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Introduction 

East Asia1 stands out as the only region in the world with a consistently high 
trade surplus and strong growth. Government policies in the region are sur
prisingly diverse, ranging from laisser-faire in Hong Kong to managed capi
talism in the Republic of Korea. Economic integration and the rapid diffu
sion of technology have proceeded in the absence of intergovernmental 
institutional arrangements, although efforts to change this are now under ac
tive consideration. For the present, however, regional development is being 
driven by foreign direct investment (FDI) and the rapid diffusion of technol
ogy through cross-border, inter-firm networks that generate trade and 
growth. 

Aggregate data on trade and FDI give a very incomplete picture of the 
region's evolution, in part because they obscure the qualitative relationships 
between firms and local economies that give East Asia its distinctive indus
trial dynamism. Indeed, aggregate data cannot shed light on the forces that 
are driving integration, namely FDI and the strategic decisions of the re
gion's major transnational corporations (TNCs). An analysis of aggregate 
data must therefore be supplemented by an analysis of FDI and technology 
strategies of the major TNCs in the region. As a first step following this ap
proach, a survey of corporate strategies of Japanese TNCs in the electronics 
industry was undertaken in January 1994. The results, combined with pub
lished corporate data, are presented in this article. (Similar surveys of United 
States and European electronics TNCs will also be undertaken in the future 
to assess the similarities and differences among TNC strategies from differ
ent home countries.) Getting "inside the black box" of corporate decision
making should enhance the understanding of the role of FDI and 
technology-the twin drivers of integration-for both regional and host 
country development patterns. 

The article first identifies the strategies of Japanese electronics TNCs 
and discusses the relative importance of locational and firm-specific factors 
in affecting the choice of specific investment strategies. It then addresses 
how Japanese FDI and corporate strategies have evolved over time by exam
ining longitudinally the industrial and locational distribution of Japanese 
FDI, and by identifying the types of networks of value-adding activities that 

1 East Asia is defined to include Japan, the four first-tier newly industrializing economies 
(NIEs) (Hong Kong, Republic of Korea, Singapore and Taiwan Province of China), four mem
bers of the Association of South-East Asian Nations (ASEAN) (Indonesia, Malaysia, the Phil
ippines and Thailand), China and Viet Nam. 



Japanese TNCs have developed in the region. Of particular interest here is to 
examine whether Japanese TNCs have expanded and upgraded their techno
logical sourcing in the region. The following section deals with ''the state of 
mind" and "future intentions" of Japanese electronics TNCs in terms of 
their strategic orientations, regional linkages and the way in which they 
organize their regional operations. This is followed by a discussion of policy 
implications. 

Data and data sources 

Investment data are compiled from the Electronics Industry Associa
tion of Japan (EIAJ), published in the Handbook on Overseas Operations 
(1993) and the Nihon Kezai Handbook (1991). This investment database 
contains detailed information on the date of the establishment, location, capi
tal invested, ownership share, employment and product descriptions of firms 
at the three-digit International Standard Industrial Classification (ISIC) level. 
The database covers all investments of a sample of the 14 largest .Japanese 
electronics TNCs in East Asia from 1958 to 1993. The combined output of 
the 13 largest Japanese electronics TNCs in the sample in J 992 accounted 
for 72 per cent of the total output of the Japanese electrical machinery indus
try (ISIC 383). Although a complete census of all the Japanese electronics 
firms is not available, the database portrays well Japanese FDI in the region.2 

Data on the strategies of TNCs were obtained directly from these firms 
through a customized questionnaire with common questions on firm-specific 
data. The questionnaire consisted of four parts: 

• the strategic intention of TNCs in each of their investments; 

• various "driving forces" that led to the choice of a specific investment 
strategy in the past; 

• the current and future strategic orientation of the TNCs; and 

• changes occurring in the nature of the linkages that TNCs have devel
oped, and the way they organize their operations in the region. 

2 In 1990, the five largest firms in the sample had a market share of 63 per cent in total 
shipments of colour television sets, 76 per cent of VCRs, and 88 per cent of camcorders. Five 
firms accounted for 60 per cent of shipments of mainframe computers, while three firms com
manded 77 per cent of personal computer shipments. In Lhe semiconductor industry, five of the 
firms in the sample held a dominant position, with a share of 74 per cent of total shipments in 
Japan in 1990. These estimates were calculated from Hsu ( l 994). 



The above data sets were augmented with data on wages and labour 
productivity of the electrical machinery industry (!SIC 383) from the United 
Nations Development Programme industrial statistics database and with 
qualitative information obtained from interviews with 14 parent firms in Ja
pan and 8 Japanese affiliates in Indonesia and Malaysia. 

Several precautions are in order in interpreting these data. The invest
ment database covers only data of each investment at its original date of es
tablishment, except employment data that were available only for the year 
1992. No new data on subsequent changes, if any, were available regarding 
changes in capital or types of products being produced. There are also a 
number of limitations as regards the coverage of the sample. Out of the 14 
firms in the sample, 8 responded, yielding a response rate of 57 per cent. 
However, the combined investment of these 8 responding firms represented 
about 51 per cent of the total employment of the full sample of 14 firms. 
Since the questionnaire was retrospective in nature, there was a limit as to 
what could be assessed about the behaviour of these firms decades ago. Fi
nally, in an attempt to identify the various factors that drove certain TNC 
strategies in the past, data were obtained at the firm level, but not for every 
investment that each TNC had undertaken in the past. Some valuable infor
mation on the relative importance of each driving force across individual es
tablishments over time was therefore lost. 

Static analysis of the strategies of Japanese TNCs 

The gist of the static analysis rests on a general approach of TNC plant 
location (Dunning, 1980; McFetridge, 1989; Eaton, Lipsey and Safarian, 
1994) and business strategy (Kogut, 1988). From the supply side, changes in 
relative factor prices can affect the choice of location. So can changes in the 
home country's production costs which are not fully compensated for by 
changes in exchange rates. Technological changes in production and distri
bution can also influence location decisions. From the demand side, it has 
been documented that market size, growth and composition of demand affect 
FDI decisions (Dunning, 1993, chapter 3, pp. 58-59). In addition to loca
tional factors, FDI is also driven by firm-specific factors (i.e., ''ownership
specific advantage" in John H. Dunning's terms), including the possession 
of proprietary assets, innovatory capacity, distribution and marketing sys
tems and organization of work. Faced by common locational factors, there is 
still ample room for discretionary decisions by TNCs in terms of the timing, 
ownership control, size and capital intensity of their overseas operations. 



Three types of firm-specific strategies are examined here: export
market-as opposed to domestic-market-penetration;3 low-cost suppliers; 
and product and technology upgrading. The first strategy refers to the geo
graphic orientation of the investment, which basically resembles Dunning's 
(1993, p. 58) market-seeking motive for FDI. The second strategy, low-cost 
suppliers, resembles efficiency-seeking FDI, while the third one refers to 
strategic asset seeking in Dunning's nomenclature (1993, pp. 59-61). The 
last category includes a shift from low-end to high-end products, quality and 
price, and the increasing sophistication of production process technology. 
However, the purpose of this article is to examine the relative importance of 
both firm-specific and locational factors in affecting each category of invest
ment strategy pursued by the firms in the sample, and not to test the theories 
of FDI. 

The model 

For our present analysis, the working model is: 

P (type of investment strategies) = f (employment, investment intensity, age, per
centage of ownership, exchange rates (yen per dollar), changes in exchange rates, 
labour costs in Japan and their changes, relative labour cost in the host country, 
and their changes). 

The dependent variable is the probability that a certain type of FDI 
strategy was pursued by the Japanese 1NCs in the sample. Essentially, the 
dependent variable reflects a binary choice faced by the 1NCs in the sample 
with the code '' l'' if a certain strategy was chosen by a firm and ''O'' other
wise. Each strategy is treated as a separate decision heuristically faced by 
these 1NCs. 

3 As it appears, export- and domestic-market orientation strategies are almost mutually 
exclusive. Out of 77 observations from our responding firms, 3 establishments (less than 5 per 
cent) had both export- and domestic-market orientation, and 10 observations had no identified 
strategies, yielding a total of 64 observations. As such, we will treat in our analysis the two 
strategies as a single choice of strategies faced by the firms-either to allow for export-market 
penetration or to allow for domestic-market penetration. In this case, the independent variable 
becomes the probability that a firm undertook an investment for export-market penetration, as 
opposed to domestic-market penetration. 



Table 1. Expected signs of independent variables 
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Table 1 summarizes the expected sign of the independent variables for 

each type of FDI strategy. The first independent variable, employment, re

flects the size as well as the labour intensity of the investment. It is expected 

that this variable is positively correlated with both export penetration and 

low-cost supplier strategies, and negatively correlated with the upgrading of 

products and technology. Employment and total investment were alternated 

as proxies for size in the analysis. The original database contains only the 

value of paid-in capital (basically equivalent to the stockholders' equity in a 

corporation) transferred by parent firms to each affiliate. To convert this paid

in capital to total investment figures, other capital secured from financial 



markets (i.e., debt), was taken into account as well as the debt policy used by 
each firm. From the Nikkei Corporate Financial database, the debt-equity 
structure of the firms in the sample was obtained for the period 1989-1994 
and was used to estimate the total investment of each establishment.4 Data on 
paid-in capital available in various national currencies were converted into 
constant 1990 dollars. Then, using the average debt-equity structure of each 
firm, the total investment of each establishment was estimated. A drawback 
of the procedure was that it often required a strong assumption about the ap
propriateness of the prevailing foreign exchange rate (especially in the case 
of China). 

Capital intensity, measured as the average dollar investment per em
ployee, relates to the technological content of the investment. It was ex
pected that this variable would correlate positively with (particularly) the up
grading of products and technology. Age was measured as the longevity of a 
particular investment as of 1994. That variable captures a firm-specific dis
cretionary decision in terms of the timing of the investment. Many analysts 
have indicated that while Japanese FDI in East Asia prior to 1970 was 
mainly intended for host countries' domestic markets to take advantages of 
the prevailing import substitution regimes in the region, investments in the 
l 980s were aimed at substituting exports from Japan and, during the 1990s, 
FDI has catered to domestic consumption in Japan (Yoshitomi, 1994 ). Under 
the pressures of new competition and changes in international conditions, 
Japanese TNCs are also forced to expand their technology sourcing; it would 
therefore be expected that age correlates negatively with exports and strat
egies to upgrade products and technology. 

Percentage of ownership indicates the control of an investment. In gen
eral, this measure also indicates the extent of FDI liberalization in a particu
lar country. For export markets, there is no reason for TNCs to share the con
trol of their investments with local firms; therefore, we would expect this 
variable to correlate positively with an export penetration strategy. Similarly, 
the upgrading of products and technology might involve the deployment of 
proprietary technology of the firm and, therefore, it is expected that owner
ship control would also correlate positively with such a strategy. 

4 There arc two underlying assumptions in this procedure: first, that the debt-equity struc
ture of the investment establishments in various countries is the same as the debt-equity struc
ture of the parent firm; secondly, that such a debt structure does not change over time. Our 
analysis shows that the capital structure of each firm was stable during 1989-1994, with a 
standard deviation of only about 5 per cent. This procedure and its underlying assumptions was 
corroborated by two Japanese affiliates and with a senior official at the Industrial Bank of 
Japan. 



The last six independent variables-foreign exchange rates, labour 
costs in Japan, relative labour costs in host countries, and changes in each of 
these variables-aim at capturing locational factors. All of these variables 
were calculated as three-year averages prior to the year of a particular estab
lishment. Labour-cost data were the average annual wage per employee in 
the electrical machinery industry (ISIC 383). Relative domestic labour costs 
were adjusted to labour productivity differentials using Japanese labour pro
ductivity as a base. Similarly, changes in labour costs were also calculated 
after adjustments to changes in labour productivity.5 In the case of the rela
tive labour costs in host countries, it would be expected that this variable 
would correlate negatively with both export penetration and low-cost strat
egies. Since this variable also reflected the relative skill levels of a country, 
we would expect that it would correlate positively with the product and tech
nology upgrading of the investment. 

The results 

To test the above model, we employed a logistic regression analysis, 
using the maximum likelihood method of estimation, as reported in tables 2 
through 4. 

Export versus domestic-market orientation 

From table 2 it, appears that the significant independent variables that 
differentiate an export-market penetration strategy from a domestic-market 
orientation strategy are ownership control (positive, as expected); changes in 
Japanese labour costs (positive, as expected); and changes in exchange rates 
(negative, contrary to expectations). The significance of ownership control 
also indicates the limitations of host countries' policies in imposing owner
ship restrictions on export-oriented FDI. It is of interest to note that replacing 
the employment variable with total investment (table 1, second column) does 
not alter the overall results; in either case, the three variables are significant 
in affecting the market orientation of the investment. 

5 The relative wage of a host country was measured as the annual wage/output per worker 
of the host country's ISIC 383 divided by the wage/labour productivity of the same industry in 
Japan. Similarly, changes in labour costs were calculated as the changes of wage per worker 
productivity. All measures were calculated as three-year simple moving averages. 



Table 2. Logistic regression results 
(Dependent variable: export-market penetration strategy) 

Independent variables 

Constant 

• 8mpfoyU1ent 

Ini~stment 
;' ,;'_< '. ',' ,,,, 

• .Capttal intensicy 

,' :_ :,_,:,,\,:, ,', ',' ' , ,, \" ,,, 

. eh~i~s in foreign exc:hm:ige ··• 
'',P'))n < ' >"'<,<, 

. bl:ro.ur ex>sts in Japan ·· • ··· 
,, ,. ", 

. . 
· Chattgelnlabour ce>stsinl~piffi • .. 

Coefficienta Coefficiene 

. ... •... c.6 61 ... .· . .. . . .~fo68 
(l94l ·· •.•..... C4,92) 
4.55&05 ..... . 
(0.$()&03) 

" , '" ' , ,, 
:' \ ,i' ,' , ', ', ': , < ' 

"', ,,, , ,_, 

······••· .. ·•••1J68;0() · .... 
· •.• (4,21:&06). 

0:138 
..••. (Q.139} 

· c.8,36 E~07 . 
.. .(358. E~06J 

··· 1.'78E~06 . 
(4:76E.:06) 
0.139 · 
(O.IM) 

•• 0.031** 
(00f3} 

•... ··.··•·•·44.;3$. 

. •.. . 0.031** ......... 0:013 
.( ... ) 

(65~.S?) 
·•~0·1•07*: ....•. .. co:06,r ·. 

. .. 2.05 ~84 • 
. . (6:3,. ~02) 
· ··•·0;313**. ·. 

. .. 55:65. 
·.(633~17)· 
..c.0i108* 

•. (0~063). .• 
·· ··• 2:0'.JE--04 ·· 

..• ·· (6;32 E~02) 
o,3l** 

·.(0't32) 
.· g~I~,ze. wages in hostcouutey ·· • .. • •. -o:~ i > 

···. ·. ·. ····· ·•··· .. · · .··• U,328L 

.. ((lrt~2) 
.:o.~19. 
(1.318) . 

. ~gefn relative wages in host country •· •• • 5:,55 :E,02 · 
··•· ··· • (Si:i,? ~~02) 

... ·· :..3:z·307 tc,gutell'hood 
Number.of cases 

. .To.ta} uurµller Of observations .. .. ·•.·· .\( .. :~:·•··•··· 
Source: Author's estimates based on survey results. 
• Numbers in parentheses show standard errors. 

* Significant at p < .I 0. 
** Significant at p < .05. 

· .. 5 62E~o2 ·. 
($.49E-02) 

· ,-32/282 
···.39.· 
.•·t,4: .. 

The results of the questionnaire survey show that the most frequently 
cited reasons for pursuing an export penetration strategy are major changes 
in exchange rates (mentioned by 75 per cent of the responding firms); access 
to major export markets through the Generalized System of Preferences 
(GSP) (mentioned by 50 per cent of these firms); pressures from existing 
competitors (mentioned by 50 per cent of these firms); changes in host 
country relative labour costs (mentioned by 38 per cent of these firms); and 



Table 3. Logistic regression results 
(Dependent variable: upgrading of products and technology) 
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improvements of local supplier firms (mentioned by 38 per cent of these 
firms). The survey also revealed that domestic~market oriented FDI, as op
posed to export-market penetrating investment, was motivated primarily by 
growing domestic markets (cited by 75 per cent of the respondents) and the 
maturity of the industry (cited by 38 per cent of the respondents). The impor
tance of these factors is self-evident. Yet, the econometric analysis allows 
only a partial corroboration due to the limitations of the database. 



Table 4. Logistic regression results 

(Dependent variable: low-cost supplier strategy) 
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Product and technology upgrading 

Table 3 shows the results for the strategy of technology upgrading. 
There are three firm-specific variables that are significant in affecting the 
choice of such a strategy: size (in employment or total investment, positive); 
capital intensity (negative, contrary to expectation); and age (positive, con
trary to expectation). Two locational factors are also significant, namely, la
bour costs in Japan (positive, as expected) and relative labour costs in the 
host country (positive, also as expected). The results indicate that product 
and technology upgrading are manifest in large investments and utilize less 
capital-intensive technology. While labour costs in Japan have pushed Japa
nese 1NCs to invest abroad with more advanced product and process tech
nologies, such technological upgrading takes place particularly in host coun
tries where skilled labour is available, as indicated by their higher level of 
wages. Interestingly, this shifting strategy was evident in the older invest
ments, rather than in the more recent ones. 

The survey results strengthen the above statistical findings. The three 
most cited driving forces for this particular strategy are improvements of local 
technological capabilities (cited by 50 per cent of respondents); the na
ture/maturity of the industry (cited by 38 per cent of respondents); and 
changes in specific technology (cited by 38 per cent of respondents). Presum
ably, the firms in the sample are well aware of the need to upgrade their in
vestments in East Asia from low-end products to increasingly high-end prod
ucts. If Japanese 1NCs had followed such a strategy, however, the results 
suggest that they did so selectively, focusing on mature technologies with 
capital intensity. Understandably, that strategy would be more likely to take 
place in host countries where local technological capabilities and human capi
tal are more developed, as indicated by a higher average wage of local labour. 

Low-cost supplier strategy 

There are three variables that are significant in discriminating between 
low-cost strategies from non-low-cost strategies (table 4), namely, employ
ment (positive, as expected); percentage ownership (positive); and changes 
in labour costs in Japan (negative, contrary to expectation). These results 
confirm that Japanese FOi in East Asia took place in order to take advantage 
of the relatively abundant and cheap labour in the region. The positive corre
lation between ownership control and low-cost strategy seems to underline 
the notion that production efficien~y can be achieved not only through the 



scale of the investment and lower labour costs-hence the significance of the 
employment variable-but also through the use of specific organizing princi
ples (e.g., lean production, subcontracting networks) which can be deployed 
best if 1NCs have a strong ownership control over the investment. 6 

The survey results show that the most quoted factors for the low-cost 
strategy are pressures from new entrants/Asian NIEs (quoted by 50 per cent 
of the respondents); the nature of the buyer-supplier relationship (quoted by 
50 per cent of the respondents); improvements of local suppliers (quoted by 
38 per cent of the respondents); and changes in host country relative labour 
costs (quoted by 38 per cent of the respondents). Reinforcing the previous 
discussion, it can be argued that, as a low-cost strategy is contingent upon 
the nature of buyer-supplier relationships and the improvement of local sup
pliers, such a strategy appears to be more effectively carried out when the 
management has a greater control of the operation. This signifies further the 
importance of ownership control for the implementation of specific 
organizing principles within the affiliate. 

The analysis provides some, albeit limited, support to the critical im
portance of the interplay among locational factors (i.e., exchange rates, rela
tive labour costs) and firm-specific factors (i.e., plant size, ownership, invest
ment intensity, timing/age) in affecting the choice of investment strategies by 
Japanese 1NCs in East Asia. Strong support was not found for the argument 
that Japanese 1NCs have broadened their technology sourcing and deepened 
their technological investment in East Asia. The technological upgrading 
strategy accounted for only about 14 per cent of the total number of FDI es
tablishments in East Asia and for about 14 per cent of the total amount in
vested. In terms of employment, however, the technological shifting strategy 
represents about 24 per cent of the total employment, indicating that this 
strategy takes place in a low capital-intensity environment. The above analy
sis is static in nature, and does not capture the qualitative changes that have 

6 The case study of the Indonesian electronics affiliates partly supports this notion. The 
Indonesian electronics industry is characterized by its dual structure, one for exports and the 
other for catering to the domestic market. Export-oriented firms are largely controlled by 
foreign-based TNCs (about 90-100 per cent foreign ownership) and are highly efficient, em
ploying advanced production techniques and equipment, producing quality products and strin
gent in terms of the use of local suppliers and subcontractors. The domestic-oriented firms, on 
the other hand, operate under protection from import competition, are much less efficient, use 
rather obsolete technology, are more lenient in their local sourcing and produce lower quality 
products. Of course, such efficiency differentials should be attributed not only to the govern
ance structures of the investments, but also, especially, to their different regulatory and incen
tives regimes. 



during 1986-1989, but it has levelled off since then, reflecting the apprecia
tion of the yen after the Plaza Accord. If Japanese lNCs have indeed deep
ened their technological investment in the electronics industry in the region, 
it would be expected that there would be a shift from mainly consumer elec
tronics towards the other three industries. Apparently, this deepening took 
place by building a production platform of consumer electronics, supported 
by a vast production network of parts and components, but with only a lim
ited network of semiconductors production. 

The disaggregation of FDI data into subregional groupings reveals an 
interesting pattern. As no Japanese electronics lNCs invested in Viet Nam 
during the period of observation (1958-1993),8 we included only three sub~ 
regions in our analysis: the Asian NIEs, ASEAN-4 and China. Japanese FDI 
in the ASEAN-4 has grown very rapidly, and in 1986 it surpassed FDI in the 
NIEs in employment terms.9 By 1993, Japanese FDI in the ASEAN-4 was 
two times higher than that in the NIEs in terms of employment, but it was 
about equal in terms of value, showing that FDI in the NIEs is more capital 
intensive than in the ASEAN•4. 

Japanese FDI in China has grown significantly especially since 1988. 
Although in 1993 the cumulative investment in China was only 15 per cent 
of the total FDI investment in the ASEAN·4 in terms of employment, it rep· 
resented 23 per cent of total FDI in terms of value in the ASEAN·4. Again, 
this suggests that among the three subregions the capital intensity of the 
Japanese FDI has been consistently the lowest in the ASEAN-4. The follow
ing section explores this issue more fully. 

Patterns of capital intensity 

Figure 1 shows the cumulative as well as the three-year moving aver
age capital intensity of Japanese FDI.10 Interestingly, capital intensity shows 

8 The first known Japanese electronics investment in Viet Nam was Sony's $7 million 
joint venture in Ho Chi Minh City, involving about 300 employees to assemble colour televi
sions and audio systems. The joint venture got its investment licence in October 1994, and it is 
expected to start production in 1995. 

9 It should be noted, however, that Japanese FDI in ASEAN-4 was concentrated mainly in 
Malaysia and Thailand. In 1993, both Indonesia and the Philippines combined represented only 
about 15 per cent of the employment of Japanese FDI in ASEAN-4. 

10 The cumulative capital intensity, calculated as cumulative capital invested (from 1958 
to a particular year) divided by cumulative employment, indicates the average capital intensity 
of all FDI up to that year. The three-year moving average is calculated as the average capital 
invested in the last three years divided by the average employment in the same period. The 
three-year moving average figure, therefore, reflects more accurately the current trend 
(smoothed) in a particular year than the cumulative figure. 



Figure 1. Capital intensity of Japanese electronics TNCs 
in East Asiaa 
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• Capital intensity per employee calculated at constant 1990 dollars. 

a continuous decline as indicated by the cumulative figures. The three-year 
moving average FDI figures show, however, that this trend has been reversed 
in the past three years. The FDI average capital intensity almost doubled 
from about $55,000 per employee in 1990/1991 to about $109,000 per em
ployee in 1993.11 

Declining capital intensity was manifest particularly in consumer and 
industrial electronics, although both industries have indicated a reversed 
trend in the last few years (figure 2), albeit at a slower rate compared to the 
other industries. This reflects the orientation of the Japanese electronics 
TNCs in these two industries to relocate mainly their labour-intensive opera-

11 By the end of 1993, the average capital intensity of all Japanese FDI was about $62,800 
(at constant 1990 dollars) per employee. From the Nikkei financial database, in the last five 
years, on average, the firms in the sample spent 44 per cent of their total FDI on physical capi
tal goods. Using this estimate, it can be infoued that out of $62,800 invested per employee in 
1993, about 44 per cent or $27,800 per employee, were physical capital expenditures. Bjorn 
Wellenius (1993) reported that in case of the United States electronics firms, the equivalent 
capital expenditure was about $30,000 per employee. 



Figure 2. Sectoral capital intensity of Japanese electronics 
TNCs in East Asiaa 
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tions in East Asia. Figure 2 also shows that the increasing capital intensity in 
the last three years has been driven primarily by the parts and components in
dustry and, to a lesser degree, semiconductors. The capital invested per em
ployee for parts and components production increased substantially, from 
about $62,000 in 1986, jumping to $123,000 in 1992, and to $184,000 in 1993 
(in constant 1990 prices). Such an increase in capital intensity coincides with 
two changes: the export reorientation of Japanese FDI, from European and 
North American markets to, increasingly, Japanese markets, and the increas
ing sophistication of products produced by Japanese affiliates in East Asia in 
the 1990s (Yoshitomi, 1994 ). 

The three-year average capital intensity of the semiconductors industry 
also increased until 1990, and has dropped again since then. It has been docu
mented that the capital intensity of the production of semiconductors tends to 
increase from time to time, reflecting the rapid proliferation of new product 
and process technologies employing micro-electronics-based automation. It 
has been estimated, for example, that the minimum investment requirements 



Figure 3. Capital intensity by area of Japanese electronics 
TNCs in East Asiaa 
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for the production of the most advanced semiconductors12 has increased dra
matically from $5 million in 1976 to $60 million in 1982 and to $100 million 
in 1986 (Chen, 1990). The increase of capital intensity of Japanese FDI, 
therefore, partly reflects this overall trend. The drop in capital intensity of 
new FDI in the semiconductors industry in the last three years may indicate a 
renewed emphasis on the labour-intensive, assembly operations of semicon
ductors' production (i.e., "packaging") and on semiconductors products that 
are less advanced technologically. These observations can plausibly be inter
preted as reflecting the reluctance of Japanese electronics 1NCs to relocate 
some of their technologically advanced semiconductors production to East 
Asia, at least until 1993. 

Figure 3 indicates that, prior to 1983, Japanese FDI in both Asian NIEs 
and ASEAN-4 experienced a decline in capital intensity, but that has been 

12 There is, however, a reversed trend for the production of mature, standard and less so
phisticated semiconductors, such as discrete devices. Their capital requirements tend to decrease 
from time to time. 



Figure 4. Average plant size (3-year moving average)" 
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reversed since then. Japanese FDI in China started only in 1981, but with a 
remarkably higher capital intensity than FDI in ASEAN-4 and similar to the 
capital intensity of FDI in the Asian NIEs. The cumulative capital intensity of 
FDI in China showed a continuous increase; since 1987, the capital intensity 
of FDI in China has surpassed the cumulative capital intensity of ASEAN-4 
and is rapidly approaching the level of the cumulative capital intensity in the 
Asian NIEs. In fact, as figure 6 shows, the capital intensity of the latest Japa
nese FDI in China surpassed the capital intensity of the Japanese FDI in NIEs. 
If indeed Japanese TNCs are to deepen their technological FDI in East Asia, 
such investment is more likely to take place in China. 

Average plant size 

Like capital intensity, the average plant size of Japanese electronics 
TNCs is also declining in terms of both employment and dollar investment 
per plant (figure 4). In 1972, the average plant size of Japanese affiliates, was 
$133 million (constant 1990 prices), or 1,811 workers per plant. The corn-



parative figures were $79 million, or 1,190 workers in 1982; and $37 million, 
or 434 workers in 1992 (constant 1990 prices). 

Case studies of affiliates in host countries indicate that output per plant 
has been increasing from time to time. Yet, such an increase in productivity 
has been achieved through a decline in both capital intensity (figure 1) and av
erage plant size (figure 4). There are two possible elements at work here. The 
first is that the process technology for producing electronics products has been 
largely standardized and, with the increasing demand, the price of certain 
capital goods has been declining. This is particularly true for capital goods 
which embody standard microelectronics extensively. Secondly, Japanese 
electronics 1NCs have been able to perfect their "organizing principles" 
which enable them to combine fewer inputs and yield greater outputs. A popu
lar example would be the deployment of ''just-in-time'' technology and tight 
subcontracting schemes which have allowed Japanese 1NCs to reduce capital 
requirements (both capital goods and working capital) significantly. This in
sight lends support to the viewpoint that Japanese electronics 1NCs have been 
perfecting their ingenuity in the process of manufacturing technology. 

Ownership structure 

Figure 5 shows that Japanese ownership of FDI in East Asia has been 
increasing. Ownership increased steadily from 42 per cent in 1958 to 66 per 
cent in 1970, and steadied at about 76 per cent in the mid-1980s and early 
1990s. 

If we use foreign ownership as a proxy for the degree of FDI liberaliza
tion in a country, then the data suggest that Governments in the region have 
been more open and receptive towards FDI. Among the three subregions, the 
ASEAN-4 countries have become the most liberal in allowing foreign owner
ship, followed by the Asian NIEs and China. Japanese ownership in the 
ASEAN-4 increased steadily, surpassed that in the Asian NIEs in I 980, and 
reached 82 per cent in 1993. The figures for the Asian NIEs have been un
changed since 1980 at about 75 per cent, and for China, they have fluctuated 
rather erratically, reaching about 55 per cent in 1993. Apparently, despite the 
attractiveness of China as a location for FDI by being both a growing market 
and an export platform, Japanese 1NCs faced a daunting task in dealing with 
the complexity and the lack of transparency of China's FDI regime. Together 
with the imposed ownership restrictions, Japanese 1NCs are induced to forge 
equity collaboration with Chinese domestic firms. 



Figure 5. Ownership by area of Japanese electronics 
TNCs in East Asia 
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Japanese TNCs maintain almost a complete control (with 98-99 per cent 
ownership) of FDI in the semiconductors industry. Clearly, this reflects their 
interest in protecting their product and process technologies, many of which 
are proprietary. Since almost all of the output of the Japanese semiconductors 
affiliates is intended for the export market, there is no incentive for them to 
share ownership with local firms. It also shows that there is a limit for host 
Governments in terms of restrictions that they can impose, including on own
ership, on FDI in this technology-intensive sector.13 

Japanese ownership in industrial electronics has been steady at 82-84 
per cent during the last two decades. With the exception of 1993, the electron-

13 The case of Fairchild, which pulled out of Indonesia in 1986, is indicative. Fairchild pro
posed to modernize its semiconductor plant in Jakarta using automation and advanced production 
technology, but this proposal was rejected by the Government of Indonesia on the grounds that 
such a change would reduce employment. This incident, in combination with the slump of world 
demand, forced Fairchild to pull out altogether from Indonesia (Thee and Pangestu, 1994, 21). 



ics parts and components industry also showed a relatively stable ownership 
structure at about 80 per cent. The consumer electronics industry has been 
the lowest in terms of ownership control by Japanese TNCs, reaching about 
70 per cent in the 1990s. As noted earlier, the lower ownership control coin
cided with the domestic-market orientation of Japanese FDI in consumer 
electronics, particularly for large markets such as China and Indonesia. 
As such, this industry is more prone to ownership restrictions by the host 
countries. 

Export versus domestic-market orientation 

The following analysis is derived from the sub-sample described ear
lier. The data show that there has been an increasing trend of export-oriented 
investments, as opposed to domestic-market orientation, although the pro
portion has levelled off since 1990. Until 1970, export-oriented investments 
by Japanese TNCs were only in consumer and industrial electronics; their 
employment contribution was 85 per cent and 15 per cent, respectively. 
Since then, exports of consumer electronics have been supplemented gradu
ally by components and semiconductors. In 1993, the employment composi
tion of export-oriented Japanese FDI was 52 per cent for consumer electron
ics, 26 per cent for parts and components, 12 per cent for industrial 
electronics and 10 per cent for semiconductors. For exporting firms, the capi
tal intensity of parts and components production has been the highest and the 
capital intensity of consumer electronics has been the lowest, reflecting the 
overall tendencies previously discussed. 

Since 1970, the ASEAN-4 has been replacing the Asian NIEs as export 
platforms for Japanese FDI in the electronics industry. By 1987, about 60 per 
cent of the export-oriented employment was in ASEAN-4, and that figure 
reached 67 per cent in 1993. The proportion of capital investment in 
ASEAN-4 exhibits a similar pattern, but at a lower level, concurring with the 
lower capital intensity of FDI in ASEAN-4. Japanese FDI in China started 
rather late and picked up rapidly, but at a slower rate compared to the growth 
of FDI in ASEAN-4 during the 1970s. This suggests that these two sub
regions faced not only different opportunity sets at different periods, but also 
had different FDI regimes as well. 

The previous analysis showed that ownership structure is one of the 
important variables that significantly differentiated between export and 
domestic-market orientation of Japanese TNCs in the region. The ownership 



control by Japanese 1NCs of their export-oriented FDI has been consistently 
and significantly above that of their domestically oriented FDI throughout 
the past twenty-five years. The export-oriented FDI shows an increasing 
trend, first at a very rapid rate during the 1967-1973 period and then at a 
much slower rate during the remaining years, approaching 90 per cent in 
1993. Interestingly, Japanese ownership of domestically oriented FDI almost 
did not change, staying at about 50 per cent throughout the period of obser
vation. This indicates that while export-oriented FDI regimes have been 
largely liberalized, this is not the case for domestically oriented FDI. Japa
nese 1NCs are confronted with regulatory frameworks which impose certain 
restrictions, including ownership limits on domestically oriented FDI. 

The above discussion addressed the quantitative and qualitative 
changes of Japanese FDI that took place during the period 1958-1993. Some 
general observations can be made from the preceding analyses. Japanese 
electronics 1NCs appear to have been building a regional production net
work tailored for catering to domestic markets prior to 1970, and increas
ingly for export markets, including for Japanese markets, since the mid-
1980s.14 Their product lines consist largely of consumer electronics sup
ported by an increasing role of parts and components production. Such a 
deepening of regional production networks has been followed by an increas
ing sophistication of product and process technologies, as indicated by the 
increasing capital intensity of the production of parts and components, in
cluding semiconductors. Their investments in consumer electronics, how
ever, continue to utilize labour-intensive production technologies and benefit 
from the abundant supply of cheap labour in the region. 

Nevertheless, the analysis indicates that Japanese 1NCs experienced 
pressures from new competition from Asian NIEs producers. Even their 
more recent FOi was aimed at maintaining their position as low-cost suppli
ers vis-a-vis their counterparts in the NIEs. As a consequence of the increas
ing liberalization in the region, Japanese electronics 1NCs have been able to 
increase their ownership control of their FDI in the region. Ownership con
trol seems to play a critical role in the low-cost supplier strategy. It could be 
surmised that the production efficiency of the Japanese electronics 1NCs is 
achieved through the use of efficient production technologies and organizing 

14 This trend seems to contrast with the strategy of United States and European TNCs 
which appear to use East Asia as an assembly platform particularly for export markets. A more 
detailed analysis is, however, needed to compare Japanese, United States and European FDI in 
the electronics industry in the region. 



principles involving their relationships with suppliers, contractors and buy
ers. Many of these technologies and organizing principles are proprietary. 
Given the diversity of the region in terms of skill levels, education and work
ing habits, ownership control becomes a necessary condition for the effective 
deployment of such proprietary technologies and organizing principles. 

Future strategic foci of Japanese electronics 
transnational corporations 

The two previous sections addressed only the pattern of Japanese FDI 
in the past and not their future behaviour and the nature of the changes that 
are currently taking place. To address these issues, the firms in the sample 
were asked about their current and future strategies, their plans relating to 
linkages with suppliers, subcontractors and local authorities and the ways in 
which they plan to organize their regional operations. The firms in the sam
ple were asked to indicate the relative importance of each description that 
best reflected their current and foreseeable future strategy in East Asia. The 
results are summarized in table 6. 

Current and future strategic orientation 

The survey indicates (table 6, panel 1) that the present strategies of the 
sample of Japanese electronics TNCs is heavily focused on cost-efficiency 
and product rationalization (with an average score of 4.37). These TNCs 
only put a moderate importance on "strong emphasis on quick time deliv
ery" and "major focus on low-end products and markets" (the scores are 
3.37 and 3.25, respectively). At present, these firms put a relatively weak 
emphasis on competition through technology and time. 

There are, however, marked changes in the firms' strategic future ori
entation. Their emphasis on every aspect of the above strategic orientations 
increases, while their emphasis on low-end products and markets decreases. 
As indicated by the t-statistics in table 6, panel 1, there are two particularly 
significant strategic changes intended for the future: increasing ''emphasis 
on high-end products and markets" and "strong emphasis on quick delivery 
time and excellent customer services". In the meantime, TNCs are expected 
to maintain in the future their heavy emphasis on cost-efficiency and product 
rationalization. 



Table 6. Current and future strategic foci of Japanese electronics TNCs in East Asiaa 
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Domestic and regional linkages 

Interestingly, the survey results indicate that Japanese electronics 
1NCs have, at the moment, only put a relatively low emphasis on building 
strong linkages with their input and technology suppliers, subcontractors and 
distributors. The scores range from as low as 1.62 (for linkages with private 
laboratories) to a maximum of 3.25 (linkages with local/regional suppliers of 
materials and components). This confirms the previous findings according to 
which Japanese electronics 1NCs have only developed a Japan-centred re
gional production base with Japanese parent firms still controlling the core 
technologies, while their affiliates throughout East Asia are involved in 
labour-intensive operations for final assembly, supported by a production 
network of parts and components. 

The 1NCs in the sample surveyed indicated, none the less, that they 
intend to change significantly their future efforts to build domestic and 
regional linkages. The average score is increasing across the board and it 
is significant statistically almost in every category of linkages (table 6, 
panel 2). Ranking the relative importance of each type of linkage based on 
its score and comparing the ranks for the current and future orientations of 
TNCs, it is found that the rank order remains the same. In the future, the 
1NCs surveyed plan to give still more importance to their linkages with their 
suppliers, contract manufacturers and distributors, compared with their link
ages with their technology suppliers (i.e., engineering firms, research-and
development laboratories, universities). This may indicate that Japanese 
electronics 1NCs will strengthen their regional sourcing and broaden their 
technology supply base in the region in the future, but such a development 
will only take place very gradually. 

A caution is in order, nevertheless, in interpreting the above results. 
Given the profit pressures that electronics 1NCs have experienced since the 
early 1990s, it could be the case that the above results may simply reflect 
their short-term preoccupation with such a profit squeeze and, hence, under
estimate the importance of competition through technology leadership and 
their links with local laboratories and research-and-development firms. 

Organization of regional operations 

Panel 3 of table 6 reports the organizational aspects of the regional op
erations of Japanese electronics 1NCs. Currently, they seem to be balancing 
many aspects of their regional operations, putting a similar, "moderate" em-



phasis on "country specialization" by product or by value-adding activity, 
"autonomy for regional affiliates" and attempts to "establish regional head
quarters to provide services to their various plants in the region''. 

In the future, it is clear that the firms in the sample intend to improve 
their emphasis on each aspect of their regional organization, as indicated by 
across-the-board improvements of their scores. In particular, there are two 
areas that TNCs intend to change compared with their existing organization: 
increasing "country specialization by value-adding activity" (i.e., design, 
component production, assembly, services), and an increasing tendency to 
"establish regional headquarters", as indicated by the t-statistics in panel 3, 
table 6. Apparently, Japanese electronics 1NCs will reinforce and rationalize 
further their regional operations. Depending on its specific conditions, each 
country will be assigned a specific role in terms of design, component pro
duction, assembly or services. In the meantime, there is a tendency to estab
lish regional headquarters, particularly in Singapore, to provide services for 
various plants in the region. 

The above results strengthen the previous analysis of Japanese FDI in 
the electronics industry in East Asia. Japanese TNCs have maintained-and 
will probably continue to do so---strict control over their core technologies, 
by restricting the relocation of certain manufacturing activities and by 
maintaining-if they do relocate-full ownership control of FDI (e.g., the 
semiconductors case). In the meantime, Japanese TNCs have planned to 
strengthen their regional operations by establishing a more vertical division 
of labour across a number of host countries beyond assembly operations. The 
1NCs surveyed gave only a limited indication that they will be developing 
more aggressively close linkages with local engineering firms, laboratories 
or universities. Altogether, the survey results suggest that the deepening of 
technological sourcing in the region will only be manifest selectively and 
gradually. As the expansion and deepening of technological sourcing in the 
region is contingent upon the availability of suitable technological infrastruc
ture and of skilled engineers and technicians, the increasing involvement of 
the Government of Japan and the private sector in various training and edu
cation programmes targeted for East Asian participants can be interpreted as 
a key long-term commitment for their planned expansion in the region. Inter
estingly, their current regional reorganization could also mean a preparation 
for further technology diffusion. It reinforces further the previous assertion 
that the cross-border technology diffusion by Japanese TNCs is largely em
bedded in their organizing principles, involving their relationships with sup
pliers, subcontractors and buyers. 



Conclusions and policy implications 

The East Asian experience indicates that their regional development 
has been driven by the twin engines of FDI and technology diffusion. Gov
ernments, whether or not interventionist, have attempted in one way or an
other to influence this process using various policy instruments at their dis
posal. From the host country perspective, Governments in East Asia are 
interested in the potential of the electronics industry for attracting FDI, gen
erating employment and exports and building up domestic technological 
skills and capabilities. In 1989, the electronic industry's production consti
tuted about 44 per cent of the gross domestic product of Singapore, about 
15 per cent of Malaysia and Hong Kong, about 10-11 per cent of Taiwan 
Province of China and the Republic of Korea, and less than 5 per cent of 
Thailand, the Philippines and Indonesia, albeit growing very rapidly for the 
last three countries. More and more Governments in East Asia are consider
ing the electronics industry as critical for their industrial development and at
tempt to promote it directly and indirectly as an integral part of their indus
trial policy, at least implicitly. Beyond simple industrial targeting, the Gov
ernments of the Asian NIEs (except Hong Kong), followed lately by 
Malaysia, have used "functional targeting" of activities such as research and 
development, investment, technical training and education to complement 
their industry-specific promotional efforts. As the development of the elec
tronics industry involves heavy research and is contingent upon the availabil
ity of skilled engineers and scientists, it has benefited from Government sub
sidies in higher education and from overall incentives for research and 
development. 

Two additional interrelated issues bear significant implications for host 
country policies. The first relates to the characteristics of the electronics in
dustry: high income-elasticity of demand, which in turn stimulates the rapid 
proliferation of new product innovations, and high developmental expendi
tures. For industrializing countries, there is an inherent limitation to their 
technical capacity to push technology frontiers and, consequently, access to 
foreign technology becomes critical. In particular, these countries will bene
fit most when they adopt policies which facilitate technology diffusion 
through FDI, licensing and informal trading of know-how through training 
and education. This is exactly the reason for the emerging convergence of 
FDI policies in ASEAN, for example, in terms of their investment incen
tives, restrictive rules and performance requirements. 



The second issue pertains to the export orientation of FDI, which pro
vides a discipline mechanism through competition in international markets. 
Interestingly, Japanese 1NCs in East Asia have always targeted FDI to cater 
to both domestic and export markets. Japanese 1NCs and the Government of 
Japan seem to be sympathetic to the idea of introducing a certain degree of 
protection and nurturing during the early stage of the electronics' industrial 
development of a country. Japanese TNCs are willing to negotiate and work 
within the existing regulatory frameworks of their host countries, regardless 
of how underdeveloped, ambiguous and opaque they may be. In the mean
time, the Government of Japan is actively exporting its own policy ideas-as 
an alternative to the western "ideology" of free markets-to the neighbour
ing Asian countries.15 

From the Japanese perspective, the importance of the electronics indus
try in the overall Japanese trade and investment is evident. In 1992, the ex
ports of all Japanese industrial affiliates in East Asia to the world were con
centrated mainly in electrical machinery, representing 50 per cent of the total 
exports of all Japanese affiliates. In the same year, electrical and electronic 
machinery accounted for 53 per cent of total exports to Japan and 45 per cent 
of total imports from Japan by all Japanese affiliates in East Asia. In value 
terms, Japanese affiliates in East Asia purchased 203 billion yen of electrical 
and electronic components and 179 billion yen of finished electrical and 
electronic goods from their Japanese parent firms, while selling 76 billion 
yen of components and 223 billion yen of finished electrical and electronic 
goods to their parent firms in Japan (Yoshitomi, 1994). These statistics 
clearly reflect the intra-firm, intra-industry trade phenomenon of Japanese 
FDI in the electronics industry, which has grown very rapidly since the 
mid-1980s. 16 In 1986, the total intra-firm, intra-industry trade of Japanese 
TNCs in electrical machinery amounted to 175 billion yen with a 38 billion 
yen (or 22 per cent) trade surplus in favour of the parent firms. In 1992, the 
same trade figure was 681 billion yen, still with 84 billion yen of surplus, or 
12 per cent, in favour of the Japanese parent firms. This shows that, in rela
tive terms, the intra-firm, intra-industry trade in the electronics industry has a 
tendency to narrow the trade deficit in favour of the Japanese parent firms. 

Furthermore, the survey has indicated that Japanese electronics firms 
have created a Japan-centred regional production base, with Japanese elec-

15 The Economist, 14-20 January 1995. 
16 In 1986, Japanese affiliates in East Asia purchased 142 billion yen worth of compo

nents and 36 billion yen of finished electrical machinery from their parent firms, while selling 
141 billion yen of components and 205 billion yen of finished goods to their parent firms. 



tronics TNCs still controlling the core technologies. While in the past their 
East Asian affiliates were largely involved in the production of consumer 
electronics using labour-intensive technologies, these affiliates are also now 
producing more and more sophisticated parts and components, as indicated 
by their increasing capital intensity. As discussed earlier, the most significant 
feature of Japanese FDI in the electronics industry is the combination of de
creasing capital intensity with efficient organizing principles. This diffusion 
of production technologies embedded in the organizing principles, together 
with disembodied know-how and informal mechanisms including training 
and education, can be singled out as the dominant contribution of Japanese 
TNCs to the host countries' industrial development. How far such a benefit 
can be materialized depends largely on the current stage of technological de
velopment of the host country, the availability of human capital and its mo
bility (intra-firm as well as across firms), and policy regimes that are trade 
and FDI friendly. 

In the meantime, new developments have taken place in Japan as well 
as in other parts of East Asia. The bursting of Japan's "bubble economy", 
Japan's economic slow-down and increasing capital costs, and the recent yen 
appreciation have forced Japanese TNCs to increase their technological FDI 
in the region. The number of new investment applications by Japanese elec
tronics TNCs in China and in ASEAN-4 increased substantially during 1993-
1994. The number of Asian students in Japan's universities have also multi
plied during the last few years. In addition to the private initiatives of Japa
nese TNCs, the Japan International Cooperation Agency and the Association 
for Overseas Technical Scholarships have also been very active in sponsor
ing training for the private sector by way of sending employees of local firms 
to Japan for a period of 3 to 12 months. About 5,000 people participated in 
these programmes during 1990-1991, and the number almost doubles every 
year. Japan has also been increasingly active in providing assistance for the 
development of technology infrastructure in ASEAN-4 and China (e.g., 
standardization, testing, science parks). Clearly, there is a strong signal that 
the nature of Japanese FDI in the region is about to change. Japanese elec
tronics TNCs are indeed preparing and consolidating their technological base 
in the region through new investment and inter-firm networks. 

The policy implications of an upgraded Japanese supply base in East 
Asia deserve careful analysis which should include more detailed informa
tion on the corporate strategies of the other actors, i.e., United States, Euro
pean and-increasingly-overseas Chinese. The growing United States trade 
deficit with the region and the growing Japanese surplus are, in part, related 



to the FDI patterns of their 1NCs. Will the United States-Japan trade fric
tions escalate and become regional frictions? There are also concerns about 
investment networks as a new form of industrial organization that creates 
new barriers to entry. But few data exist that permit a rigorous analysis es
sential for policy discussions. The role of technology transfer is crucial to the 
growth prospects of the region which has, thus far, relied more on productiv
ity gains from increased inputs and export-led structural changes. 17 The re
cently approved APEC investment code will require transparency, legal due 
process, abandoning or restrictive performance requirements etc .. How can 
such a code be effectively implemented? How would China, a member of 
APEC, but not of the World Trade Organization, enforce such a code? What 
would be the relationship between the APEC code and the OECD Multilat
eral Investment Agreement? Questions are numerous, but answers are few. 
Much more information and research are required-especially because poli
tics create policy-with or without research! ■ 

17 See Ostry ( I 995) for a detailed analysis. 
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