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Industrialization has held great attention in

developing countries. Taiwan has demonstrated rapid

industrial development.

The problem of this study is to find out, what

incentives the government in Taiwan has provided to foreign

investors, what contributions foreign investment has made to

capital formation and government revenue, and what been its

impact on foreign trade and the balance of payments.

The results of our study conclude that DFI and

technology transfer can have a significant positive impact

on a developing host country's industrialization.
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CHAPTER I

INTRODUCTION

In the pursuit of economic development,

industrialization has held the greatest attention of

developing countries. Not infrequently, they have instituted

policies for attracting foreign investment to provide the

needed capital, technology, and entrepreneurship. Foreign

investment, however, may not be easy to come by. Nor can it

ensure industrial growth. Many countries have experienced

difficulties in absorbing foreign investment or in utilizing

it efficiently for development.

The experience of Taiwan in postwar years, particularly

between 1952, the year the national government drafted the

Statute for Investment by Foreign Nationals, and 1975, when

the inflow of foreign capital first showed a significant

decline (see appendix 1-a, 1-b), provides an interesting

case for study.

Amidst great turmoil in East and Southeast Asia, Taiwan

has demonstrated rapid industrial development. Foreign

investment has contributed in no small measure to that end

(1, p.61).

The importance of Direct Foreign Investment (DFI) in

Taiwan's early economy can be seen in Table I. Seven hundred

and forty-nine foreign firms, which are defined as firms
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with any amount of foreign capital participation,

contributed 6.37 percent of GNP, or 6.85 percent of GDP of

Taiwan in 1975. Because most of the foreign firms were in

the manufacturing sector, the foreign manufactures created

1,501,000 jobs, which constituted 16.61 percent of the total

manufacturing employment in 1975. More importantly, foreign

manufacturers as a group exported 1,140 million dollars

worth of merchandise, which amounted to 21.50 percent of the

country's total exports. They also introduced another 417

million dollars worth of goods for reexport (2, p.84).

Along with the growth of foreign investment, Taiwan's

economy has achieved a great transformation from a basically

rural economy to one characterized by highly export-oriented

industrialization. As shown in Table II, industrial

contribution to the net domestic product increased from 17.9

percent in 1952 to 39.9 percent in 1974, while the net

domestic product itself advanced by about twenty-eight

times. Over the same time span, exports experienced a rapid

increase, of which industrial products constituted 84.5

percent in 1974. Imports also went up tremendously, of which

capital goods and raw materials constituted 93.9 percent in

1974. The number of industrial workers, in 1965-74 alone,

was more than tripled (3).



3

TABLE I

THE EXTENT OF ECONOMIC PARTICIPATION OF DFI

IN TAIWAN' S ECONOMY, 1975

Exports( $ million )

Weighted Weighted by

Number (*) by 100% Majority Owned Indirect(*)

of Firms Exports Ownership Foreign Firms Exports

(1) Foreign 749
Firms

(2) Total

(1)/(2)x100t

$ 1,140 $ 766 $ 797

$ 5,302

21.50 14.45 15.02
I

$ 417

7.87

Employment (1000 person)

Weighted by
100% Ownership GDP ($million)

All All All
Industries Mfg Industries Mfg Industries Mfg GNP

(1) Foreign
Firms

(2) Total

(3) (1)/(2)xlOO%

259

5,521

4.69

250

1,501

16.61

169

5,521

3.06

162

1,501

10.82

$ 988

$14,421

6.85

- I - I ----- ---

$ 925

$5, 052

18.30

$ 917

$14,401

6.37

Source: Business Situation and Economic Impact of

Overseas Chinese and Foreign Enterprises in Taiwan, A Survey

Report, 1975, Investment Commission, Ministry of Economic
Affairs, Rep. of China (1976). * The survey data of exports
includes both direct and indirect exports. Indirect exports

denote the products which were reprocessed for exports. The

1972 and 1973 survey report listed direct and indirect
exports separately. The average ratio of direct exports over

direct plus indirect exports in 1972 and 1973 was used to

estimate the 1975 exports of foreign firms.

(3)
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Our purpose, however, is to find during this

significant period (1952-1975), a turning point which 
led

Taiwan from an agriculture-based island to an industrialized

country and to see how DFI affected industrialization of

Taiwan and why these effects were generated.

Chapter II of this thesis presents the theoretical

arguments which will guide the subsequent work. Theories of

DFI will first be reviewed within the context of both the

traditional trade theory and the industrial organization

theory. Based on the conclusion that DFI always goes with

new technology, the impact of DFI will be examined in the

framework of linkage effects.

Chapter III will be centered on the following

questions: from what sources and in which fields foreign

investments have been made in Taiwan? Why an investor might

choose to establish an operation in Taiwan? what incentives

the government in Taiwan has provided to foreign investors?

what policies the host government should adopt in meeting

the needs under changing circumstances? and what are the

determinants and the nature of Direct Foreign Investment and

Technology Transfer. Three existing models and their

results will be reexamined and used as a clue in this study.

Chapter IV will consider the following questions: what

contributions foreign investment has made to capital

formation, government revenue, technology transfer and what
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TABLE II

PRINCIPAL INDICATORS OF INDUSTRIALIZATION

1952, 1960, 1965, 1970-74
(Amount: NT $Million)

Net Industrial Product Exports

Yr. Domestic
Product Amount %of DNP Total Industrial Products

Amount %of Total

1952 14,657 2, 623 17.9 1,468 119 8.1

1960 50,833 12,562 24.7 5,966 1,928 32.3

1965 91,888 25,940 28.2 17,987 8,725 46.0

1970 178,607 60 , 905 34.1 59,257 46,591 78.6

1971 206,938 75,703 36.5 82,416 66,676 80.9

1972 241,252 93,980 38.9 119,525 99,558 83.3

1973 303,689 121,697 40.1 170,723 144,478 84.6

1974 419,125 166,916 39.9 213,718 180,637 84.5

Imports

Total Capital Goods Raw Materials Employment(*)
Total mountIndustrial

amount %of Total Amount %of Total Workers 1,000

Year

2,533 338 13.3 1,691 66.8 272 1952

10,797 3,008 27.8 6,908 64.0 377 1960

22,296 6,540 29.3 14,614 65.6 449 1965

61,110 19,748 32.3 38,399 62.8 802 1970

73,942 23,634 32.0 46,529 62.9 979 1971

100,791 31,362 31.1 63,709 63.2 1,149 1972

145,079 41,419 28.6 65,518 65.8 1,399 1973

265,395 85,228 32.1 163,968 61.8 1,425 1974

*Employment before 1967 refer to workers at age 12 or over, and

since 1967 refer to workers at age 15 or over.

Source: Economic Planning Council, China, Taiwan Statistical Data

Book, 1975.
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its impact has been on foreign trade and the balance of

payments; what influence on resource allocation a foreign

investor can have; and whether they will contribute to, or

hinder the efficiency. These questions will be studied

individually in a tabular form.

The last chapter will summarize the findings and

conclusions of this study. Further research which may be

done on DFI, and the technology factor with their effects

will be discussed.

For all these purposes, we shall attempt to identify

the critical factors involved in these questions and

undertake to consider these problems in a objective way with

as much quantitative verification as possible.

To achieve some degree of homogeneity among our

subjects, we have chosen to study only private direct

investments made by foreigners and overseas Chinese in

Taiwan. No attempt is made to analyze portfolio investment

here. Because of the ill-organized capital market in Taiwan,

portfolio investment contributes a relatively insignificant

portion of capital inflow and may be difficult to quantify.

Nor will inter-governmental and international loans be

included in this study. Foreign aid, to the extent that it

affects the development of industries in Taiwan, will be

briefly described to give a historical background of foreign

investment.
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CHAPTER II

A SURVEY OF LITERATURE

The rapid growth of DFI has been an important

phenomenon of the Post-World War II period (1). In recent

years, economists provided several theories to explain this

phenomenon. This chapter will review those theories of

determinants of DFI by mainly focusing on the relationship

between the foreign investment activities and technology

transfer and on the role of foreign subsidiaries in creating

linkages.

Theories of DFI and Transfer of Technology

The theories of DFI can be classified into two

approaches--the traditional trade theory approach and the

industrial organization approach (2). The trade theory

approach is founded on the comparative advantage principle.

The doctrine of comparative advantage, in its neoclassical

version, predicts that a country possesses comparative

advantage in, and therefore is likely to export, those

products which intensively use the country's abundant

factor. This prediction is based on, among other factors,

the assumption of identical technology across nations and

international immobility of production factors. The first

assumption lacks relevance in the new world, while the

second one completely rules out the possibility of DFI. As a

result, the neoclassical doctrine can not explain the actual

8
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trade pattern satisfactorily (3). The argument against equal

access to all technologies is weakened if DFI is taken into

account. Within a multinational firm, available technology

can be transferred quickly. The rapid growth of

multinational corporations in recent years, although it

violates the assumption of international factor immobility,

validates the assumption of equal access to all

technologies. In such a situation, the direction of DFI will

follow the principle of comparative advantage. Thus, the

neoclassical trade theory becomes relevant again in

explaining the trade pattern. (4, p. 11-14)

According to Chi Schive, the product cycle theory

developed by Vernon (5, p. 190-207), can be viewed as a

theory which relaxes the above stated two restrictive

assumptions and provides an explanation of foreign

investment phenomenon. The theory begins by analyzing a

nation's comparative advantages and disadvantages in the

generation of new, differentiated products.

Vernon hypothesizes that a new product tends to be

produced in a rich country in response to its firms'- ability

to develop and its consumers' ability to purchase the new

product. High wages in the rich country allow innovators to

charge a higher price for a new product and encourage labor-

saving innovations. As the new product passes through the

early stage of development, the product, the product

characteristics or the manufacturing process become
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standardized. As a result, the need for change declines in

importance while the concern over production costs becomes

more crucial. If the production is not characterized by

significant economies of scale, then the cost of labor will

constitute the major difference in production cost between

two countries. A company, therefore, can go abroad to

exploit the cost advantage, either for reimports or for

replacing domestic exports. A company may also be forced to

follow other producers who have already adopted the policy

of becoming multinational, to retain its competitive

position.

The application of the neoclassical doctrine in

explaining DFI, however, has some limits. DFI is undertaken

by individual firms, which will consider the intra-firm

production and trade structures in making an investment

decision. Besides, the production and trade structures will

be influenced by tariffs, scale economies, transportation

costs, ownership and some institutional factors (6, p.

280-290).

If no tariffs exist for imports which are used for

reexports and all other restrictions are not significant,

then the comparative advantage defined in terms of stages of

processing can explain DFI and trade patterns as well.

Helleiner's (7, p. 21-47), Cohen's (8), and Forre's (9, p.

133-150) studies confirm that the surge of the high labor

content manufactured exports from some developing countries
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to developed countries during the late 1960s was closely

linked to a significant increase of DFI in these developing

countries during the same period.

The industrial organization theory, developed by Hymer

(10), Kindleberger (11), and Caves (12), emphasizes the

competition for market shares among differentiated

oligopolists. A firm may own some intangible assets 
which

can in some measure be moved from one national market 
to

another. If these intangible assets are knowledge which

cannot be patented easily, then the firms prefer to make

direct foreign investment in a foreign country rather than

using licensing for exploiting the rent-yielding 
assets in

full. Furthermore, a relatively large fixed information cost

required to undertake an overseas investment and to develop

these assets favor large firms going abroad. As a result, as

Caves observed, "We expect to find direct investment in

manufacturing industries marked by differentiation and

fewness of sellers, or differentiated oligopoly" (13, pp.

258-66).

The application of the industrial organization approach

in explaining DFI in developing countries is subject to two

constraints. First, product differentiations may not be

afforded by.an economy of low income and limited market size

(14, pp. 64-5). Second, if cultural ties exist between the

host and source countries, then the information cost will be

minimal and pose no problem for small firms that wish to
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enter overseas ventures (15, pp. 48-52).

For the size of multinational corporations, Hymer shows

that approximately 44 percent of the U.S multinational firms

originated in market structures exhibiting a concentration

ratio of 75 percent for the four largest firms (16). In

another study, Hymer show that the top one percent of 
the

U.S multinational firms in the manufacturing sector accounts

for 35 percent of total manufacturing investment abroad

(17).

After reviewing both the industrial organization and

trade theory in explaining DFI, it becomes clear that there

exists a close relationship between DFI and technology

transfer. The trade theory approach analyzes the advantages

and disadvantages in generating a new product and then

relocating the production of the product. A producer with

technical know-how can move certain fabrication processes

through DFI to countries which enjoy a comparative advantage

in those processes. The industrial organization approach

emphasizes that holders of advanced technology or intangible

assets manifested by product differentiation, managerial,

and marketing skills, can exploit the rent-yielding

advantage in full through DFI. In both approaches,

technology is no longer treated as a free good and identical

everywhere before DFI takes places. As a matter of fact, it

is the different levels of technology between two countries

which result in DFI.
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DFI is an important vehicle of technology transfer, but

not the only one. As Johnson points out 
(18), in addition to

DFI, technology can be transferred through 
imitation or

licensing (technical collaboration), or technology can be

acquired simply from books, standardized machinery, or

plants. In the last case, technology becomes a free good.

Among these four alternatives for transferring 
technology,

technical collaboration needs further elaboration 
for its

increasing importance (19) and overlapping with DFI.

Technical collaboration can be conducted by different

groups: governments, educational institutions, and private

firms of two countries. By excluding the role of 
government

and educational institutions in transferring technology

(20), a foreign technology holder can sign a technology

collaboration agreement with an independent local firm 
or

with its own subsidiary. The extent of control and the

degree of technical involvement in the pure 
technical

collaboration case--technical collaboration without equity

participation--will be much lower than in the 
case if the

technology holder also owns the local firm. Even in the

latter case that the technical collabotator is also an

investor, the degree of control and the extent of knowledge

transmitted are closely interrelated (21, pp. 17-25). In

particular, if the success of a foreign venture depends on

market protection, forestalling a rival, and the transfer of
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intangible assets, then an effective control of a firm

becomes essential.

DFI and Linkage Effect

DFI is mainly motivated by two forces: (1) the urge to

exploit the difference of comparative advantage 
between two

countries; and (2) the need to enhance the competitive

position of a firm in an international oligopolistic

differentiated market. A necessary condition of DFI is the

holding of a rent-yielding technology. However, if the

technology introduced by foreign firms has little influence

on the local economy, DFI forms foreign enclaves. By

contrast, the technology introduced may cause important

linkage effects.

The study of linkage effects, within the framework of

unbalanced growth theory (22), involves identifying the key

industries in an economy by studying the inter-industry

relationships. A firm, when established, always requires

intermediate inputs from other firms. Likewise, the firm's

output may be acquired by other firms as an input instead of

becoming final consumption immediately. Thus, a firm in a

closed economy is found to develop some links with others in

one way or another. An initial move to set up a pioneering

industry or a firm can include a series of developments,

i.e., more investment and employment.

To describe the inter-firm or industry relationship,
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Hirshman separates linkage effects into two 
types--backward

and forward--with the following definitions: 
Backward

linkage effects, i.e., every nonprimary activity, will

induce an attempt to supply through domestic 
production the

inputs needed in that activity. Forward linkage effects,

i.e., every activity that does not by its nature 
cater

exclusively to final demand, will induce attempts to utilize

its output in some new activities (23, p. 100).

Among these effects, the backward linkages are usually

given more weight than the forward ones. In guiding new

investment, if the assurance of potential market for outputs

is more important than input availability, then the 
backward

linkages by creating a pressure of demand will be more

effective than the forward linkages by producing materials

for inputs (24, p.116). Furthermore, in an open economy

where imports can alleviate the domestic supply constraint

while exports may be subject to severe competition, the

backward linkages become more meaningful. More

significantly, since "economic development is constrained by

a shortage of decision-making ability, particularly with

respect to decision to invest," (25, p. 157), planners of

development strategy usually give greater emphasis to the

backward linkages rather than the forward linkages.

The link between a newly established firm and others in

an closed economy, however, may not exist in an open

economy. In the extreme case, a firm can be completely
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isolated from the rest of the economy if the firm imports

all its materials and exports all its outputs. The result is

the so-called "enclavestic" phenomenon, 
in which a potential

linkage may never materialize (26, p. 606-11).

By the "enclavestic" phenomenon in the developing

world, economists usually refer to the isolated 
extractive,

exporting industries or plantations controlled 
by

foreigners. As Kindleberger observes:

With little or limited economic contact with 
the local

economy, foreign investment occupies an enclave, tightly

bound to the home country, far away, but only loosely

connected, except geographically, to the local scene

(27, p. 146).

Therefore, the reliance on DFI to initiate 
linkage effects

may run into the risk of creating a "foreign enclave ", which

will further cause problems of technological, 
social and

regional dualism (28).

Apart from the traditional view that DFI is always

associated with extractive activities or plantations,

"foreign enclaves" can also exist in the manufacturing

sector. In order to save foreign exchange as well as to

create -jobs, DFI may be encouraged to produce import

substitutes by a series of protective policies. Among

various protective schemes, establishing a high tariff rate

is a typical one which creates "tariff factories" for the

local market-oriented DFI. This type of DFI, along with the

entire import substitution policy, nevertheless, has been

criticized for its deficiency to meet the original 
goal. For

- - - -- -_ __--__-_ _ #'4 _ -
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example, the import substituting industry may consume more

foreign exchange than it is supposed to save by importing

materials. Moreover, the distorted domestic price system

which favors import substitute activities may discourage

export expansion and result in an inefficient allocation of

resources. Staying with the first argument, the implication

is that the established industries remain at the initial

assembling stage of imported intermediates. Further

development to replace these imported inputs has not

occurred yet.

All these arguments on "foreign enclaves" are more

applicable in the long run, instead of in the short run. As

Meier observed, "Every new departure is initially an enclave

and it takes time for all innovation to work through and be

absorbed" (29, p. 505). More importantly, "enclaves~

characterized by more imports and/or more exports in a

developing country, can be consistent with the country's

comparative advantage. A foreign firm, for instance, can

bring in highly processed materials and assemble them for

exports by using inexpensive local labor. The activity is

directly in line with the country's advantage of abundant

labor supply and problems occur only if high import and/or

high export propensity of foreign firms persists. Therefore,

the discussion of the "enclavestic" phenomenon becomes much

more fruitful if approached from the dynamic or comparative

static point of view.
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CHAPTER III

STATISTICAL METHODOLOGY AND CONCEPTUAL FRAMEWORK

Introduction

Following the experience of Singapore, Taiwan, Hong

Kong, South Korea and several other notable success stories,

export-oriented manufacturing has become the "new orthodoxy"

of development economies (1). The experience of these

countries has also revealed the important role which direct

foreign investment can play on each individual country's

industrialization. It has been estimated, for example, that

subsidiaries of U.S. firms accounted for 65 percent of the

increase of manufactured exports from Latin America between

1957 and 1966 (2, p. 3). In Singapore foreign firms in 1971

accounted for over 50 percent of manufactured exports, and

for over 20 percent of those of Taiwan and over 15 percent

of those of South Korea (3, p. 3). Moreover, opinion is

that the importance of export-oriented Direct Foreign

Investment (DFI) will increase in the future, and as

Helleiner observed "is likely to become the chief, or at any

rate easiest, avenue for less developed countries to seek to

expand their manufactured exports" (4, p. 31).

The extent to which developing countries will actively

court export-oriented DFI in the future will depend upon how

this form of investment is perceived to affect the strains

and struggles of their economies. Two fundamental questions

21
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arise (5, p. 506): First, what is the nature of export-

oriented DFI and how does it affect factor

proportions(intensive) problems? Second, what are the

factors which determine the inflow of foreign capital, and

how effective are alternative policy measures in influencing

this process? The purpose of this study is to shed some

light on these issues by examining the case of Taiwan.

Sample Selection and Characteristics

The analysis which follows is carried out on both

macro-economic and micro-economic levels. First, the

relative importance of policy measures and other factors in

determining the flow of direct foreign investment into

Taiwan from the United States, Japan and Hong Kong, over the

period 1952-1975 are assessed. Riedel's empirical model and

its results will be reexamined in our study. Second, the

technological nature of export-oriented investment in Taiwan

is examined. On the basis of a Council for Economic

Planning's (R.O.C) survey of 445 manufacturing firms in

Taiwan in 1973, analysis of variance is carried out to

address the question: Do export-oriented foreign firms in

Taiwan adopt a technology more (less, or the same) capital

intensive than do their domestic counterparts? Finally the

CES production function is estimated. From Shirly's

empirical study of Taiwan's manufacturing industry, a

modified CES production function using one study period

separated into two subperiods is used in estimating,
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technical changes. In the case of Taiwan, the increased

technical change in capital equipment due to foreign capital

will result in a slower growth of capital efficiency in the

2nd subperiod than the first one.

Empirical Model--Hypothesis and Analysis

DFI represents a direct involvement of foreigners in a

country's local economy. If the host country's culture,

business customs, or habits are different from those of the

investors, then the success of the overseas ventures may be

uncertain. In general, four factors have been identified as

the major determinants of export-oriented direct foreign

investment in developing countries: labor cost, adjusted

for productivity; distance cost; governmental influences;

and political stability and security(6, p.44). In attempting

to explain the growth of foreign direct investment in Taiwan

over time, the focus of analysis here will center on labor

costs and governmental influences. Distance costs and

political stability are regarded as constant, albeit

important, factors over time.

The assumption with regard to political stability may

appear tenuous in light of Taiwan's setbacks in the United

Nations; however there is no obvious evidence that the

Peoples Republic intends to deal with the "Taiwan Question"

by force, nor is their any evidence of increased internal

tension in Taiwan. On the contrary, the government of

Taiwan, in the face of diplomatic setbacks, has eased
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restrictions on civil liberties and liberalized foreign

policy. As evidence of investors' confidence in the

stability of Taiwan, direct foreign investment approvals

rose to all time high of US$249 million in 1973(the year

R.O.C withdrew its delegation from the U.N.), almost double

the 1972 figure. Two empirical studies have attempted to

evaluate Taiwan's political situation during recent years.

In interviewing the U.S. companies which have ventures in

Taiwan, Schreiber finds that the political risk of

investment in Taiwan was greater than that of U.K and Japan,

but lower than that of Nigeria, Brazil, Libya and Algeria

(7, p.85). Koh (8), in his study of factors facilitating the

location of U.S. international firms' export-oriented

manufacturing facilities in Singapore, Taiwan, and Hong Kong

finds that the stable political condition in Taiwan was the

third most attractive factor in luring the U.S. investment.

For Hong Kong, the same factor was ranked seventh. The above

evaluations of political stability in Taiwan clearly

indicate that one of the necessary conditions for DFI, the

security of investment, was met in Taiwan.

A linear regression equation, hypothesizing a

functional relationship between the rate of DFI and labor

costs as well as economic policy has been estimated by a few

scholars in an effort to delineate the relative importance

of the factors determining the rate of DFI (9). It should be
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noted that the cost advantages accruing to investment in

Taiwan, the main objective of which is to produce for

export, cannot in general be ascribed to production factors

other than labor, since export-oriented multinationals for

the most part supply their own capital and technology and

purchase raw materials and intermediates at world market

prices. The labor cost variable employed is calculated to

reflect changes in "efficiency wage" differences between

Taiwan and each of the investing countries. The variable is

computed by dividing absolute nominal manufacturing wage

differences by an index of relative labor productivity

between Taiwan and each investing country. The variable, so

defined, does not of course represent actual efficiency wage

differentials, though change in the variable should reflect

change in efficiency wages over time. The variable is

deflated by the wholesale price index of the investing

country in order to more accurately reflect the "real"

return accruing to the location of production in a low wage

country (10).

Governmental influence is not, of course, a

quantifiable ingredient. Dichotomous "dummy" variables will

be introduced, therefore, in an effort to capture the effect

of major changes in the emphasis and form of economic policy

affecting foreign investment over time. A brief review of

economic policy in Taiwan over the period under
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consideration reveals two clear shifts in policy. (There is

argument on when these two shifts occurred. Riedel believed

they occurred in 1960 and 1966. However, Koo (11), believed

they were in 1958, the year foreign exchange reform began,

and 1966. In this paper, Riedel's viewpoint will be used.)

These two shifts one could expect a priori to have

influenced the flow of direct investment into the country.

The government's first efforts to encourage the inflow

of foreign capital were undertaken in 1954 and 1955 with the

promulgation of the statutes for investment by Foreign

Nationals and Overseas Chinese (12). The purpose of this

legislation was to define the permissible forms of

investment and to guarantee the integrity of foreign

investments. Foreigners were given the right to repatriate

annually all profits, as well as 15 percent of invested

capital two years after completion of the project. In

addition, investments in which foreign participation exceeds

51 percent of paid-in capital were declared not subject to

expropriation for 10 years, later extended to 20 years when

the statutes were revised in 1959. Despite these assurances,

direct foreign investment in the 1950s remained modest,

accounting for less than 10 percent of fixed capital

formation and in fact exhibited a declining trend over the

period (see Fig. 1).
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Figure 1. Time Trend of Overall DFI Approvals, 1952-1975

In DFI

Actual Trend-+

+- Time Trend

1952 1960 1967 1975
Time a t

Source: Balance of Payments of the Republic of China, Central

Bank of China, various issues.
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The less than zealous attitude of foreign investors

toward Taiwan during the period is not surprising in view of

the government's avowed policy of import substitution,

pursued in the orthodox fashion of direct trade controls,

tariff restriction and undervaluation of foreign exchange

(13). In addition, with a population of less than 12 million

(prior to 1960) and per capita income below $100 in U.S.

currency, Taiwan did not possess the market potential to

attract foreign investment attempting to circumvent trade

barriers important in several of the larger latin American

countries pursuing similar policies in the 1950s and 1960s.

TABLE III

Foreign Investment by year and Area, 1952-1974*
(Amount: U.S. $Million)

Year 'Total U.S Japan Others O.S.C **

Amt. %Total Amt. %Total Amt. %Total Amt. %Total

1952-59 20.2 9.5 46.9 1.4 6.8 0.1 0.2 9.3 46.4
1960-64 72.9 38.0 52.1 6.4 8.8 1.7 2.3 26.8 36.8
1965 41.6 31.1 74.8 2.1 5.0 2.0 4.7 6.5 15.5
1966 29.3 17.7 60.5 2.4 8.4 0.7 2.5 8.4 28.6
1967 57.0 15.7 27.6 15.9 28.0 7.0 12.3 18.3 32.3
1968 89.9 34.6 38.4 14.9 16.5 4.0 4.5 36.4 40.5
1969 109.4 27.9 25.5 17.4 15.9 36.7 33.5 27.5 25.1
1965-69 327.2 126.9 38.8 52.7 16.1 50.4 15.4 97.1 29.7
1970 138.9 67.8 48.8 28.5 20.5 12.8 9.2 29.7 21.4
1971 163.0 43.7 26.8 12.4 7.6 69.0 42.4 37.8 23.2
1972 126.7 37.3 29.5 7.7 6.1 55.2 43.5 26.5 20.9
1973 248.9 66.9 26.9 44.6 17.9 82.2 33.0 55.2 22.2
1974 189.4 38.8 20.5 38.9 20.5 31.1 16.4 80.6 42.6
1970-74 866.7 254.5 29.4 132.2. 15.2 250.3 28.9 229.8 26.5
TOTAL 1287.1 428.9 33.3 192.6 15.0 302.5 23.5 363.1 28.2

*Refers to the amounts officially approved in the year as stated.
The actual arrival amount and time may be different.
**Overseas Chinese
Source: Ministry of Economic Affairs, R.O.C
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As shown in Table III, during the period from 1952 to

1959, the source of private investments from the U.S, Japan

and Overseas Chinese amounted to only US $20 million in

total, averaging US $2.5 million a year. In contrast, the

United States economic aid from 1951-1959 was a total of US

$927 million at an annual average rate of US $103 million

(14, p. 207). It should be noted that a substantial portion

of the U.S. economic aid was for financing the importation

of food, cotton, and other basic commodities in order to

rehabilitate the island's economy. Only a small amount of

aid was used for industrial, transportation, and power

projects. Of the private capital about 54 percent came from

foreign corporations and 46 percent from Overseas Chinese.

Investment were largely made in textiles and food industries

intended for the domestic market. No policy for developing

the exportation of manufactures was firmly adopted or

vigorously implemented.

Import substitution measures, supplemented with liberal

doses of U.S. aid, were not unsuccessful, however, in terms

of stabilizing the economy and alleviating balance of

payments problems. Nevertheless, it was recognized by the

end of the 1950s that a more outward looking

industrialization strategy was necessary if growth were to

be sustained; as a result government began to relax exchange

control, liberalize the import quota system and, in 1959,

unified the exchange rate structure.
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Measures designed explicitly to attract foreign

investment were forthcoming in 1960. The primary incentive

for foreign investment (and local as well) provided by the

1960 "Statute for the Encouragement of Investment" (15) was

in the form of tax concessions. Among the more important

were: (1) five-year business income tax holding on new

investments and expanding investments which increase

productive capacity by 30 percent; (2) reduction of business

income tax from a maximum of 32 percent previously to a

maximum of 18 percent; (3) income tax exemption on (a)

reinvested profits (b) reserves against foreign exchange

loss occuring from foreign debts (c) interest on savings

deposits, and (d) 2 percent of export receipts; (4) business

tax exemption on exports; (5) commodity tax exemption on

exports; and (6) provisions for payment of import duties on

machinery and equipment by installment. In 1965 the

"Encouragement Statute" was revised to provide further tax

reductions and perhaps more importantly to exempt imports of

machinery and equipment for own-use from custom levies. The

statute was once again revised in 1971 to allow investors to

opt for accelerated depreciation in place of the five-year

tax holiday, a change which clearly reflects the gains

Taiwan has achieved in terms of shifting relative factor

abundances over the period of time since the investment laws

were introduced a decade earlier.
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Aside from tax incentives, export-oriented DFI was

given further encouragement in 1966 with the establishment

of the first export processing zone. Two additional zones

have been built since 1966, and a fourth is under

construction. The export processing zones offer all of the

privileges granted by the Investment Statute, in addition to

which enterprises are (1) free of all quantitative control

on imports and exports, (2) free of foreign exchange control

on imports of equipment and raw materials and (3) exempt

from all import duties or other excise taxes. As a result of

the excess demand for space in the export zones, as well as

complaints from local industry about labor shortages, in

1973 the government reordered the priority of industries in

the zones giving capital and skill-intensive industry first

place, relegating electronics to a much lower position and

ruling out knitting and garment investments altogether (16).

In reviewing governmental policy toward foreign direct

investment over the period 1952-1975, two distinct turns in

the emphasis and form of governmental influence are

apparent. The first in 1960, at which time trade policy was

liberalized and direct incentives in the form of tax

concessions were granted to foreign investors. The second in

1966, with the establishment of export processing zones,

which exempt investors from virtually all trade restrictions

and provide adequate infrastructure at reasonable cost. The

coincidence of the major policy reorientation in 1960 with a
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dramatic upward shift in the rate of DFI in Taiwan (See

Figure 1.) provides prima facie evidence that policy has

had a strong impact on the rate of capital inflow. The 1966

policy innovations, on the other hand, appear not to have

affected the growth trend of DFI. Before drawing any fast

conclusions, however, Riedel's empirical model will be drawn

in the following. The impact of economic policy must be

weighted in a multivariate context which allows for the

effect of change in the labor cost incentive for investment.

In an effort to delineate the impact of changes in

efficiency wages and economic policy on DFI flows, we

reexamined the following regression which has been estimated

by Riedel:

Ln Yt,i = P + Pl Ln Xl,t-2,i + 32 X2,t + P3 X3,t + et---(l)

Where

Yt,i= the three year moving average of foreign investment

approvals from country i( Hong Kong, Japan, United

States ) in year t ( t= 1952-1975 ). (Because of the

lumpiness of investments, a three year moving average

was used instead of annual values. Investment approved

rather than the actual investment undertaken is used

by reason of necessity. One would expect, however,

that approval and actual investment move in parallel.)
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X:L,t-2,i= proxy variable for real efficiency wage difference

between Taiwan and country i in year t-2 (A lag

of two years is arbitrary, though it would seem

reasonable).

J for t = 1952-1960

X2,t =

1t for t = 1961-1975

o for t = 1952-1966

X3,t =

Ifor t = 1967-1975

and where et is the unexplained error term assumed to have

the necessary properties. (One should also test for change

in the slope of P1 after each policy period, however, due to

insufficient degrees of freedom this was not possible here.)

Regression results for each of the three major

investing countries are presented in Table IV. The wage

variable was found to be significant in every case, although

for the United States a simple linear function performed

better than the log-linear function, implying that American

investors' response to a change in efficiency wage

differences increases at the margin(17). Since P0 < 0, the

elasticity (AY/Y/AX/X) falls over the entire range (See

Appendix 2-a).

A
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A possible explanation from Riedel for this finding is

that the success of US investment in Taiwan has had a

positive demonstration effect on US investors' perception of

the risk involved in investing in Taiwan(18).

TABLE IV

Regression Results: Determinants of DFI in Taiwan by Country

Moving Constant Wage 1960 1966 2
average of differ- Policy Policy R F-ratio D.W.
DFI approvals BO ence dummy dummy

from

Hong Kong* 7.98 1.91 0.90 1.43 .90 48.42 1.35
(11.19) (2.76) (2.55) (4.62)

Japan 9.64 1.84 0.68 1.06 .96 114.58 2.18
(11.46) (3.34) (3.49) (3.71)

United -57,235 36,701 6,299 -3,495 .86 34.44 1.14
States** (-3.20) (3.38) (-1.05) (-0.37)
t-statistics in parentheses.* Wage differences were not adjusted for
relative productivity change due to unavailability of data for Hong
Kong.--** Unlogged version of equation(I)

Source: See Appendix: Sources for Regression Equation Estimates
in Table 1-b.

From Riedel's regression results, the economic policy

reorientation of 1960 as well as the innovations introduced

in 1966 appear to have significantly affected investment

flows from Hong Kong and Japan, though no statistically

significant impact is observed in the case of US investment.

The significance of the 1960 policy dummy in explaining Hong

Kong and Japanese investment is not surprising in view of

the tremendous upsurge in investment which occurred after

1960. The fact that the 1966 policy dummy turnned out
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significant, despite the absence of any significant shift in

the trend of investment at this point, suggests that the

introduction of export processing zones compensated to some

extent for the declining wage appeal to Hong Kong and

Japanese investors after 1967. (Similar finding in Schive,

Chi and Koo's study)(19).

U.S. investment appears not to have been significantly

affected by either policy change. Given the magnitude of

wage differences between the United States and Taiwan, 
which

are considerably larger than between Taiwan and either Hong

Kong or Japan, it is perhaps not surprising that the

marginal pecuniary incentive provided by tax concessions 
and

export processing zones have not strongly affected the 
rate

of US investment. This conclusion is in fact supported by

the testimony of investors themselves who tend to accord

prime importance to "political stability and the

availability of well-educated, industrious, and inexpensive

labor" (20, p.220); tax concessions, it has been claimed,

were a relatively minor consideration in the decision to

invest (21, p.157). It is quite possible, however, that the

most important aspect of government influence was the

general liberalization of economic policy which created an

environment conducive to the exploitation of international

comparative advantages (22). In the case of Taiwan, the

principle comparative advantage which the country possessed

in the 1950s and 1960s was relatively low efficiency wages

P



36

vis-a-vis main export markets -the United States, Japan and

Hong Kong.

The Technological Nature of Export-Oriented

Direct Foreign Investment

The technology of production which foreign investors

adopt in Less Developing Countries(LDCs) has direct and

immediate consequences for the host countries in terms of

the industrial structure, the contribution to domestic

product, balance of payments, and employment. The general

presumption has been that, as Vernon observed, "because

multinational enterprises have their origin in the advanced

countries, they are most at home with a certain kind of

technology - a technology based on large scale, on cheap

capital and on relatively expensive labor" (23, p.181). In

many instances this presumption has been born out by

empirical observation, particularly in regard to foreign

investments engaged in extracting natural resources, or

undertaken to supply LDC markets which have been otherwise

precluded by trade barriers associated with an import-

substitution industrialization strategy. Several

explanations of this perverse bias have been cited: (1) the

non-existence of appropriate technology; (2) inappropriate

price incentives; and (3) technological fixity (24, p.79).

Moreover, because foreign firms in LDCs, particularly those

engaged in the two types of activities just mentioned, often

Al"Mm"Opwom
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face little competition in LDC markets, the impact of input

prices (and hence relative input availabilities) on the

choice of technique is rather weak (25, p.26).

These considerations would presumably be less

applicable to foreign investments which produce for world

markets and hence have greater incentives to utilize

efficient technologies than those producing for protected

home markets (26, p.26). Moreover, as the Taiwan evidence

substantiates, traditional factor costs are a primary

determinant of export-oriented foreign investment. Wage

costs being a major consideration, one should expect export-

oriented DFI to be consistent with the factor endowment

situation in the countries in which they invest. Moreover,

the problems of non-existent technology and technological

fixity are not as severe in the case of export-oriented DFI,

since investments of this type are not compelled to locate

the entire production process in any one country. Instead

they may transfer only those activities within the

production process which are suitable for low wage

countries. Labor-intensive component specialization within

vertically-integrated international firms (the most

prominent example of which is electronics) has in fact

accounted for a large part of export-oriented DFI in LDCs

(27).

One test of the premise that export-oriented DFI adopts

technology appropriate to the relative factor endowment
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situation prevailing in the countries in which it locates is

made by comparing the relative factor intensity of foreign

firms and their domestic counterparts. Data for such a test

were obtained by a survey of 445 manufacturing firms in

Taiwan carried out by Hwa Yen in 1973 (28). The survey

sample includes firms belonging to each foreign

manufacturing branch and was distributed roughly according

to the structure of manufactured exports. The bulk of the

firms included in the sample produce primarily for export,

the export-output ratio averaging 90% for foreign firms and

slightly under 80% for domestic. The sample is, therefore,

fairly representative of the export sector, but not the

manufacturing sector as a whole. The results of the analysis

which follows must be iterpreted bearing this in mind (29).

Analysis of variance is an appropriate procedure for

testing the premise posed above. The technique allows one to

determine whether a classification of a given set of

observations on a variable into two or more groups is

relevant in the sense that group means differ substantially

from one another as compared with variation of the

observations within these groups (30, p.227). The problem

can be functioned in a regression framework as shown by Hua

Yen,

Yi = pO +Pl Xl1 ,i------------------------------(2)

Where Yi is the i(th) observation (a sample firm) of a given

variable measuring the relative factor-intensity of production, and
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1 for firms with foreign capital participation

(A) Xl,i =

0 otherwise

An alternative classification scheme is tested:

1 for firms with foreign capital participation exceeding

50 percent of fixed capital investment

(B) Xl,i =

0 otherwise

The null hypothesis that the classification is

irrelevant is tested by the F-ratio (the regression sum of

squares/the error sum of squares) which is exactly the ratio

of between group variations to within group variation.

From the Taiwan survey data several different measures

of factor intensity can be calculated. The most basic

measure available is the capital-labor ratio, more

precisely, fixed-capital investment to average number of

employees of the firm. This variable, so defined, is of

course subject to several severe limitations. Perhaps the

most serious problem concerns the valuation of capital

assets. No distinction has been made with regard to the

year-basis of capital assets, nor has any consideration been

given to the differing accounting practices by which firms

set a value on capital assets. The labor component of the

measure embodies a similar weakness due to the implicit

assumption that labor is a homogeneous input devoid of

quality differences. The basic capital-labor ratio is
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limited also by the fact that it ignores differences in the

rates at which the basic factors are utilized. The

assumption that the stock of labor (number of employees in

the firm) is occupied at a uniformed rate (say 8 hours per

day) across firms is not quite as tenuous as is the same

assumption for the stock of capital which, as the survey

results revealed, is operated at quite different rates by

firms even within the same manufacturing branch (31). Hwa

Yen making the assumption that labor is occupied at a

constant rate (number of hours/day) across firms, derive an

alternative measure of factor-intensity reflecting the ratio

of the flow of capital services to the flow of labor

services. (This is termed the "adjusted capital-labor

ratio.) (32). A third measure available from the data is

the output-labor ratio. Unfortunately, data was not obtained

by the survey on either value-added or the firm's wage-bill,

both of which would have been superior to output in the

numerator of the ratio. The problems associated with using

the output-labor ratio as a measure of factor-intensity (or

even the capital-labor ratio, for that matter) are

mitigated, however, by focusing, as we have here, on intra-

industry comparisons.

The results of analysis of variance on each of the

three factor-intensity variables classified according to the

alternative schemes are presented in Table V. Row(A)

' ' Z -I %, ; f" I(4;l - "Mpww
' -- - -
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TABLE V

Analysis of Variance on Selected Measures of Factor Intensity
Between Domestic and Foreign Firms in Taiwan Manufacturing

Capital-labor ratio
Sample Capital-labor ratio adjusted for utili- utput-labor ratio

dusty size zation (NT $1000/ (NT $10 0 0 /employee)
(NT $1000/employee) employee)

:omes- fore- A A

... Ic ign F-ratio p F-ratio pO F-ratio

xtiles(A) 66 11 162.7 318.2 9.813 137.4 322.5 10.883 264.9 602.8 28.108

(B) 72 5 192.5 240.6 2.554 168.6 229.2 2.459 308.6 652.8 14.131

>parel (A) 42 17 36.2 -18.4 5.313 10.9 -5.5 4.744 225.8 -120.6 2.994

(B) 45 14 35.4 -19.1 5.042 10.6 -5.6 4.312 219.6 -120.2 2.607

.astic (A) 20 32 81.9 -30.4 1.047 51.0 -21.0 0.557 350.4 -173.3 2.955
-oduct s

(5) 18 34 95.7 -73.7 6.517 62.2 -55.8 4.023 358.9 -217.2 4.573

ataI (A) 8 8 37.2 -111.6 12.471 54.8 -38.9 4.094 08.5 -776.6 2.137
7oducts

(8) 7 9 35.2 -123.0 18.075 60.1 -56.5 12.445 10.4 -663.3 1.471

Lectro-(A) 34 18 79.1 -43.9 4.352 23.7 -12.0 3.756 39.4 -15.6 0.080

Lcs

(B) 30 22 72.6 -37.5 3.366 21.5 -9.8 2.654 51.5 -39.1 0.543

isce- (A) 9 7 36.5 -12.2 1.020 11.2 -4.0 1.299 288.7 -115.4 1.184

1 aneous

(8) 8 8 34.2 -9.1 0.560 10.6 -3.3 0.882 75.1 -98.8 0.863

oue:Tcw.ri ml tctur;r ir-me5 Survey

W W I ..........

source:



42

indicates the results with respect to the first scheme and

Row(B) the second. The regression constant, Po, is equal to

the mean of Y over local firms, and the regression

coefficient, Pl, is equal to the difference between the

group means. The sign of Pl thus indicates the direction of

the difference between group means. Analysis has been

confined to intra-industry comparison, because of conceptual

problems involved in comparing firms across industrial

branches. Two important export industries, manufacturing

food and wood products, were not analyzed, because an

insufficient number of firms with foreign capital

participation were observed.

In four of the six industries investigated, the null

hypothesis that no distinction can be made between foreign

and domestic firms regarding the factor intensity of

production is confidently rejected. Of the four, however,

only in textiles does it appear that foreign firms adopt

more capital-intensive technology than their domestic

counterparts. In the cases of apparel, plastic products

(with over 50 percent capital participation), and metal

products, it appears that firms with foreign capital

participation adopt more labor-intensive, less capital-

intensive technology than do their domestic counterparts.

In the remaining two branches, electronics and miscellaneous

manufactures, no significant difference is found, though the

average capital-labor ratios and output-labor ratio are
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lower for firms with foreign capital than those without.

The results presented here strongly suggest that

export-oriented DFI does not contribute to factor

proportions(capital intensive) problems in LDCs (33). On the

contrary, in four important export industries, foreign firms

appear to be more capable or willing to use labor-intensive

technology than domestic firms. These results are consistent

with several other empirical studies which compared foreign

and domestic firms. Helleiner reports that "preliminary

results of a detailed study of 1400 firms in Israel,

Colombia, the Phillipines and Malaysia indicate that in

industries in which capital-labor substitution is evident,

the multinational firms used their capital more intensively

than local firms so as to more than offset higher capital-

in-place to labor ratios" (34, p.25). A study comparing nine

foreign manufacturing firms with 10 Korea firms found "no

clear pattern as to whether foreign firms are more

mechanized than Korea firms" (35, p.190). A further study

comparing 14 US subsidiaries in the Phillipines and Mexico

with 14 closely matched local counterparts also failed to

find a statistically significant difference between the two

samples with regard to either capital-labor ratios or labor

productivity (36, p.349). A shortcoming of the latter two

studies was that they were composed of rather small samples

and were unable to hold industry -specific factors constant.

Although the results of these studies conflict somewhat with
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the Taiwan finding that foreign firms were more labor-

intensive than local firms, they support the general premise

that the technological nature of export-oriented foreign

investment is appropriate in labor-abundant, low wage

countries.

Technical Change Estimated by a Modified CES Production

Function

In addition to the investment model and factor

intensive model previously discussed, this is the issue of

technical change which can be evaluated by estimating a

modified CES production function.

It was only after World War II, CES production function

has come into common use, and used as another form of

production function (37). The following equation of this

function known as the constant elasticity of

substitution(CES) production function, is

Q = A(SK +(l-S)Le)

(A>0; 0<8<1; -l<e=0)

Where K & L represent two factors of production, and A, B,

and e are three parameters. The parameter A (the efficiency

parameter), serves as an indicator of the state of

technology. The parameter 8 (the distribution parameter),

has to do with the relative factor shares in the product.

And the parameter Q(the substitution parameter)--is what

determines the value of the (constant) elasticity of
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substitution.

In 1965, by studying on the biased efficiency growth

and capital-labor substitution in the U.S., David and

Klundert (38) began an initial investigation on technical

change by estimating the modified CES production function.

They make use of a general aggregate production function of

the now familiar modified constant elasticity of

substitution(CES) form, is because that permits estimation

of the substitution parameter(efficiency parameter and

distribution parameter are not included), while allowing for

the possibility of nonneutral technical change (39).

From this study, it is found that during the twentieth

century, technical change in the U.S. private domestic

economy has not been Hicks-neutral, nor, for that matter,

has it been Harrod-neutral; although both labor augmentation

and capital augmentation have been going on since 1900,

these changes have been biased in a labor-saving direction.

This finding obviously hightens the attractiveness of the

unrestricted input-augmentation concept, and would alter the

findings of the conventional measurement in the Cobb-Douglas

form (40).

This new finding has been adopted by some individual

countries on their technical progress study. In Taiwan, the

same methodology and estimation has been done by the Council

for Economic Planning in 1976, and its results provide us a

new direction on studying the relationship between the DFI

. - -- " '



46

and Technology Transfer. We will separate our study of

Taiwan's case into two parts, (1) Average labor productivity

and (2) Results of modified CES production function as

follow.

(1) Average Labor Productivity

In order to analyze the technical progress of

manufacturing industries in Taiwan from 1952 to 1975, the

period will be divided into two sub-periods, 1952-1960 and

1961-1975, for the following reasons:

(a) An official statistical test and its results given

by Council for Economic Planning are listed below(41), which

show the same behavior pattern for the average labor

productivity for the period of 1952-1960 and 1961-1975

indicates that if any structural change had taken place

during the entire period, it probably did so in 1960 or

1961.

(b) The second monetary reform was successfully

achieved by 1961, as the average annual rate of price

inflation came down from 10.5 percent in 1952-1960 to 2.0

percent in 1961-1965 and 2.9 percent in 1966-1975.

(c) In 1961 the multiple exchange rate was abandoned

and the simple exchange rate become effective.

(d) The real wage rate, having remained nearly fixed,

began to rise rapidly after 1961.

(e) the rate of labor absorption into the non-

agricultural sector, having kept pace with the increase in
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total population, started to exceed population growth

rapidly after 1962.

(f) The rate of investment in the manufacturing sector

accelerated after 1961.

Fig. 2 Labor Productivity In The Manufacturing Industry 1952-1975

V
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Trend based on CES I
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Note: CES I: log v= 0.71567 + 0.77655 log w + 0.04843 t R2=0.963
(0.37661) (0.16637) (0.00746)

CES II: log v= 1.80760 + 0.32986 log w + 0.04855 t R2=0.959
(0.55650) (0.26649) (0.01599)

CES I is estimated for 1952-1960, whereas CES II is for 1961-

1975.
Source: Council for Economic Planning, Executed Yuan, Taiwan,

R.O.C
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Concerning the time pattern of average labor

productivity, Figure 2 shows the actual value and the

estimated curve which would have been realized in 1961-1975

if the rate of technical process in 1952-1960 had remained

the same for the later period. In order to test the

hypothesis that there is no difference between the

regression coefficients of the ordinary CES functions in one

sub-period and those in another sub-period, the F-test was

applied to the CES production functions estimated for

different subperiods. it was found in Table VI, below that

the second row figure is greater than the 5 percent

significance level but less than the 1 percent level. This

suggest that 1959-1960 as a dividing point. But in the

following study due to the above mentioned factor, the year

1960-1961 was identified as a demarcation year.

TABLE VI

Test of Equality Between Coefficients in Two Sub-Periods

Periods Sum of Square F-Value Periods Sum of Square F-Value
Residuals Residuals

52-58 7.732 52-61 17.184
59-75 17.623 3.7099 62-75 15.760 1.8570
52-75 47.062

52-59 8.049 4.0726 52-62 26.817 0.9762
60-75 16.201 63-75 11.592

52-60 12.838 2.6895 52-63 28.731 1.2097
61-75 16.201 64-75 8.060

Notes: degrees of freedom is (m+n-2k)/k=(24-6)/3=18/3

Source: Council for Economic Planning, Executed Yuan, R.O.C
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The value of F=Q3/k / Q2/m+n-2k, where Q2=QI + QII, Q3=

Ql-Q2, QI is the sum of square residuals for the first sub-

period; QII is that for the second sub-period; and QI is

that for the entire period. The theoretical F value at the

1% significance level is 5.74 and the one at the 5% h

significance level is 3.41. (2) Results of Modified CES

Production Function

Using the year of 1961 as a dividing point, the

observation of technical change is divided into two periods,

1952-1960 and 1961-1975. A Modified CES production function

of the typed employed by P.A. David and T. Van de Klundert

is used for the study of both the rate of "factor

augmentation" and the extent of biased technical progress.

-e -p -l/g

Y = ((ELL) + (EKK) } .............. (1)

Where Y, ELL, EKK stand for, respectively the output,

the input of labor and capital in "efficiency units". L and

K are labor and capital in conventional measures (42).

A number of factors such as education, technical

improvements in capital equipment and the change in quality

of labor have "input augmenting" effects which cannot be

observed by conventional means. Positive changes in EL and

EK over a period of time are considered as "labor-

augmenting" and "capital-augmenting" respectively.
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If technical change is Hicks-neutral, then the rates of

change in labor and capital efficiencies are equal. If the

elasticity of substitution is less than unity (6<1), a labor

augmenting bias amounts to the same thing as a labor-saving

bias, and also a capital-augmenting bias is the same thing

as capital-saving bias in the Hicksian sense.

Since the equation(l) implies constant return to scale

and the elasticity of substitution C. = 1/l+e. It yields(See

Appendix 2-b):

K wL OF _ jE=) SL . ... ....... . ..*.* . .... (22

L rK EW. Se. EY

Where SL and SK denote the share of labor and capital

respectively. Assuming that changes in EL/EK take place at

a constant geometric rate(L- K), EL/ER can be rewritten as

E!ME.( O) exp. tL-*1cJ t.. rr. . o.. "e " * *" "**V** .* "e. ( )

Eic EM(O) -

Thus,. (43.).

L EP(O) rK

which may be fitted by ordinary least squares to the data on

capital, labor and relative factor shares for the

manufacturing industry. The results obtained are given in

Table VII.
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TABLE VII

Results of Modified CES Production Function

Period 0 AL- AK(%) R2

1952-60 -0.05 1.59 0.90
1961-75 0.06 8.53 0.97
1952-75 0.21 6.42 0.93

Source: Shirley W.Y. Kuo, The Economic Structure of Taiwan,

1952-1969, pp. 39-40 DGBAS, National Income of The
Republic of China, 1976.
Household registration Statistics, 1975
Quartly Report on the Labor Force Survey in Taiwan, 1976
Council for Economic Planning, R.O.C

As can be seen from Table VII, the technical progress

in the manufacturing industry over the period of 1952-1975

was not neutral. The efficiency of labor grew at a rate 6.42

percent higher than the rate of increase in the efficiency

of capital. As the elasticity of substitution between

capital and labor is significantly lower than unity, and the

efficiency of labor increased significantly faster than the

efficiency of capital, technical progress was biased in a

labor-saving direction over this period.

Table VIII, shows that the degree of capital intensity

is much less in the first sub-period than in the second. The

relative advancement of labor and capital efficiencies went

up closely together in the first sub-period but labor

efficiency considerably exceeded capital efficiency. This

can be explained that relatively faster inpouring of capital

(Mainly are foreign investments) into the manufacturing

industry after 1961, seems to have caused capital efficiency
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to grow more slowly than labor efficiency. Therefore, this

test supports the commonly held view, that foreign

investment has been contributed to the manufacturing

industry in Taiwan with the transfer of technology.

TABLE VIII

Growth Rate of Capital and Labor (%)

Period Growth Rate Growth Rate Growth Rate of
of Capital of labor Capital Per Labor

1952-60 6.77 4.45 2.22
1961-75 16.02 6.70 8.73
1952-75 10.62 5.4 5.21

Source: the same as Table VII.
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CHAPTER IV

EFFECTS OF DIRECT FOREIGN INVESTMENT ON THE

INDUSTRIALIZATION OF TAIWAN

In discussing the industrialization of Taiwan, recent

studies often ask, "What has been the role of foreign

investment in the industrialization of Taiwan ?" (1).

Simply to synchronize the growth of foreign investment and

industrial production and find correlation between them may

not be very meaningful, as a statistical correlation between

these two variables does not necessary show a significant

relationship. The latter can be better verified through

investigation of the effects of foreign investment on the

various economic factors which are essential in the

industrialization of an economy.

Effect on Capital Formation

Shortage in the supply of capital probably constitutes

one of the most important bottlenecks in a developing

economy (2). It may result from the savings gap, i.e.,

domestic savings short of the intended investment, or from

the foreign exchange gap, i.e., foreign exchange received

mainly from exports being insufficient to pay for imports

(3). Most likely a country in the process of development

suffers from both the savings and foreign exchange gaps.

This applies to Taiwan, despite the high propensity to save.

Taiwan has been generally experiencing a savings gap,

57
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because of the ever rising investment needs(4). There has

also been a tremendous amount of importing of industrial raw

materials, petroleum, and machinery and equipment in the

process of rapid industrialization. Taiwan's imports have

exceeded exports in most years after world war II. As a

result, there has been an incessant need of foreign capital

to fill these gaps. This need has become all the more

pressing in later stages of development when the economy is

being developed toward establishing or expanding more

sophisticated and heavy industries which generally require

large sums of capital and may not be supplied in sufficient

amounts from domestic sources.

From Table IX, we will note that although playing a

negligible role in capital formation throughout the 1950's,

foreign investment gained significance after 1960 and

increased in the 1970's, constituting 8.9 percent of the

gross capital formation in 1975. This was particularly

important in the period after the termination of U.S aid in

1965. The inflow of private foreign capital served to fill

the deficiency resulting therefrom. Although foreign

investments did not provide a very large portion of gross

capital formation, they were concentrated in certain

industries, such as those manufacturing electronic and

electric appliances, chemicals, machinery and equipment, and

basic metals and metal products. According to Hwa Yen's

survey, 68 percent of firms in the electronic and electric
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appliance industry were operated with the participation of

foreign capital, 40 percent of firms in the chemicals

industry, 67 percent in machinery and equipment industry, 47

percent in metal products industry, 50 percent in non-metal

minerals industry (5). This certainly contributed a great

deal to the industrializaion of Taiwan.

It should be noted, however, that the amount of foreign

investments as stated in the table refer to those approved

by the governmental authorities in Taiwan. The actual

arrival amounts would be smaller. Also, the inflow of

foreign capital has not resulted entirely in capital

formation. To the extent that foreign capital flowed into

Taiwan in the form of capital goods, raw materials, and

components parts, and for construction of plants, foreign

investments increased capital formation in Taiwan. The

portion of foreign capital used for defraying administrative

and marketing expenses and for paying wages and local

services did not constitute capital formation unless the

institutions providing these services accumulated these

funds for expanding productive capacities. In addition, the

capital from abroad used for the take-over of existing

domestic firms would not be conducive to capital formation

in the host economy if the funds received by domestic firms

were diverted to consumption uses.

On the other hand, capital formation should not be

confined to the direct increase in capital resources
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resulting from foreign investments. The latter bring about

an increase in national income which would in turn lead to

advances in savings and capital formation. In other words,

in supplementing capital formation, foreign investment

contributes no small measure to Taiwan's industrialization.

TABLE IX

Capital Formation and Foreign Investments*
1952, 1960, 1965, 1970-75

(Amount: NT $Million)

Gross Domestic Capital Formation

Gross Domestic Capital Formation Foreign Investment
Year

Industry %of GDCF
Total Amount %of in

Amount %of Total GDCF Industry

1952 2,643 895 39.9 17 0.6 1.9

1960 12,587 5,281 42.0 618 4.9 11.7

1965 26,096 11,463 43.9 1,664 6.4 14.5

1970 58,886 30,848 52.4 5,556 9.4 18.0

1971 57,565 34,001 59.1 6,518 11.3 19.2

1972 72,815 35,814 49.2 5,066 7.0 14.2

1973 106,552 55,487 52.1 9,456 8.9 17.0

*Foreign investments are converted into Taiwan dollars at official

foreign exchange rates: 1952, NT $15.6 per U.S. $; 1962-1972, NT
$40 per U.S. $; 1975, NT $38 Per U.S. $.
Source: Economic Planning Council, China, Taiwan Statistical Data

Book, 1975.
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Effect on Government Revenue

In addition to contributions made by foreign investment

to capital formation in the host country, the latter may

benefit from tax payments made by foreign investors. 
In

Taiwan, however, because of the tax exemptions and

reductions as provided in the statute for Encouragement of

Investment, the tax revenues received by the government 
were

not large. The government revenues were further restrained

by the transfer pricing policy adopted by the foreign

affiliates of multinational corporations in Taiwan (6). They

were mostly engaged in the production of component parts 
for

assembly into finished products to be sold mainly in

developed countries. But there are no established market

prices for components. There may be a bias in favor of

assigning a larger portion of profit to the parent company,

leaving a smaller part of return to local production.

Based on official statistics in the fiscal year of

1975, the foreign enterprises reaped a total profit of NT

$9,375 million, of which NT $5021 million, or 53.8 percent,

were exempted from taxation. They paid income tax in the

amount of NT $1,288 million, constituting about 13.8 percent

of their profits (see Table X).

On the other hand, the government in Taiwan has spent a

large sum of funds in providing land sites, transportation,

communications and other infrastructure facilities to

foreign investors, particularly in three free export-

--
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processing zones. Although facilities 
in these zones have

been made available to both foreign and 
local investors,

since most factories there have been operated 
by foreign

establishments, a considerable portion of cost thus incurred

should alloted to foreign investments. 
(As of April 1975,

there were 290 enterprises in three export 
processing zones,

of which 99 were operated by foreign nationals, 
32 by

overseas Chinese, 87 by joint venture, and 37 by local

interests.) This may offset to a great 
extent the revenues

directly received by the government.

The benefit to government finance, however, 
should not

be confined to the direct tax revenues. The income received

by local workers and other productive 
factors in the

operation of foreign establishments would 
be taxed, thereby

indirectly enhancing the government revenues. Together, 
the

effect may be significant. Similar, the effect on the

industry of Taiwan is positive.. Effect on Foreign Trade

Foreign investment has a great effect on the foreign

trade of the host country regardless of whether 
such

investment is made for expanding exports or developing 
the

production of import substitution goods. 
In the export-

oriented investment, where foreign firms are primarily

interested in seeking raw materials or producing 
component

parts or finished goods for export 
in order to improve their

competitive position in the world market, 
undoubtedly export

trade would increase.
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TABLE X

Gross Revenue, Profit and Income Tax by Industry*
Amount (Amt) : NT $Million

Gross Profit Tax Corporate
Revenue Exemption Income Tax

(G.R) Amt %of G.R Amt %of Profit Amt %ofrprofit

Food,Beverage 4,161 203 4.9 105 51.7 27 13.3
Processing

Textile,Foot-
wear,Garment 11,726 2,083 17.8 1,077 51.7 241 11.6

Lumber, Bamboo
Paper Products 997 73 7.3 10 13.7 14 19.2

Plastic,
Rubber Products 2,246 102 45.4 47 46.1 17 16.7

Chemicals 10,805 2,425 22.4 1,086 44.8 359 14.8

Non-Metallic
Minerals 4,675 702 15.0 228 32.5 97 13.8

Basic Metals &
Metal Products 1,984 216 10.9 75 34.7 42 19.4

Machinery,
Equipment & 1,309 77 5.9 30 39.0 20 26.0
Instrument

Electronic
& Electric 28,635 3,078 10.7 2,303 74.8 373 12.1
Appliances

Construction 265 -6 - - - -

Services 1,902 264 13.9 28 10.6 70 26.5

Others 1,771 117 6.6 31 26.4 27 23.1

Total 70,474 9,335 13.2 5,020 53.8 1,288 13.8

*Based on a survey of 449 foreign enterprises by the Foreign Invest-

ment Commission.
Source: Foreign Investment Commission, Ministry of Economic Affairs,

R.O.C, An Analysis of the Operations and Economic Effects of

Foreign Enterprises in Taiwan (in Chinese), June, 1975.
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Besides, the machinery and equipment and some

industrial raw materials are mostly supplied from foreign

sources. This would result in an increase in imports. In

import-substitution investment, the output is primarily

intended for sale in the host country. The investment is

made mainly on long term considerations such as market size,

local production costs and the potential market development.

Sometimes foreign investment takes place in response to the

subsidies offered by the host country government for

developing the local market. This may lead to a decrease in

the import of finished products, but still there would be an

increase in the import of capital goods and industrial raw

materials. Aside from the direct effect of foreign

investment on the foreign trade of the host country, there

is the indirect effect through income change. As national

income grows due to foreign investment, there would be

increase in imports via the marginal propensity to import.

This may further stimulate the foreign trade of the host

country (7).

Foreign investment plays a particularly significant

role in the expansion of foreign trade in Taiwan. Foreign

investments in the 1950's were primarily aimed at producing

import-substitution goods to meet the domestic need. Their

role in export expansion, however, became more pronounced in

the 1960's especially after the establishment of the

Kaohsiung Export-Processing Zone in 1966.
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As Table II shows (see Chapter I), along with the

growth of foreign investment, both export and import trade

showed rapid advances throughout the 1960's and in the early

1970's. Exports increased from NT $1.5 billion in 1952 to NT

$213.7 billion in 1974, while imports increased from NT $2.5

billion to NT $265.4 billion in the same period. Beginning

in 1971, there were export balances. This trend continue

until 1974, when exports from Taiwan declined under the

impact of world-wide wide recession and imports increased

due to the high price of energy and industrial raw

materials. The expansion of trade was particularly

noteworthy in the export of industrial products constituting

84.5 percent of the total exports in 1974 and in the import

of capital goods and raw materials contributing 93.9 percent

of the total in the same year.

The contribution of foreign investment to the expansion

of exports, however, varies among different industries.

Table XI demonstrates that in 1973 foreign enterprises

produced for export textiles including garment and footwear

in the amount of NT$ 9,595 million, constituting 81.8

percent of their total sales. On the other hand, exports of

electronic and electric appliances by foreign enterprises

amounted to NT $19,773 million, representing 69.1 percent of

the total revenues they received in Taiwan.

The expansion of exports does not necessarily bring in



66

large amounts of foreign exchange. The latter will primarily

depend on the proportion of import contents in

manufacturing. Only with a low proportion of import contents

will the expansion of exports lead to a great increase in

the supply of foreign exchange. Table XI also shows that in

1973 the imports of raw materials, fuels and component parts

by foreign enterprises reached NT $20,338 million, or 28.9

percent of the value of their products. As a portion of the

latter went to the domestic market, such imports constituted

a still higher proportion of the value of exports, which was

47.9 percent in the year. For some industries such as

electronic and electric appliances industry, basic metals

and metal products, and non-metal mineral products, the

input purchases from abroad consumed from 56 percent to over

90 percent of the value of their exports. The net

contribution to the supply of foreign exchange was therefore

very limited. However, the influence of foreign investment

on individual industry is still significant.

Effect on Balance of Payments

To maintain equilibrium in the balance of payments is

certainly of great concern to a developing country. Whether

or not foreign investment will improve the balance of

payments, however, cannot be assured. It will change over

time. The initial transfer of capital provided by foreign
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TABLE XI

Exports Proceeds and Import of Raw Materials and
Components Parts by Industry:1973*

(Unit: NT $Million)

Gross Exports Proceeds Imports of Raw Materials
Revenue
(G.R) Amt. % of G.R Amt. %of G.R 'of Exp.Proce

Food, Beverage
Processing 4,161 1,601 38.5 433 10.4 27.0

Textile, Foot-
wear,Garment 11,726 9,595 81.8 3,834 32.7 40.0

Lumber, Bamboo
Pulp,Paper 997 631 63.3 571 57.3 90.5

Plastic &
Rubber 2,246 1,862 82.9 415 18.5 22.3

Chemicals 10,805 5,671 52.5 2,106 19.5 37.1

Non-metallic
Minerals 4,675 423 90.4 388 8.3 91.8

Basic Metals
& its product 1,984 952 48.0 826 41.6 86.8

Machinery,
Equipment & 1,309 735 56.1 346 26.4 47.0
Instrument

Electronic
& Electric 28,635 19,773 69.1 10,985 38.4 55.6
Appliances

Construction 265 - - 8 3.1 -

Services 1,902 - - 59 3.1 -

Others 1,771 1,223 69.6 366 20.7 29.7

Total 70,474 42,476 60.3 20,338 28.9 47.9

*Based on a survey of foreign enterprises by the Foreign Investment

Commission.
Source: Foreign Investment Commission, Ministry of Economic Affairs,

R.O.C, An Analysis of the Operations and Economic Effects

of Foreign Enterprises in Taiwan(in Chinese), June, 1975.

". -..
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investors to the host country certainly exercises a

favorable effect on the latter's balance of payments. Once

the operations get started, the foreign establishments may

contribute continuing benefits to the host country's balance

of payments by using their products for export or for import

substitution.

Although foreign investors tend to import machinery and

equipment and raw materials from abroad, most likely these

imports are paid from the investment capital during the

initial stage. Foreign affiliates may incur losses at the

start or make only moderate profits which are usually

reinvested to build their competitive position. As time goes

by, however, foreign investment may show a reverse effect on

the host country's balance of payments. Foreign affiliates

may not continue to bring new capital to the host country.

On the contrary, they may repatriate capital to the parent

corporations. Also, repatriation of profits and payments to

foreign factors of production may continue to increase.

Besides, higher income generated by foreign investment would

induce more imports via the marginal propensity to import.

These may create a severe drain on the host country's

balance of payments (8).

The economy of Taiwan has shown great capacity to

transform its structure to utilize foreign investment first

in developing the production of import-substitution goods
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and more recently in expanding the production of

manufactured goods for export. Although, because of the

limited endowment of natural resources there is a need of

importing raw materials and capital goods in large amounts,

Taiwan has been able to meet such foreign exchange

constraint by expanding exports at a fast pace. As a result,

the balance of payments situation in Taiwan has in recent

years shown great improvement, realizing sizable surpluses

in current accounts and increases in foreign exchange

reserves. This favorable trend was only halted in 1974 when

Taiwan's trade was greatly affected by the world-wide

economic fluctuations (9).

It should be noted, however, that accompanying the

increase in foreign investment, payments to foreign factors

has showed rapid growth, particularly after 1970. As

indicated in Table XII, throughout the 1960's payment to

investors and foreign capital, labor and other productive

factors were negligible. in the 1970's, these payments

stepped up, reaching U.S. $235.9 million in 1974. The

payment greatly exceeded the capital brought into Taiwan

through foreign investments which stood at U.S. $189.4

million within U.S. $231 million in 1974. The reverse flow

of net investment capital may continue to grow in magnitude

and adversely affect the balance of payments in Taiwan.
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TABLE XII

The Balance of Payments
1960, 1965, 1970-74

(Unit: U. S. $Million)

1960 1965 1970
Item -

Credit Debit Credit Debit Credit Debit

Goods & Services 193 323 524 609 1,674 1,677

Merchandise 164 287 451 517 1,469 1,363

Others 29 36 73 91 205 313

Factor Income &
Payments 2 2 8 13 59 69

Transfer Payments 92 3 35 3 25 11

Balance on Current
Account - 41 - 56 1 -

Capital Movement 59 - 57 4 208 15

Monetary Movement* - 19 15 - - 194

Net Errors &
Omissions 1 - - 11 -1 -

*Refers to the net foreign assets of the banking system.
Source: Economic Research Department, Central Bank of China. R.O. C

_



71

TABLE XII--Continued

1971 1972 1973 1974

Credit Debit Credit Debit Credit Debit Credit Debit

2,294 2,132 3,282 2,789 4,987 4,418 6,266 7,387

2,047 1,755 2,979 2,332 4,476 3,710 5,592 6,404

247 377 303 457 511 708 674 983

91 94 106 104 163 166 231 236

25 13 27 9 16 15 26 13

171 - 513 - 566 - - 1,113

97 69 94 43 201 293 1,007 3

- 179 - 549 - 390 55 -

- 20 - 6 - 84 54 -

-"* - --- - --- - - --- - --- - - - p"Womp"m
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Technology Transfer and External Effects

Foreign direct investment entails not only a transfer

of capital, but it usually also includes a transfer of

technology from an investing country to the host country.

Although research and development tend to be concentrated in

the home country close to the head office or in a location

offering advantages in the form of intellectual spinoffs,

there may be research adaptive to the special conditions and

needs in the host country. Adaptations occur in response to:

1) the need to scale down the volume of production to suit

local markets, 2) the difficulty of achieving acceptable

standards of quality control and desirability of using less

sophisticated procedures and equipment, 3) local customs and

legal regulation (10).

Undoubtedly, foreign direct investments, particularly

from multinational corporations, have been an important

vehicle in transferring new technology into Taiwan. In fact,

according to the Statute for Investment by Foreign

Nationals, technical know-how and patent rights are treated

as one form of equity investment. The operations of foreign

affiliates set an example to the local industries. The

Chinese manufacturers may not lag behind the Japanese in

their ability to imitate. This results in a spread of

technological innovation from foreign countries into Taiwan.

Aside from direct investment, the transfer of
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technology can be made through licensing arrangements in the

host country. Licensing may be an inexpensive way of

gaining access to foreign technology, but there are

limitations to its use. On the supply side, the licenser may

hesitate in providing technology through such arrangements,

as he may be unable to reap license royalty or fees in

sufficient amounts because of the limited scale or operation

in developing countries. Licensing may also lead to actual

or potential loss of control over the technology by the

licenser. On the demand side, the licensee may be uncertain

about his ability to take full advantage of the transferred

technology, and consequently uncertain about whether he can

realize net profit over the payments of royalty and fees to

the licenser.

The past record for the acquisition of advanced

technology through licensing arrangements in Taiwan has not

been successful. Although there were scattered technical

cooperation projects in the 1950's, the importance of the

transfer of technology through licensing was not recognized

by the industrial community until 1962, when the Statute 
for

Technical Cooperation was promulgated by the government

(11). Since then, the case for technical cooperation greatly

increased. Still, the accomplishments have not been

impressive. As shown in Table XIII, from 1952 to 1974, a

total of 837 projects were approved by the government in

Taiwan. Among them, 615 cases were between Chinese companies

ww
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and Japanese companies. Only 151 projects were between

Chinese and American companies, and 71 projects between

Chinese and companies from other regions. Similar to the

distribution pattern in foreign investments, the projects

were mostly made in the electronic and electric appliances

industry, followed by the chemicals, machinery and

equipment, and metals and metal products industries.

In addition to the transfer of technology, foreign

investment may provide external benefits to the host country

by indirectly stimulating local companies to improve

efficiency in production and management. Also, local firms

may be able to get access to the markets in developed

countries through their contact with foreign affiliates. The

use of local subcontractors and suppliers by foreign firms

and the necessary training of workers, as well as

technicians and managerial personnel, may further bestow

beneficial effects on the host country. Taiwan's industry

has benefited much from these external effects in the past,

although these effects may decline in the future as foreign

investment operations will become routine upon reaching the

stage of maturity, and new investments may not be

forthcoming in large amounts.

In sum, foreign investment has in the past exercised

great effects on the industrialization of Taiwan. Following

the termination of foreign aid from the United States in

1965, it provided the much needed capital for industrial
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development. Particularly important has been its

contribution to the expansion of exports of manufactured

goods and the consequent improvement of the balance 
of

payments. also it has created employment for the booming

population. The direct benefits to the government revenue

and local business have not been great. Nor has the

technology been effectively transferred. But, indirectly,

the government and local enterprises have benefited 
from

foreign investment via the income and external effects.

These benefits, however, have not taken place without costs

to the host country. In last few years there have emerged

the tightening of the labor market, the rising commodity

process, the high vulnerability of Taiwan's economy to world

economy fluctuations, and the excess of payments to foreign

factors over new investment capital. These unfavorable

tendencies has become more severe in the late 1970's.

Foreign Investment and Host Country's Resource Allocation

With a limited endowment of natural resources but a

plentiful supply of skilled and intelligent manpower, Taiwan

certainly needs foreign investments to help develop the

import-substitution or export-oriented industries. In the

1950's, however, the import substituting industries have

consumed more foreign exchange than they are supposed to

save by importing raw materials and machinery equipment.
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TABLE XIII

Number of Technical Cooperation Projects by Industry
and Origin Cumulative 1952-1974

Industry U.S. Japan Others Total

Food & Beverage Processing 4 24 1 29

Textile, Garment, Footwear 15 27 2 44

Lumber, Bamboo, Pulp and

Paper Products 4 7 1 12

Plastic & Rubber Products 4 40 2 46

Chemicals 31 99 22 152

Non-Metallic Minerals 6 27 3 36

Plastic Metals and
Metal Products 15 91 7 113

Machinery, Equipment and
Instrument 17 93 17 127

Electronic and Electric

Appliances 51 159 12 222

Others 4 48 4 56

Total 151 615 71 837

Source: Foreign Investment Commission, Ministry of Economic Affairs,

R.O.C

Moreover, the distorted domestic price system adopted in

favoring import-substitution investment has discouraged

export expansion and result in an inefficient allocation of

resources. In the 1960's and 1970's, the development toward

an export-oriented situation may not be healthy for a

nation's economy, either (12). As the foreign affiliates
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may shift production in and out of host 
countries in

response to labor costs and other employment conditions, 
the

economy is then subject to the world-wide economic

fluctuations originating in developed countries. Also, the

terms of trade tend to be unfavorable to export-oriented

developing economies. Faced with keen competition from

other developing countries and severe restrictions from

developed countries, exports of light manufactured goods in

large quantities may only be obtained at depressed 
prices.

Meanwhile, the prices of the imported machinery and

equipment, fuel, and raw materials mostly controlled by the

international cartels or oligopolists have greatly

increased. The high proportion of exports in an economy may

also lead to a stringent supply of resources to non-export

industries, and creating an inefficient allocation of

resources, thereby producing high factor and commodity

prices in the domestic market. These phenomena have 
all

occurred in Taiwan, as well as in most other developing

countries in recent years (13). There is a need for

reformulation of Taiwan's trade and investment strategies.

Although Taiwan may have to continue to emphasize the

development of manufactured goods for export, selectivity in

the use of foreign investments on certain export industries

is highly desired.
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CHAPTER V

CONCLUSION

The technology plays an important role in economic

development. Direct foreign investment(DFI) is an effective

channel of achieving an inflow of this technology. 
DFI can

contribute to the growth of an economy not only by

introducing new techniques of production and upgrading the

domestic technology level, but also by stimulating the

growth of related industries through each 
individual effect.

The purpose of this study is to examine the 
role of DFI and

technology transfer and to find their effects on the

domestic economy.

From our study, we have found that DFI and technology

transfer play a significant role in the manufacturing

industry of Taiwan. Its main contributions lie in having

provided the much needed industrial capital 
after the

termination of foreign aid from the United States in 1965,

and helped to improve the balance of payments, growth

revenue, capital formation and technology level of Taiwan.

Without foreign investment the industrial development,

particularly the expansion of manufacturers' exports, may

not have proceeded at such a fast pace as has been actually

experienced. Also, it has served to mitigate 
the local

resource shortage problem(except manpower). Because of the

liberal tax concessions offered by the government 
and the

79
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operations of most foreign affiliates vertically 
integrated

with parent corporations at home, the direct benefits to the

government and local business revenues along 
with spread of

modern technology have not been great. The indirect benefits

derived through the external effects may have been

significant.

This entire study has concentrated on investigating the

positive impact of foreign investment. However, there also

exist some negative externalities which have been costs to

the Taiwan economy. For example, the pollution problem: most

chemical industry invested by foreign firms who operated 
in

Taiwan has been in order to escape the high social cost

associated with their home country production. Besides, the

labor market has in recent years felt the pressure of

competition between local and foreign manufacturing 
firms in

hiring skilled workers, the wages have been rising rapidly,

as well as the price of fuel; raw materials and consumer

goods. this all leads to an accelerated inflation.

Furthermore, placing over-reliance on the export-oriented

manufacturing industries, the economy of Taiwan has

experienced deterioration in the terms of trade and high

vulnerability to the world economic fluctuation. Faced with

the increasing protectionism among the leading industrial

countries today, there is a need for a new policy in Taiwan

to cope with this changing circumstance.

Entering into a new stage of industrialization, Taiwan

~ l Tr dIE(1I~b@ NIF Iiill'llmli
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is in need of advanced technology through both foreign

direct investment and licensing arrangements. The technology

introduced by foreign firms can influence the local economy

in several ways- linkage effects are one of them. 
However,

since the available material in Taiwan is limited, 
we do not

proceed our study on this subject in depth. 
For sustaining

a growth economy, it requires the spread of the effects of

export expansion to other sectors of the national 
economy so

that these sectors may develop at the same time. The

development of other sectors may further reinforce 
the

expansionary .forces originating in the export 
sector and

render support to the demands of each, thus escalating the

economy to a high level and making possible the takeoff 
into

a sustained growth. Such spread are called linkage effects

and can be realized through the purchases of raw materials

from local companies by the foreign investment export

industries, and via the transfer of technology embodied in

the manufacture of exports. Besides, in order to sustain an

economy's growth the export industries should be able to

generate a sufficient amount of savings so that 
they may be

plowed back for reinvestment or investment in 
other

industries.

In the past, the export-oriented investments in Taiwan

have been deficient in these effects. As indicated

previously, most foreign affiliates have undertaken

relatively simple processing and assemblying operations 
in

_
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Taiwan with most machinery and equipment, components 
and raw

materials imported from abroad. Therefore, the linkage

effects on local industries are relatively low.

This is particularly true of the export industries 
in

the free export processing zones. These zones have fulfilled

the mission of expanding exports from Taiwan, but with

limited linkage effects of manufacture, the operations there

may not serve as a basis for a sustained economic 
growth.

Today when exports have already assumed a very high

proportion of the national income and inflation has become

increasingly severe, there is a need to restructure export

industries. Further works on empirical linkage effects are

definitely necessary, and in the future there may be

required to encourage only in those foreign investments

which can provide significant linkage effects on local

industries.

The results of our study indicate that DFI and

technology transfer can have a significant positive impact

on this export-oriented manufacturing industry and create

beneficial effects in a developing host country. However,

the study also points out that both these benefits are not

without limitations. Understanding both the positive

economic impact of DFI and technology transfer and its

limitations is crucial in formulating a country's DFI policy

to serve its development purpose.



APPENDIX

1-a. Foreign Direct Investment By Origion

(Average annual value in Millions of U.S. dollars)

U. S. A Japan Others 0. S. C (H.K) Total

%of % of %of %o %of

Period Amt. Total Amt. Tota Amt. Total Amt. Total Amt. Tota

1953-60 23.5 66.0 1.7 4.8 0 0 10.4 29.2 35.6 100.0

1961-65 55.1 55.6 8.2 8.3 8.3 3.6 32.2 32.5 99.1 100.0

1966-78 163.7 38.6 79.2 18.7 61.2 14.4 120.4 28.4 424.5 100.0

1971-75 227.8 26.9 126.9 15.0 244.0 28.8 247.3 29.2 846.0 100.0

1976-80 306.2 23.3 241.8 18.4 210.8 16.1 554.4 42.2 1313.2 100.0

Total 776.3 28.6 457.8 16.8 519.6 19.1 964.7 35.5 2718.4 100.0

Source:Investment Commission of The Ministry of Economic Affairs,

Statistics on Overseas Chinese & Foreign Investment,Technical

Coorporation, Outward Investment, Outward Technical

Cooperation, The Republic of China, December 31, 1980.

Note: Amt(Amount), O.S.C(Overseas Chinese).
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1-b. Foreign Investment by Year and Area, 1952-1975*

(Amount: U.S. $Million)

U.S.A Japan others O.S.C(HK)

Year Total Amt. %Total Amt. %Total Amt. %Total Amt. %Total

1952-59 20.2 9.5 46.9 1.4 6.8 0.1 0.2 9.3 46.4

1960-64 72.9 38.0 52.1 6.4 8.8 1.7 2.3 26.8 36.8

1965 41.6 31.1 74.8 2.1 5.0 2.0 4.7 6.5 15.5

1966 29.3 17.7 60.5 2.4 8.4 0.7 2.5 8.4 28.6

1967 57.0 15.7 27.6 15.9 28.0 7.0 12.3 18.3 32.3

1968 89.0 34.6 38.4 14.9 16.5 4.0 4.5 36.4 40.5

1969 109.4 27.9 25.5 17.4 15.9 36.7 33.5 27.5 25.1

1970 138.9 67.8 48.8 28.5 20.5 12.8 9.2 29.7 21.4

1971 163.0 43.7 26.8 12.4 7.6 69.0 42.4 37.8 23.2

1972 126.7 37.3 29.5 7.7 6.1 55.2 43.5 26.5 20.9

1973 248.9 66.9 26.9 44.6 17.9 82.2 33.0 55.2 22.2

1974-5 189.4 38.8 20.5 38.9 20.5 31.1 16.4 80.6 42.6

Total 1287.1 428.9 33.3 192.6 15.0 302.5 23.5 363.1 28.2

*Refer to the amounts officially approved in the year as stated.

The actual arrival amount and time may be different.

Source: Foreign Investment Commission, Ministry of Economic Affairs

R.0.C.
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2-a.

(1) DFI = 9Q +pl Wage

From (1), we rearrange the equation;

DFI - PO
Wage = ..

pi

and substitute into (2),

(2
DF

) Elasticity Coefficient

E

>l

(E)

which, E > 1, if p0 < 0

and E < 1, if PO > 0

Now, we take partial derivative of E w:

a E 1-DFI - 14-(DFI - 0)

(3) - -
aDFI (DFI)

0 > 0 if

(DFI) < 0 if

Thus, from equation (1), (2) and (3) ,

as PO < 0, the Elasticity(E) falls ove

&DFI Wage

&Wage DFI

DFI-PO
= pl

DFI

A

DFI - PO

DFI

ith respect to DFI,

P > 0

PO < 0

we may conclude that

r the entire range.

1NO
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2-b.

(I) V = ((ELL)e +(EKK)e}

(1) may first be differentiated partially with respect 
to L and K,

which yields:
aV -e V i

(2) mL = - = EL (-)
4L L

and

(3) m = -- = E (-)
aK K

Now, the real wage, w,may be taken as equal to the marginal product

of labor, mtL; the real rate of return on capital,r, can be set equal

to ma; and in place of the elasticity of output with respect to L,

(l)and th elasticity of output with respect to K,(f), we may write

the share of total output received by labor SL and the share going

to capital SM,respectively.

Dividing equation(2) by equation(3), and making the appropriate

substitutions for the marginal product terms, leads to the expressio

for the capital-labor ratio:
K w El .I-

(4)- = ( -- ( )

L r EK
0'

By multiplying both sides of equation (4) by (L/K) ,we obtain the

expression relating the capital-labor ratio to the relative factor

shares(S /SK) and the ratio of the efficiency levels of labor and

capital:
K SL /-(10) Et

(5)- = ( - E
L . Sk Ek
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