.2282

0.4351

0.2821

0.4810

0.4224

0.5839

PROFIT

1.8723

2.6208**

1.6840

2.1991*

3.4991

2.7808**

LIQ

-3.4903

- 2.0322*

-3.7333

-1.9858*

-3.7308

-1.4197

VERTINT

-1.4810

-3.1115***

-1.3805

-2.6828**

-1.5493

-2.1597*

PRIORENT

0.0653

0.3650

0.0562

0.2762

0.2571

1.1334

NETWORK

0.1441

0.7521

0.1775

0.8397

0.2618

0.9628

I No. of observations:^262
Log^likelihood:^-660.45
Chi-square:^71.41

*^p < 0.10
**^p < 0.05
*** p < 0.01

No. of observations:^236
Log likelihood:^-520.72
Chi-square:^56.24

No. of observations:^196
Log likelihood:^-302.59
Chi-square:^83.17

Table 5.15: Japanese Entries in Canada (1966)

1^
1^COEFF.

All entries^1^Wholly-owned Entries^1^Joint-venture Entries
t-statistics^1^COEFF.

t-statistics^

IL^

COEFF.^1

t-statistics

ASSETS

0.1404

6.2591***

0.1365

5•7474***

0.1458

4.5253***

RNDINT

-6.8912

-0.5301

-4.8659

-0.3463

-7.2312

-0.4113

ADVINT

57.6216

4.2603***

56.5438

3.3293***

88.5113

3.7941***

EXPRAT

1.9423

2.4338**

1.8199

1.7948

3.9831

2.9483**

PROFIT

2.3395

2.2221*

2.7732

2.1525**

1.0235

0.6428

LIQ

1.1753

0.4767

1.8739

0.6242

1.0187

0.2166

VERTINT

-1.1190

-0.9706

-0.1925

-0.1412

-4.1522

-1.8221

NETWORK

0.1195

0.3571

0.0465

0.1216

0.1573

0.2265

No. of observations:^262
Log likelihood:^-189.44
Chi-square:^212.32

p < 0.10
p < 0.05
p < 0.01

No. of observations:^253
Log likelihood:^-149.41
Chi-square:^193.25

No. of observations: 233
Log likelihood:^-45.75
Chi-square:^151.90

Table 5.16: Japanese Entries in Canada (1975)

1

All Entries

1^Wholly-owned Entries

1^

1^

Joint-venture Entries

COEFF.

t-statistics

ASSETS

0.0393

4•5945***

0.057

3.9578***

0.0533

3.1478***

RNDINT

23.0149

1.8161*

30.544

2.3601**

3.3819

0.0713

ADVINT

56.8826

3.8576***

62.1214

3.5298***

47.1577

1.7779

EXPRAT

2.1551

2.8033**

2.5371

2.7602**

1.5752

0.8815

PROFIT

2.9472

1.7654

4.4373

2.1370*

0.5148

0.1837

LIQ

4.3849

1.3156

4.4601

1.0897

-0.4304

-0.0642

VERTINT

-1.9613

-2.1393*

-1.1292

-1.0103

-4.3741

-2.5058**

PRIORENT

0.128

0.708

2.8647

2.6337**

0.9483

1.6863

NETWORK

-0.1777

-0.4404

-0.4916

-1.001

1.0384

1.1949

_^-0.1756

-0.2331

-3.8849

-2.9988***

1

US PRIOR

I No. of observations:^262
Log likelihood:^-165.82
Chi-square:^152.43

p < 0.10
p < 0.05
p < 0.01

COEFF.

_

t-statistics^1

No. of observations:^252
Log likelihood:^-119.37
Chi-square:^106.61

COEFF.

_^-4.4053

t-statistics

-2.3451**

No. of observations: 235
Log likelihood:^-36.84
Chi-square:^101.46

