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1. INTRODUCTION

There is now a substantial body of literature on the location decisions for multinational firms' overseas
manufacturing investments. Studies have examined what characteristics attract foreign investment to
US states, to countries and regions within the European Union, and to regions and cities within
China." A common finding in recent studies is that regions with a relatively higher existing stock of
foreign investment are more likely to attract further investments, after controlling for various other
regional characteristics affecting locational choice (e.g. Wheeler and Mody 1992, Head et al. 1995,
Head and Ries 1996, O'Huallachain and Reid 1997, Mayer and Muchielli 1998). This confirms the
importance of positive agglomeration externalities conferred by proximity to clusters of other foreign
investors, which may owe to information externalities concerning the operating environment, greater
availability of specialized inputs and labor, and technology spillovers (c.f. Head et al. 1999, Krugman
1991). Studies of Japanese firms' investment location decisions in the US and Europe have found
evidence that such agglomeration benefits are greater in the case proximate manufacturing plants are
operated by other Japanese firms and, in case of automotive investments, Japanese firms belonging to
the same vertical keiretsu (Head and Ries 1995, Smith and Florida 1994, Mayer and Muchielli 1998,
O'Huallachain and Reid 1997). These greater benefits of clustering can be attributed to easier
information sharing among Japanese firms, national preferences for amenities such as schools and
restaurants, greater advantages of proximity due to the use of just in time delivery and inventory
control systems (Reid 1994), and the use of specialized components and intermediates of which the
specifications are developed within long-term supplier-assembler relationships in Japan (Hackett and

Srinivasan 1998).

An issue that has received only sparse attention in the literature is the potential heterogeneity in the
responses of investors to locational determinants, depending on the characteristics of the investing
firm and the plant. If firm and plant heterogeneity have a non-random effect, estimation results suffer

from aggregation bias. A few studies have investigated aspects of firm heterogeneity. In an early



study, Schmenner et al. (1987) examine interaction effects between investor preferences and US state
characteristics. Friedman et al. (1996) find significant differences in locational choice between new
ventures and acquisitions by foreign firms in the United States. Head et al. (1995) do not find strong

heterogeneity in Japanese investment location decisions in the US across industries.

At least two other sources of heterogeneity have yet to be explored: differences in locational choices
between small and medium size enterprises (SMEs) and larger firms, and differences in locational
choices between export oriented and local market oriented plants. In this paper we examine the effects
of these two sources of firm and plant heterogeneity in the context of Japanese electronics firms' new
plant establishments in China's regions and provinces in the first half of the 1990s. Small and medium
size enterprises (SMEs) may react more strongly to agglomeration externalities due to the relatively
greater risks associated with foreign investment, relatively greater cost associated with gathering
information on alternative locations and negotiating with local authorities, and relatively greater
benefits from spillovers.” A feature of inward investment in various developing and newly
industrializing countries is that they attract both (import substituting) investments serving the local
market and export oriented investments. Depending on market orientation, plants are likely to
manufacture different varieties of products and to require different (qualities of) inputs. Export
oriented plants are likely to be more responsive to the quality of the international trade infrastructure,
while local market oriented plants are more sensitive to the proximity to concentrations of local

demand.

We use a conditional logit model to analyze the influence of regional characteristics on the
establishment decisions of 229 Japanese plants in the broadly defined electronics industry in 29
Chinese regions and provinces during 1990-1995. The restriction to the electronics industry, although
limiting the scope for generalization of results, has a number of advantages. It allows us to use a
detailed data source on Japanese investments that contains information on the total population of
Japanese plants and a range of characteristics such as export orientation.” This population includes a

relatively large number of investments by SMEs and specialized suppliers to the electronics industry.



It enables us to examine the effects of firm heterogeneity and to accurately measure within-industry
agglomeration effects related to the proximity of relevant suppliers. China is a particularly interesting
country for which to investigate FDI because the inward FDI flows as a percentage of gross domestic
capital formation have been very high, increasing from 3% in 1990 to 26% in 1995 (source:

UNCTAD (1998), Table 11.2).

Our results show robust positive effects of Japanese plant agglomeration in addition to general
electronics industry agglomeration. In addition, we show that keiretsu plant agglomeration effects are
not a feature solely present in the automotive industry in the United States but extend to the
electronics industry and developing countries, once we take into account differences in locational
choice between the leading 'core' firms and the member firms of the group. The results confirm that
the impact of agglomeration effects and a number of other regional characteristics differ depending on
market orientation and firm size. In the next section we develop hypotheses concerning firm
heterogeneity and its impact on locational choice. Section three describes the model and dataset.

Section four presents the results and section five concludes.

2  AGGLOMERATION EFFECTS, FIRM HETEROGENEITY, AND LOCATIONAL

CHOICE

We build on the established literature on location decisions for foreign investment to determine the
regional characteristics that are to affect Japanese firms' locational choices in China. In the last
paragraphs of the section we develop hypotheses concerning the differences in locational choice

depending on firm size and market orientation.



Agglomeration Effects and Regional Characteristics

We follow Head et al. (1999) by including into the empirical model three different measures of
agglomeration in addition to a set of regional characteristics. Industry agglomeration is a count of
establishments in the electronics industry in the region taken from China Industrial Statistics. If our
empirical model duly controls for other regional characteristics affecting investment location choice,
this count measures the effect of positive externalities associated with the proximate location of
similar manufacturing activities. Such externalities may stem from various sources, but in case of
foreign investment in China, the most powerful influence is expected to come from greater
availability and variety in parts and components. Component sourcing is an important consideration
for foreign manufacturing firms in China because Chinese authorities often include minimum local
content requirements in contractual arrangements with foreign investors and since foreign firms are
often required to balance foreign currency transactions, indirectly restricting component and material
import (Head and Ries 1996; Belderbos et al. 2000). Head and Ries (1996) develop a model in which
the presence of foreign firms induces local manufacturers to incur a fixed cost in adapting process and
products to the specific needs of the foreign sector. This increases the variety of intermediates
available and the productivity of foreign manufacturers, setting in motion an agglomeration process.
Similarly, Venables (1996) finds that vertical linkages can induce clustering of suppliers and

assemblers in specific locations.

We also include an additional Japanese agglomeration variable: the count of existing Japanese
electronics establishments in the region. We calculated this count from Asia Shinshutsu Denshi Meika
(published by Denshi Keizai Kenkyujo in Tokyo): an encompassing source of Japanese electronics
manufacturing affiliates in Asia. If this count has a positive impact it implies that agglomeration
benefits are stronger in case the proximate manufacturers are Japanese owned. There are several
reasons to expect such a larger impact. Japanese firms may derive useful information on how to
operate manufacturing plants in a region from the experience of other Japanese firms. Firms will find

it is easy to communicate with fellow nationals and they are likely to have frequent contacts and



opportunities for information exchange in Japan, e.g. through joint membership of industry
associations. Second, Japanese firms share certain operational and management features, such as a
strong reliance on quality control and just in time delivery systems, due to which greater externalities
are created in case of Japanese plant agglomeration. Just in time delivery require close spatial
concentration of manufacturing plants and strict production flow control by suppliers, which is easier
achieved by Japanese suppliers experienced with the system (e.g. Reid 1994). Quality control imposes
equally strong demands on locally established suppliers, which can be satisfied more easily by

Japanese firms with experience in total quality management.

The third agglomeration variables is keiretsu agglomeration. It is defined as the number of existing
establishments in the region owned by the 'core' firm or other member firms of the same vertical
keiretsu. We expect an additional impact of this type of Japanese agglomeration. First, vertical
keiretsu are characterized by intensive inter-firm flows of information and the core firm may give
active assistance to member firms in the process of overseas relocation. Second, suppliers within
vertical keiretsu often manufacture specialized components to the design specification of the core
firm, and such supplier relationships are often replicated abroad. Economies of scale in the production
of the component can be reaped with larger keiretsu activities in the location. The literature to date has
found evidence of keiretsu agglomeration only for the automotive industry (Smith and Florida 1995,
Head et al. 1995, O'Huallachain and Reid 1997). Yet there is ample evidence that keiretsu interaction
in foreign investment is an important feature of the Japanese electronics industry as well. Fujita (1995,
Table 3) reports that relationships in the field of DFI of small and medium-sized transnational
corporations with large firms are much more important in high-technology industries (like the
electronics industry) than in medium-technology industries (like the automotive industry). Belderbos
et al. (2000) find that electronics keiretsu affiliates in Asia have higher than average local
procurement ratios in countries with a stronger presence of Japanese electronics producers, suggesting
that existing keiretsu supplier linkages are replicated abroad. Belderbos and Sleuwaegen (1996) find
that the size of the manufacturing network of 'core' firms abroad increases the probability that member

firms follow the 'core' firm in setting up a manufacturing plant abroad. Pugel and Kimura (1996) find



evidence of such 'follow the leader' investment by Japanese firms in the US for both the electronics
and automotive industries. The observed 'follow the leader' pattern suggests a differential pattern in
the investment and location decision by keiretsu 'core' firms and keiretsu member firms that has not
been explored in location studies. The 'core' firm is most likely to explore alternative locations,
negotiate with local governments and decide on the most profitable site. It can do so in the
expectation that a number of member firms in the supply chain is likely to follow it to the chosen
location. Investment by the 'core' firm makes the location more attractive and the 'core' firm moreover
will be able to exert a degree of influence on the foreign investment decisions of member firms. This
suggests that member firms respond to local agglomerations of keiretsu manufacturing activity but
that this effect is much less strong for the 'core' firms. We test this hypothesis by estimating the effect

of keiretsu agglomeration separately for member firms and for core firms.

We control for other regional characteristics that have been found to affect investment locations in
earlier empirical work. We control for differences in the economic size of the regions by including
GDP of the region. The larger the economic size of a region, the more likely that it will receive
foreign investments (e.g. Wheeler and Mody 1992, Coughlin and Segev 2000, p.13).* Inclusion of
GDP ensures that the coefficients of the agglomeration variables are not biased upwards because the
agglomeration counts are correlated with the region's size. In addition, we include GDP per capita of
the region as a measure of potential demand for foreign investors' products (e.g. Chen and Kwan

2000).

We control for the cost of labor by including the average wage level of industrial workers in the
region, taken from China Statistical Yearbook. In previous empirical studies, mixed results have been
found for wage effects, even when allowing for differences in labor productivity and labor skill. In
case of electronics investments in China, we expect the wage level to discourage investments. Most
electronics assembly operations are labor intensive but not highly skill intensive and a major

motivation to invest in the Chinese electronics industry is to benefit from low cost of relatively



unskilled labor. Other Asian countries such as Singapore are chosen for assembly operations that

necessitate more engineering skills and qualified labor inputs (c.f. Belderbos and Sleuwaegen 1996).

A common finding in empirical studies on foreign investment location is that the cost and quality of
infrastructure influences locational choice. A good transportation infrastructure reduces the costs of
importing components and machinery and exporting or distributing output. A good communication
infrastructure facilitates and reduces the cost of communication between the Chinese manufacturing
operations and headquarters and other affiliates, lowering the cost of effective management control of
affiliates. We include the dummy variable seaport, which takes the value one if a major port city is
located in the region. If this is the case, import and export of materials, components, and final goods, a
major share of which is shipped by sea, is more cost effective. We also include a measure of the
quality of telecommunication infrastructure: the number of long-distance telephone lines per capita.
Greater availability of long distance telecommunication services implies easier use of modern

communication technologies at lower cost (c.f. Head and Ries 1996).

A number of studies have found a preference by foreign investors to locate in the region nearest to
their home country. For instance, Japanese firms in the US show a preference for the Westcoast and
tend to avoid the Southeast (Caves 1996, p.54, Head et al. 1995). Caves (1996, p.58) argues that
location choice is affected by differences in the costs of gathering information on potential sites, and
that this often favors proximate sites (both in terms of geographic and cultural distance). In addition,
the costs of controlling and managing overseas affiliates from headquarters in Japan will be lower for
regions that are closer to the home country, as communication and transport cost as well as travel
costs (for managers and technicians) increase with distance. We include distance from Japan as an
explanatory variable and expect a negative sign. Distance from Japan is measured as the number of

flight hours from Tokyo to the region's main airport.

We also control for financial and other incentives granted to foreign investors in designated economic

zones. Previous studies have found an important impact of early established zones with the broadest



range of incentives: the four Special Economic Zones (SEZs) established in 1980, and the 14 Opening
Coastal Cities (OCCs) designated in 1984 (e.g. Chen and Kwan 2000, Coughlin and Segev 2000).
Instead of using a zone count, we include the variable SEZ & OCC share, which measures the
relative importance of these incentive zones for the regions. SEZ & OCC share is calculated as the
share in the region's GDP (in 1992) accounted for by SEZs and OCCs.” This variable should give a

good indication of whether incentive zones are a major distinctive feature of the region.



Small and Medium Size Firms and Locational Choice

There are a number of theoretical arguments why small and medium sized enterprises (SMEs) are
likely to show locational preferences that differ from those of larger firms. Our data on Japanese
electronics investments in China allow us to investigate these differences since about one third of the
plants are owned by SMEs (parent firms with less than 500 employees). SMEs are facing the same
fixed information cost associated with site selection, but cannot spread these costs over large
operations. It is relative more cost effective for them to distill information from observed locational
choices of other firms rather than investigating a large number of alternative sites. Hence, SMEs are
more likely to follow the investment behavior of previous investors to sites with Japanese
agglomeration. Second, smaller firms' success or failure of relatively risky foreign investment projects
are more likely to affect their overall chances of survival. SMEs are therefore likely to avoid high risk
locational choice strategies.® An incremental approach, choosing sites that are closer to headquarters
or close to similar firms' successful manufacturing plants, is likely to be chosen. Third, SMEs, due to
their size, contribute relatively less to local agglomeration externalities, while they benefit as much as
large firms. Large firms are more likely to take into account that their contribution to externalities can
have a negative effect on their performance by benefiting rival firms. For instance, an in-house
training program increasing specific skill levels of local workers may be less effective if rival firms
can hire away these workers after they completed their training. These negative externalities that
could be associated with locating near agglomerations of investors play a much smaller role for

SMEs.

The hypothesis follows that the locational choice of SMEs is more responsive to Japanese
agglomeration than that of large firms: we include the cross effect of an SME dummy with Japanese
agglomeration and expect a positive sign. The second argument suggests that SMEs will have a
greater preference than larger firms for sites that are closer to headquarters in Japan. In addition, sites
close to headquarters have the advantage of reducing travel costs and travel time for managers and

technicians, costs that weigh more heavily for SMEs with limited management and engineering
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resources. We include the cross effect of the SME dummy and distance from Japan and expect a
negative sign. Finally, we expect small firms to be less likely to benefit from the SEZ- and OCC-
incentives for foreign investors. SMEs will be less able to extract maximum benefits given the costly
and time-consuming negotiations with Chinese authorities. The authorities are more likely to grant
substantial incentives to large firms with greater bargaining power. We incorporate a third cross term

of the SME dummy and SEZs and OCCs share and expect a negative sign.

Market Orientation and Locational Choice

A feature of foreign manufacturing operations in China established since the early 1990s is that there
are important differences in market orientation between plants.” Within the population of Japanese
electronics plants, 25 percent have a 1994-1995 local sales ratio of 10 percent or less, while almost
half of the plants record a local sales ratio of more than 90 percent. Belderbos et al. (2000) find
significant differences in component procurement behavior between Japanese electronics affiliates in
China and ASEAN countries depending on such differences in market orientation. Export intensive
affiliates show lower local content ratios than local market oriented affiliates, which they attribute to
differences in product varieties produced for export and local markets. Sales on the local market are
more likely to involve more mature and low priced products, while specific adaptations are likely to
be made to suit local market demands. This makes procurement of standardized and relatively lower
quality components manufactured by local firms more cost effective. In contrast, export products are
more likely to face stricter quality demands and to involve less mature products. Here higher quality
but costlier components typically manufactured by long standing Japanese suppliers are more likely to
be procured. This procurement of high quality components is particularly important in case these
components involve proprietary technology jointly developed between suppliers and assemblers
within vertical keiretsu (Hackett and Srinivasan 1998). Hence, we expect that in case of local market
orientation, proximity to general industry agglomeration is relatively more important, while in case of
export orientation, proximity to Japanese (or keiretsu) electronics plants is more important. We

include the cross effects of local sales orientation with industry agglomeration, Japanese
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agglomeration, and keiretsu agglomeration and expect a positive sign for the first and negative
signs for the latter two. We also expect different responses to regional characteristics depending on
market orientation. Firms selling output locally benefit more from local concentration of industrial
and consumer demand. We include the cross effect of local sales orientation and GDP per capita
and expect a positive sign. Another, relatively straightforward, difference between export oriented and
local market oriented plants is that the former use the international trade infrastructure more
intensively. Hence we hypothesize that the indicator of infrastructure that is of direct importance to
international trade, the availability of a seaport, is of less relevance to local market oriented plants.

We include the cross effect of local sales orientation and seaport and expect a negative sign.

3 MODEL AND DATA

We use a conditional logit model to analyze the effect of regional characteristics on Japanese firms'
location choice (McFadden 1984). Since the conditional logit model has been widely used in previous
empirical studies of location choice, we do not discuss its properties here in detail. It suffices to
remark that the model can be derived from profit maximizing firm behavior under appropriate
assumptions concerning the stochastic term in the profit function.® The probability that a certain

investor j chooses a region s to start up a plant g depends on four types of characteristics. Type I are

regional characteristics (R, ) that have equal effects across firms and plants. Type II are regional
characteristics ( R S’ ) that have a differential impact depending on keiretsu membership status. Type III
are regional characteristics (R Y,) that differ in their impact depending on the size of the parent firm
(the SME dummy Y)). Type IV are regional characteristics (R,Z ) that have a differential impact

depending on the sales orientation of the plant (local sales ratio Z ). The probability that investor j

chooses a region s to set up plant g is then expressed as:
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exp(z aiRsi + BtRclz + ’J/iRsi Y/‘ + 6iRsiZq)

1 P/ = ’ :
( ) B Zexp(zaiRsi +[))1st1 +yiRsin +5iRsiZq)

where i is a variable index. Since we are interested in the differential impact of regional
characteristics on locational choice, we include an elaborate set of regional and agglomeration
characteristics rather than fixed regional effects.” The assumption of independent errors may be
violated in case neighboring regions are closer substitutes than more distant ones. This potential bias
could be reduced by including adjacent state characteristics (e.g. Head et al. 1995). However,
Coughlin and Segev (2000) test for such spatial dependency in case of inward investment in China
and conclude that this has no significant effect on the estimated coefficients of regional
characteristics. Given these findings and our specific focus on the interaction between regional
characteristics and firm and plant characteristics, we decided against inclusion of adjacent regional

effects.

Our dataset consists of the population of 229 Japanese entries into China's electronics industry
between 1990 and early 1995. The detailed and complete lists of manufacturing affiliates are
compiled and published as A4sia Shinshutsu Denshi Meika (Electronics Firms in Asia) by Denshi
Keizai Kenkyujo in Tokyo. The choiceset includes 29 different regions: all Chinese provinces,
autonomous regions, and centrally administered municipalities with the exception of Tibet, for which
no reliable information is available. The distribution of investments over regions is skewed. Only 13
provinces received investments with the most attractive regions, Guangdong and Shanghai, receiving
slightly less than half of the total. This could indicate that non-investment regions would not be equal
substitutes for regions that did attract investment, violating the Independence of Irrelevant
Alternatives (IIA) property of the conditional logit model. We therefore report the results of a model

in which the zero-choice regions are excluded and report the results of the IIA test.
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A description and summary statistics of the explanatory variables are provided in Table 1. All
regional characteristics, including agglomeration variables, are lagged by one year. The variables that
vary with the size of the region (GDP and agglomeration) are taken in natural logarithms. In case of
agglomeration variables, the logarithm is taken after adding the value 1, which is consistent with the
premise that prospective investors take into account the addition of their own plant to agglomeration
effects in a region. Table 1 shows that 32 percent of the plants were owned by SMEs, while the local

sales ratio of the Japanese plants on average reached 61 percent.

4 EMPIRICAL RESULTS

In this section we discuss the conditional logit estimates for the models with and without
heterogeneity in firms’ responses to regional characteristics. The estimation results are given in Table
2. We consider four different models. The first, basic, model does not allow for firm and plant
heterogeneities apart from keiretsu membership. The second model includes the same explanatory
variables as the basic model but excludes regions that did not attract any investments during the 1990-
1995 period. In the third model we allow for firm heterogeneity with respect to firm size. The fourth

model includes heterogeneity with respect to the local sales ratio of the plants.

In the basic model, overall industry agglomeration and Japanese agglomeration have a significantly
positive effect on plant location choice. The coefficient of 0.909 for industry agglomeration implies
that on average, if a region increases its number of establishments by 10 percent, it has a 8.8 percent
higher probability that an investor chooses to locate in it.'” The coefficient of 0.471 for Japanese
agglomeration implies that the effect of proximate Japanese-owned plants is about 1.5 times as large
as the effect of other plants. The significantly positive coefficient for keiretsu agglomeration in case of
investments by member firms suggests that in case the proximate plants are operated by firms within
the same keiretsu, this impact is almost 2.5 times as large. On the other hand, this additional effect is

absent in case of investments by the leading 'core' firm of the keiretsu, as the coefficient of keiretsu
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agglomeration for 'core' firms is insignificant. These results are consistent with the view that 'core'
firms take a leading independent role in searching for appropriate locations, while member firms are

most likely to follow the 'core' firm's lead.

Among other regional characteristics, regional GDP as a measure of the economic size of the region
has the expected positive effect. The telecommunications infrastructure variable (long-distance
telephone lines per capita) has the wrong sign but is not significantly different from zero. On the other
hand, GDP per capita has a strong positive effect on plant location. The insignificant effect of
telephone lines per capita may be related to the high correlation (0.92) with GDP per capita (see the
appendix).'' GDP per capita may have explanatory power both as a proxy for regional purchasing
power and as a proxy for the level of regional economic development. The latter will be closely
correlated with the quality of various infrastructural facilities. The effect of regional wage levels is
negative and strongly significant, suggesting that Japanese electronics firms are seeking to reduce
labor cost in China. The distance of the region from Japan and the availability of seaports have no
significant impact in the basic model, but investment incentives in Special Economic Zones and Open

Coastal Cities do appear to have a positive and significant impact.

Model 2 tests the robustness of the results of the basic model to the exclusion of regions that did not
attract investments. Apart from somewhat lower coefficients for industry agglomeration and wage
level, the restricted model does not show substantially different results. This is confirmed by the
Hausman test statistic (Hausman and McFadden 1984) on the difference between the estimates for the
full sample and the sample excluding zero investments regions. The statistic has a value of 20.17 (16
degrees of freedom) against a critical value of 26.30 at the 5 percent significance level and suggests

that the basic model does not violate the Independence of Irrelevant Alternatives condition.

The results of Model 3 show that there are systematic differences in locational choices between SMEs
and larger firms. As hypothesized, the additional impact of the Japanese agglomeration variable is

substantially larger (0.510 and significant) for SMEs than for larger investors. In addition, the distance
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from Japan variable is negative and significant for SMEs, but insignificant for other firms, confirming
that SMEs are more likely to choose locations close to their headquarters. The results also suggest that
SME:s are less likely to extract substantial investment incentives from Chinese authorities in SEZs and
OCCs, as the effect of such special incentive zones on locational choice is significantly smaller for
SMEs compared with larger firms (the cross effect of SEZ and OCC share and the SME dummy is -

0.011).

The results of the fourth model allowing for plant heterogeneity with respect to sales orientation
provide partial support for our hypotheses. Although all the cross terms of local sales ratio and the
agglomeration variables have the predicted sign, only the cross term with keiretsu agglomeration for
member firms is significant. The estimated coefficients for keiretsu agglomeration imply only a small
positive effect in case of local market orientation, and a very large agglomeration effect (3.015) in
case keiretsu plants concentrate on exports. This suggests that major agglomeration benefits are
derived in export intensive clusters of keiretsu affiliates, which may be due to the importance of high
quality proprietary components developed within the keiretsu intra-group in case of export to
developed markets. Heterogeneity in terms of market orientation also has major consequences for the
impact of demand factors and trade infrastructure. The positive and significant (at the 10 percent
level) cross effect of GDP per capita and local sales ratio shows that local market oriented plants, as
expected, are more sensitive to concentrations in industrial and consumer demand.'? The positive and
significant effect of seaport combined with the negative and significant effect of the cross term of
seaport and local sales ratio confirms that access to seaports is only a relevant factor in plant location
for export oriented plants. The insignificant effect of seaport in the basic model is the result of

unwarranted aggregation of local market and export oriented plants.

Allowing for the two types of heterogeneity leads to a statistically improved model fit. The likelihood
ratio test for model 3 compared with the basic model is 12.49 (three degrees of freedom) and is
significant at the 1 percent level. Similarly the inclusion of the cross effects with sales orientation

substantially improves the fit of the model. The loglikelihood ratio test statistic comparing model 4
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with a same-sample basic model is 30.33 (six degrees of freedom) and significant at the 1 percent
level. The two types of heterogeneity moreover have largely independent impacts and independently
improve the model of locational choice. This can be seen from the low correlation coefficient (-0.19)
between the SME dummy and the local sales ratio and from a significant likelihood ratio test
comparing a model with all cross-terms included with the sales orientation heterogeneity model (a

test-statistic of 7.69 with 3 degrees of freedom, significant at the 10 percent level).

5 CONCLUDING REMARKS

Conditional logit analysis of the locational choice of Japanese electronics manufacturers in China's
regions and provinces shows a major impact of agglomeration effects, after controlling for regional
characteristics such as economic size, demand potential, wage levels, infrastructure, distance from
Japan and investment incentives. Using detailed data on the population of Japanese electronics
affiliates in 1990-1995, we find that the probability that a firm chooses a region is positively affected
by the presence of existing electronics manufacturing establishments. This positive impact is
substantially larger if existing plants are Japanese owned and even more so if plants are owned by
other firms in the prospective investor's vertical keiretsu. These results confirm that the presence of
ownership- and keiretsu-specific agglomeration benefits is not limited to the case of Japanese
automobile industry investments in the United States (Head et al. 1995) but extend to the electronics
manufacturing industry and investments in a developing country. The positive impact on locational
choice of keiretsu plant agglomerations does not apply to the 'core' firms of the group, consistent with
the view that 'core' firms take the lead in seeking attractive locations while member firms of the group

'follow the leader' (e.g. Smith and Florida 1994, Belderbos and Sleuwaegen 1996).

Our analysis also provides evidence of significant heterogeneities in investors' responses to
agglomeration benefits and regional characteristics. SMEs are attracted more strongly to Japanese

plant agglomerations, are more likely to locate in regions closer to Japan, and are less sensitive to the
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availability of investment incentives compared to larger firms. Small size implies a relatively greater
burden of the costs of travel, transport and information gathering, a relatively greater impact of the
risk of failure of foreign investment projects, relatively greater benefits from agglomeration
externalities, and smaller bargaining power in contractual and subsidy negotiations with local
authorities. A second, largely independent, form of heterogeneity relates to the market orientation of
Japanese plants. Plants that focus on production for export are more likely to be set up in regions with
seaports and less likely to locate near concentrations of regional consumer and industrial demand.
Moreover, keiretsu agglomeration plays a much larger role in case of export oriented plants,
suggesting that these plants produce varieties of electronics products for which high quality and

proprietary components developed and produced within the keiretsu are major inputs.

The results indicate that locational choice models that do not allow for firm and plant heterogeneities
are likely to suffer from aggregation bias. Although our analysis of Japanese electronics
establishments in China does not allow for broad generalizations, there is a priori no reason why the
differences in investment behavior between SMEs and larger firms should not apply to investments in
other industries and countries or foreign investments by firms based in other countries than Japan.
Similarly, differences in locational choices between export oriented and domestic market oriented
plants is likely to be a feature of other large developing countries with specific export oriented growth
policies. On the other hand, the particular strength of agglomeration effects linked to the quality and
variety of local inputs may be specific to assembly industries such as automobile and electronics
manufacturing which require a large variety in component supplies. Further empirical work on
locational choice should also establish whether ownership-specific agglomeration benefits are a
feature reserved for Japanese foreign investment or whether they are relevant for locational choices by

investors based in other countries.
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Table 1: Summary statistics of dependent and independent variables

Name Description Mean Stdev
Choice Binary variabele denoting if region is chosen 0.0345 0.182
Industry agglomeration Logarithm of number of plants in the electronics industry 4.509 1.463
Japanese agglomeration Logarithm of number of Japanese electronics plants 0.735 1.148
Keiretsu agglomeration (member)  Logarithm of number of electronics plants belonging to the 0.0158 0.1438
Keiretsu agglomeration (core firm) Logarithm of number of electronics plants belonging to the 0.0218 0.1688
keiretsu: for the core firm
GDP Logarithm of GDP (100 mln Won) 6.692 0.901
Telephone lines per capita Number of long-distance telephone lines per capita 5.086 5.784
GDP per capita GDP per capita (10000 Won) 0.317 0.224
Wage level Average annual wage of staff and workers (1000 Won) 3.376 1.128
Distance to Japan Distance in flying hours from Japan to region's main airport 4.731 3.104
Seaport Region has seaport (dummy variable) 0.379 0.485
SEZ-OCC share Percentage share of GDP accounted for by cities with 23.562 36.711
Special Economic Zone or Open Coastal City status
SME dummy Parent firm has less than 500 employees (dummy) 0.319 0.466
Local sales ratio Share of plant output sold on the Chinese market 0.610 0.438

Note: Means and standard deviations are calculated over 29 choices (regions) and 229 choosers (investors), except for the
local sales ratio for which data are only available for 193 choosers. Agglomeration counts are increased by one before taking

natural logarithms. All time variant variables are measured in period #-1.
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Table 2: Conditional logit estimates of plant location choice model (1990-1995)

Basic Basic Heterogeneity of firms:
Non-zero Firm size Local sales ratio
Industry agglomeration 0.909° 0.701° 0.931° 0.798°
(0.212) (0.218) (0.214) (0.312)
* local sales ratio 0.153
(0.337)
Japanese agglomeration 0.471°¢ 0.470° 0.321° 0.553°¢
(0.134) (0.135) (0.151) (0.198)
* SME dummy 0.510°
(0.207)
* local sales ratio -0.231
(0.231)
Keiretsu agglomeration (member) 0.827° 0.801° 0.757° 3.015¢
(0.318) (0.315) (0.314) (1.002)
* local sales ratio 2.779°
(1.137)
Keiretsu agglomeration (core firm) -0.047 -0.053 0.019 0.588
(0.283) (0.283) (0.282) (0.881)
* local sales ratio -0.712
(0.954)
GDP 0.696" 0.714¢ 0.700° 0.754°
(0.272) (0.260) (0.274) (0.308)
Telephone lines per capita -0.025 -0.048 -0.026 -0.044
(0.040) (0.039) (0.040) (0.045)
GDP per capita 3.584¢ 3.535°¢ 3.586° 2.813°
(0.962) (0.953) (0.956) (1.207)
* Jocal sales ratio 1.297°
(0.731)
Wage level -0.958° -0.694° -0.961° -0.920°
(0.194) (0.204) (0.196) (0.214)
Distance from Japan -0.035 0.039 0.078 -0.295
(0.259) (0.249) (0.255) (0.289)
* SME dummy -0.595°
(0.283)
Seaport 0.044 -0.238 0.020 1.976"
(0.408) (0.383) (0.404) (1.036)
* local sales ratio -2.998¢
(1.063)
SEZ-OCC share 0.015° 0.011° 0.018° 0.015°
(0.005) (0.005) (0.006) (0.006)
* SME dummy -0.011°
(0.007)
pseudo-R? 0.390 0.213 0.399 0.417
LogLiklihood -470.085 -462.295 -463.840 -378.820
number of choices 29 13 29 29
number of choosers 229 229 229 193
LR-TT* determinants 602.05¢ 250.16° 614.54° 542.14°
LR-IT? heterogeneities 12.49° 30.33¢

Note: The superscripts a, b and ¢ indicate significance at the 10%-, 5% and 1%-significance level, respectively. The
pseudo-R? is computed as I-L1/L0, where L0 is the constant-only log-likelihood and L/ is the full model log-likelihood.
The Hausman-test statistic on IIA concerning the non-zero choice regions is 20.17. The log-likelihood when incorporating
both heterogeneity in size and local sales ratio is —374.977.
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Appendix

Table Al: Correlation matrix of independent variables in basic model

Variable I. 2. 3. 4. 5. 6. 7. 8. 9.
10. 11.
1. Industry agglomeration 100
2. Japanese agglomeration 65 100

3. Keiretsu agglomer. (member) 13 21 100

4. Keiretsu agglomer. (core firm) 15 26 -1 100

5. GDP 82 47 10 12 100

6. Telephone lines per capita 41 73 21 25 29 100

7. GDP per capita 43 76 18 22 35 92 100

8. Wage level 27 60 18 22 34 77 77 100

9. Distance to Japan -64 -34 -6 -7 -60 24 24 -4 100

10. Seaport 50 56 7 9 38 32 43 29 -35
100

11. SEZ-OCC share 37 74 16 20 15 70 70 44 -30
63100

ENDNOTES

' See Coughlin et al. 1991, Friedman et al. 1996, Head et al. 1995, 1999, O'Huallachain and Reid
1997, Schmenner et al. 1987, Smith and Florida 1994, Hines 1996, and Woodward 1992 for
investments in the US, Mayer and Muchielli 1998, Yamawaki 1992, Devereux and Griffith 1999 for
investments in Europe, and Coughlin and Segev 2000, Cheng and Kwan 2000, Head and Ries 1996,
and Wei et al. 1999 for investments in China. Wheeler and Mody (1992) study foreign investment
location decisions for a variety of countries.

? For an overview of the role and pattern of foreign direct investment by SMEs in Asian economies,
see UNCTAD (1998).

? Using Chinese data sources, Head and Ries (1996) had to resort to partial listings of equity joint
ventures for both the dependent variable and for the investment agglomeration count. Smaller equity
joint ventures and wholly owned firms could not be considered. Cheng and Kwan (2000), Coughlin
and Segev (2000) and Wei et al. (1999) do not use plant establishment data but aggregated data on

foreign direct investment inflows.



* This is a variant of the 'dartboard' theory, which suggests including total land area as a measure of
the number of potential sites (Coughlin et al. 1991). Land area is not likely to have a major impact on
investments in China given the large differences in economic development and land habitation
between regions. By including GDP we weigh potential site areca with the level of economic
development (GDP intensity) of the region.

> We include Beijing as an incentive zone, because the capital of China can offer a range of incentives
(Head and Ries 1996). SEZs and OCCs are an only marginally important feature of Guanxi province
(OCC Beihai represents 5.6 percent of GDP) and most important (100 percent) in the centrally
administered municipalities with OCC status: Shanghai and Tianjin.

% Ghosal and Loungani (2000) find evidence that the negative impact of uncertainty on investment is
substantially greater in industries dominated by small firms compared with industries dominated by
larger firms.

7" In the 1980s, low levels of local demand and restrictive legislation prevented most foreign affiliates
from selling on the local market (see e.g. Head and Ries 1996).

¥ See e.g. Head and Ries (1996) and Head et al. (1999).

? Estimation of fixed effects is impossible with the inclusion of time-invariant characteristics such as
seaport and SEZ-OCC share and does not allow inclusion of regions that did not attract investment.

' The average elasticity of the probability of locational choice with respect to the agglomeration
counts can be calculated as (S-1)/S times the coefficient, where S is the total number of choices (29).
C.f. Head et al. (1995, p. 237).

" Telephone lines per capita does have a significantly positive effect once we omit GDP per capita
from the model.

2 To the extent that 100 percent export oriented firms can be assumed not to be influenced by local
market potential, the coefficient of the GDP per capita coefficient can also be interpreted as a quality
of economic infrastructure effect, and the coefficient of the cross term with the local sales ratio as the

pure demand effect.
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