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CHAPTER 1 

1. TRADE STRATEGY AND EMPLOYMENT 

1.1 Links Between Trade Strategy_and Emplovme 

The experience of many developing countries suggests that 

fast economic growth was not accompanied by the 

alleviation of abject poverty or by the creation of a 

proportional increase in gainful employment. Because of 

the wide disparity between the growth of output and the 

growth in employment some are questioning the wisdom of 

the past practice of treating growth per se as a central 

objective of economic policy. Instead of concentrating 

on growth alone, they are advocating that growth has to 

be sacrificed for a better distribution and a wider 

provision of gainful employment. Others see no apparent 

conflict between output growth on the one hand and 

distribution and employment on the other. To them, 

growth is a necessary condition for better distribution 

and employment. Instead of arresting development (growth) 

at its early stages for distributional purposes, they 

believe, by and large, that growth should proceed 

unabated and distributional issues should not be directly 

addressed at the possible expense of growth until and 

unless the national-cake is big enough to warrant, in 

their opinion, a high enough priority for equity 

considerations. In this view, to be excessively 

concerned now about distribution of income and deliberate 

creation of employment by direct governmental action is 
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to redistribute poverty and not material well being. 

The concern of both schools is quite legitimate in so far 

as their views depend on belief about the trickling down 

which occurs, empirical evidence is not unreservedly in 

favour of either of them. As Fields (1984) notes, 

"empirical evidence supports trickle down in some cases, 

but the evidence is contrary to trickle down in others". 

That is to say, the failure to create gainful employment 

and fair distribution of income is not common to all 

countries which have achieved a fair rate of growth of 

national income. The basic policy issue is not 

therefore to doubt or play down the trickle-down effect 

but to identify the key factors that have made growth, 

equity and employment go hand in hand in some and why the 

trickle-down effect has failed in others. 

Available empirical evidence seems to suggest that 

"changes in poverty and inequality depend upon more than 

the rate of economic growth. A good working hypothesis 

is that the character of economic growth also matters" 

(Fields, 1984, p. 75). Empirical evidence from Balassa 

(1980) and Krueger (1979) seems to support the above 

hypothesis. In terms of output and employment creation, 

variations among countries seem to depend upon the trade 

and development strategy followed. The studies seem to 

indicate that countries following the outward-looking 

strategy do better in terms of employment creation and 

income distribution than countries following the import- 
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substitution strategy. The development strategy 

followed by Taiwan and South Korea has vividly 

demonstrated that growth need not be sacrificed for 

gainful employment and equitable distribution of income. 

In fact, to some observers it seems that the most 

appropriate policy that can simultaneously solve the twin 

problems of development (unemployment and mal- 

distribution) of developing countries is the pursuance of 

outward-looking strategy. 

In view of the fact that the experience of countries 

following the outward-looking strategy sharply contrasts 

with the experience of countries following the inward- 

looking strategy, it is natural to suspect that there is 

some relationship between employment growth and export- 

expansion strategy. According to Fields (1984) the 

disparity in the experience of these two groups of 

countries can be traced back to "... trade orientation'of 

a country (whether export oriented or internally- 

oriented) and the wage policy pursued (whether public 

policy promotes market clearing wage rates or higher than 

market-clearing wages)". 

In many of the countries where the "employment problem" 

is less pronounced, the source of industrial growth has 

largely been accounted for by export expansion (Kubo and 

Robinson, 1979; Dervis, de Melo and Robinson, 1982; 

Chenery, 1980; de Melo, 1983). In view of these 

findings, it is possible to hypothesise that the rapid 
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expansion of output resulting from export expansion may 

be the most important factor in explaining the 

association between high rates of output growth and 

comparable rates of growth of employment. In other 

words, it may be true that, other things remaining equal, 

the larger the share of output due to export expansion 

the higher is the growth rate of output and employment. 

This might be so because, "one strategy might result in a 

higher rate of growth of the overall economy owing to 

superior resource allocation, and faster growth would 

presumably entail more employment growth" (Krueger, 1981, 

p. 9). 

Another possible link between trade strategy and 

employment is in the different compositions of output 

implied by different trade strategies. Different 

instruments are used to motivate output increases geared 

towards different markets. As is well documented in the 

literature on commercial policies of many developing 

countries (see Little et al, 1970; Bhagwati, 1978; 

Krueger, 1978; Donges and Riedel, 1976; Balassa et al, 

1982), under the import-substitution strategy, import 

substitutes are favoured while export industries are 

discriminated against. On the other hand, under the 

export-promotion strategy discrimination between 

industries that cater for the domestic market (import 

competing industries) and those that serve the 

international market (export industries) may not be 

significant. 
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In an export strategy a larger share of total output is 

accounted for by export-oriented industries than under 

the import-substitution strategy (see Chenery et al, 

1988). As Krueger (1981) rightly remarks, therefore, "if 

employment per unit of output and value added is greater 

in one set of industries than in the other, then 

employment growth will be faster, on'this account, under 

the strategy that lets the labour-intensive industries 

grow relatively faster" (Krueger, 1981, p. 9). Thus, 

the growth in employment will be higher (a) the larger 

the share of labour-intensive industries in total output, 

and (b) the faster is the growth of the labour-intensive 

industries. Therefore, the question is whether "import- 

substitution implies more or less labour-intensive 

industries than export promotion" (Krueger, 1977, p. 53). 

Apart from the difference in growth rates and composition 

of output implied by the different trade strategies, the 

choice of technique and hence the capital-labour ratio 

may be different from one strategy to the other. To 

encourage the domestic production of importables, various 

incentive measures that distort the prices of both 

capital and labour have been used in many developing 

countries. 

Available empirical evidence seems to suggest that 

industries that face international competition (exports) 

have lower capital-labour ratios than industries geared 
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towards the domestic market (White, 1976, p. 588). 

Balassa (1980) is also of the opinion that "in countries 

for which data is available, capital-labour ratios were 

substantially lower in export industries, than import- 

substituting industries. At the same time, there was a 

shift towards labour-intensive export industries in 

countries following an outward-oriented development 

strategy, such as Korea, while a shift in the opposite 

direction occurred in countries pursuing inward-oriented 

strategies, such as India" (Balassa, 1980, p. 25). 

In contrast with the import-substitution strategy, the 

choice of technique is very crucial to an export-oriented 

strategy. In countries following the latter strategy 

the key sector to focus on is the manufacturing sector. 

Since growth of manufacturing exports is a major element 

in certain countries' spectacular growth rates, what 

happens to manufacturing may have more far-reaching 

consequences than what happens to any other sector of the 

economy. It may be therefore that, if these countries 

are to maintain their enviable growth momentum and stay 

as exporters of manufacturers, they have to keep 'prices 

right'. As many critics of the import-substitution 

strategy point out, the absence of both internal and 

external competition means that higher wages can easily 

be passed to consumers in the form of higher prices in an 

import-substitution strategy. It is therefore plausible 

to suggest that, while getting prices right is not the 

only remedy for the unemployment problem and uneven 
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distribution of income, there is no doubt that it can 

fundamentally reduce such social evils. 
ýr 

The hypotheses to be tested in this dissertation can be 

summarised broadly as follows: 

1. Employment generation and trade strategy are 

related. i. e. the amount of employment generated 

is not independent of trade strategy. 

2. Export promotion strategy generates significantly 

more employment growth than import-substitution 

strategy. 

3. If the removal of distortions (both commodity and 

factors) can increase employment. then it does 

not matter very much which strategy to follow as 

long as the same rates of growth of output are 

maintained. 

1.2 Ob. iectives of This Study 

While the implications of alternative trade strategies on 

various issues of development have been fairly analysed, 

examinations of the impact of trade strategy on 

employment is of recent origin. Recent studies made on 

several developing countries indicate that trade strategy 

is an important variable in explaining employment growth 

(Krueger, 1979 and 1983). The present study attempts to 

supplement these studies by assessing the employment of 

performance of the Taiwanese economy for the period 1961- 

1984. The analysis will be carried out as follows: 
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As a background to the study, in Chapte 2, we shall 

briefly look into the development policies followed by 

Taiwan and the progress that has been achieved over the 

past three decades. Attention will be focused---on_the 

structure of the economy and the trade and paymen 

regimes that made Taiwan a success story. In Chapte 3 

for the basis of analysing the sources of growth and 

structural change that accompanied the Taiwanese 

development experience, we review the models of sources 

of industrial growth and structural change starting from 

the methodology pioneered by Chenery (196 and Chenery, 

Shishido and Watanabe (1962). Chapte 4 analyses the 

sources of growth and structural change in gross output 

in comparative static analysis using comparable input- 

output tables for Taiwan for the period 1961-1981. In a 

similar manner, the sources of import growth are also 

analysed to shed some additional light on the import- 

dependent-export-led development process in Taiwan. In 

addition, the import content of the export-led growth is 

assessed in order to measure the effects of the 

industrialization process on the structure of imports and 

in order to examine the changes in import dependency of 

Taiwanese economy. 

In the second. part of the dissertation the factor 

proportions model of international trade in a multi- 

country, multi-commodity framework as espoused by Krueger 

(1977) and Deardorff (1979) is discussed and 
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empirically. tested. Emphasis will be given to making the 

above theories appropriate to the realities of developing 

countries. This includes assessing the impact of factor 

and commodity market distortions as they pertain to 

employment generation. The hypotheses that emerge both 

with and without commodity and factor market distortions 

are then spelled out for the empirical testing in 

Chapter 7. 

The main thrust of-this second part is to assess the 

impact of alternative trade strategies on employment for 

the period 1961-84. The analysis will proceed as follows: 

1. For the years we have selected for our study, 

industries will be classified into exportables, import 

competing, non-import competing and non-traded goods 

according to the criterion set in Chapter 6. ' 

2. Factor intensity of each group of industries will 

then be estimated in the form of (a) direct factor 

inputs (labour, physical capital and skilled labour) per 

unit of direct domestic value added, (b) direct-plus- 

home-goods-indirect factor input per unit of direct-plus- 

home goods domestic value added, and (c) direct-plus- 

indirect factor inputs per, unit of direct-plus-indirect 

domestic value added. These estimates will be made for 

the 1966-1981 period. Factor inputs per unit of 

international value-added will also be estimated for the 

1971 period. 

(3) The trade figure for 1971 (at the four-digit ISIC 

level) is then disaggregated into different country 
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grouping for the purpose of testing the impact of trade 

partners on employment. 

(4) The impact of commodity market distortions on 

employment is then assessed by relating the effective 

rate of protection of each tradeable sector to its 

employment performance. 

The study will also investigate (in Chapter 8) the 

relationship between the pattern of trade and the 

relative resource endowment of Taiwan and test 

empirically the validity of the factor proportions theory 

for explaining the changing pattern of comparative 

advantage in the course of Taiwan's rapid accumulation of 

physical and human capital. 

In'the concluding parts of the dissertation attempts will 

be made to highlight some of the relevant lessons to be 

learned from the Taiwanese experience. In particular, 

attention will be focused on developmental role of the 

state and stress that Taiwan and the other group of the 

'Gang of Four' developed not because of the absence of 

state intervention but because of the 'right' kind of 

selective state intervention. 
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CHAPTER 2 

ECONOMIC POLICIES & PATTERN OF GROWTH: THE CASE OF TAIWAN 

2.1 Introduction ' 

The economic progress achieved by Taiwan is the envy of 

many if not all developing countries. Within a period 

of three decades. Taiwan has been transformed from an 

agrarian society to a modern society. Growth in both 

national and per capita income recorded in this period is 

almost unheard of in the history of modern economic 

growth. Equally dramatic was the structural 

transformation that took place in this natural-resource- 

poor country. 

This chapter reviews some of the experiences of Taiwan's 

industrialization strategy from the late forties to the 

early eighties. First, the rational behind the shift in 

strategy from import substitution to export promotion is 

discussed. Attempts will be made to show that Taiwan's 

spectacular growth owes much to the rejection" of some 

misguided but popular policies of the forties and early 

fifties. In particular it will be shown that Taiwan's 

attempt to industrialize through high tariff walls and 

quantitative restrictions coupled with low interest rates 

on savings and investment was recognized to be 

detrimental to the long-run economic growth of the 

country. This early shift in trade strategy from import 

substitution to export promotion is perhaps one of the 

distinguishing characteristics of Taiwan's industrial 
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strategy. Without this shift it would have 

been difficult if not impossible for Taiwan to launch her 

strategy towards sustained economic progress. 

The entire Taiwanese experience in development strategy 

is of great interest to many less developed countries who 

are still struggling to combat mass unemployment and 

abject poverty. While some of the lessons to be drawn 

from the Taiwanese experience are to be dealt with in the 

concluding remarks of this thesis, the transferability 

and relevance of some aspects of economic policies 

discussed in this chapter will be highlighted towards the 

end of the present chapter. 

2.2 Historical Developments of Industrial-Policy in 

Taiwan 

There are three phases of Taiwan's industrialization 

policy over the period from the end of the Second World 

War to the present. The first phase, which begins with 

the immediate end of the War and continues until 1958, 

may be characterized as a period of reconstruction and 

rehabilitation accompanied by the easy phase of import 

substitution. The second phase covered only a short 

period from 1958 to 1961, and was a transition between 

import substitution and export promotion. The period 
beginning the 1960s can be taken as the third phase, in 

which the export-oriented strategy of industrialization 

was in a full swing. 
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2.2.1 The Rehabilitation and Import-Substitution Period 

During the first phase of this period economic policy and 

resources were geared towards the rehabilitation of the 

war-ravaged economy, which had reached a state of 

paralysis as a result of the war. When Taiwan was 

retroceded to the Republic of China [Mainland China], 

about three-fourths of its industrial productive capacity 

were destroyed, over one half of the existing railways, 

bridges and station facilities were incapacitated, and 

only one-fourth of the highways remained serviceable for 

motor vehicles, while harbours were largely ruined and 

blocked by sunken ships. Because of the effects of the 

war agricultural output dropped to 45 per cent and 

industrial output to less than one-third of their 

respective pre-war levels (Hsing, 1971, p. 149). 

Apart from the above, Taiwan was also plagued by rampart 

inflation that almost got out of hand. The Taipei 

wholesale price index increased 260 per cent in 1946,360 

per cent in 1947,520 per cent in 1948, and 3500 per cent 

in 1949 (Ho, 1978, p. 104). Therefore during this 

period Taiwan authorities not only had to rebuild the 

war-devastated economy but also they had to control 

inflation which had affected drastically the morale of 

the private sector. 

The rehabilitation of the economy was carried out in 

stages. Traditional Taiwanese public industries such as 
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sugar, cement, paper and fertilizer were restored, while 

the recovery of the other industries was postponed. 

However, with the increasing rate of inflation, many 

productive enterprises found it difficult to maintain and 

undertake normal operations. And except for the above 

mentioned public enterprises production by private 

enterprises was brought to a halt. 

2.2.2 Efforts to Combat Inflation 

The greatest lesson the Taiwan authorities learned from 

this chaotic situation was the recognition that economic 

stability was not only important for itself but 

fundamentally essential to economic development. 

Stabilizing the economy and building the morale of the 

private sector was considered as the main national 

objective during this period (see Hsing, 1971, pp. 184- 

5). During this period it was generally recognized that 

the root cause of the runaway inflation was the excessive 

money expansion during and after the war. Consequently, 

Taiwanese authorities decided in 1949 to adopt a well- 

thought-out monetary reform and institute a system of 

controls over foreign trade and exchange as supporting 

measures (Hsing, p. 151). These measures were to "... 

propel the Taiwanese economy forward at a rate few other 

countries have ever matched" ( Scott, 1979, p. 314). In 

other words, the success of bringing inflationary forces 

under control in the 1950s and maintaining relative price 

stability was one of the main reasons for the 
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phenomenal economic growth achieved in Taiwan over the 

past three and a half decades. 

The rampant inflation that virtually stifled particularly 

the private sector was brought about by two measures. The 

first of these was US aid, which resumed in 1951 and was 

not only used to accelerate general economic development 

but was partly used to combat the galloping inflation. 

Sales proceeds of aid commodities (and inputs) were 

partly used to finance the budget deficit and partly were 

impounded in the Bank of Taiwan as Counterpart Fund 

Deposits, which according to Tsiang (1980) gradually 

accumulated to a total of NT$724 million at the end of 

July 1954 or 40 per cent of the money supply (currency 

plus demand deposits) then in circulation. Thus, the 

proceeds of US aid had contributed enormously to the 

contraction, or rather the prevention of more rapid 

increase, of the money supply (Tsiang, 1980). Apart 

from keeping in the contraction of the money supply, US 

aid had also helped to relax the binding foreign exchange 

constraint and permitted higher levels of capital 

formation. Many observers believe that had it not been 

for US aid the trade gap would have been a serious factor 

limiting Taiwan's economic development. Needless to 

say, US aid had helped Taiwan tremendously by breaking 

the foreign-exchange bottleneck, which to many was a 

crucial impediment to Taiwan's take-off. In fact, some 

attribute the tremendous success achieved in Taiwan 

primarily to the US aid and aid inspired economic 

15 



policies (Jacoby, 1966). It cannot be denied that US aid 

was necessary to Taiwan during her most severe economic 

problems, "but it was needed most as a reconstruction and 

short-run stabilization aid rather than as a longer-term 

development aid", (Myint, 1981, p. 111). If the mere 

availability of aid were a necessary condition for 

economic development, countries that have received more 

aid on per capita basis than Taiwan would have progressed 

fast. For instance South Vietnam, Korea, Turkey, 

Yugoslavia and Egypt were receiving more economic aid per 

head than Taiwan and yet their economic progress (except 

Korea's) is not comparable to that of Taiwan (see Little, 

1979, p. 457-458). Furthermore, as the experience of 

Korea indicates, aid may not be a crucial factor in 

combating inflation. South Korea was receiving US aid 

while inflation was rising (Myint, 1981). Thus as Myint 

remarks, "one should realize that the mere availability 

of aid by itself would not have been sufficient to stop 

inflation. " (Myint, 1981, p. 112). 

The second measure taken to curb inflation was to control 

the money supply by high-interest-rate policy and strict 

credit restriction, which were unconventional to many 

proponents of fast-economic development at that time. 

This policy was unfashionable in the sense that economic 

advisors in Taiwan unlike their counterparts in many 

developing countries advocated not cheap credit to 

nurture few import substitute industries but rates that 
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would reflect the true marked prices of financial credit. 

Correspondingly, to mobilize savings and curb the excess 

money supply from the public, financial institutions 

offered generous interest rates on saving deposits (see 

Tsiang, 1979). 

In March 1950, the Bank of Taiwan introduced a special 

system of time deposits called the Preferential Interest 

Rate Deposits (PIRD), where depositors were offered an 

extraordinary nominal interest rate of 7 per cent per 

month for one month saving deposits. When compounded 

monthly, this comes to 125 per cent per year against 20 

per cent per annum on traditional one year time deposits 

offered by the same bank since September of the preceding 

year (Tsiang, 1980, p. 311). 

According to figures supplied by Tsiang (1981), the 

impact of the high-interest-rate saving deposits policy 
a. t. 4. 

was very successful and 
prompt. 

Time and saving 

deposits including PIRD in the whole banking sector 

increased from a meagre NT$6 million, or barely 1.7 per 

cent of the contemporary money supply (currency plus 

demand deposits), at the end of March 1950 to NT$28 

million at the end of June 1950, which was 7.1 per cent 

of money supply at that time. What is remarkable is 

that price inflation was rapidly brought to a' halt. 

From March to July 1950, the cumulative price rise was 
hardly 1 per cent and, indeed, starting from may 1950, 

prices were actually declining a little (Tsiang, 1980, p. 
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312). This surprising result happened before the 

resumption of US aid, thus showing that aid was not 

necessary to stop inflation (see Table 2.1). 

After a brief period, however, interest rates on one 

month deposits were lowered by half to 3.5 per cent in 

July and 3.0 per cent in October 1950. Consequently, 

the public reacted by stopping the flow of their savings 

into the banks and even started to withdraw their 

deposits (Tsiang, 1980, p. 312) and as a result of these 

actions total savings and time deposits had fallen to 

only NT$26 million or 4.5 per cent of the December 1950 

money supply. Prices also began to rise and from August 

until February 1951 they were 65 per cent higher than in 

July 1950, when cut in interest rates were announced (see 

Table 2.1). 

Taiwanese authorities were quick to realize the effects 

of the fall in interest rates and the accompanying rise 

in prices. Consequently, in March 1951 the monthly rate 

on one month deposits was raised again to 4.2 per cent 

(equivalent to a yearly rate of 64 per cent). According 

to Tsiang (1980), "the flow of savings into the banking 

system then resumed at such a spectacular pace that by 

the end of March of the next year [1952], total savings 

and time deposits had already reached NT$271 million, or 

31.2 per cent of the contemporary money supply and prices 

were once more stabilized. ", (Tsiang, 1980, p. 312, and 

see also Table 2.1). At the end of September of 1952, 
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total savings and time deposits reached NT$541 million 

or 50.4 per cent of the contemporary money supply. 

In addition to the above measures that were believed to 

curb the excessive inflation, the government also 

required importers to put up a marginal deposit 

equivalent to 50% of the amount of foreign exchange they 

were applying for. This was increased later to 100% in 

March 1953 and was to continue until June 29,1964. 

Originally, the scheme was designed as a foreign exchange 

control measure, but because of its usefulness in calling 

a sizeable amount of-money supply out of circulation, it 

became one of the important monetary tools available to 

the government (Kuo, 1983, p. 288). 

The impact of the above various monetary and foreign- 

exchange policies is vividly seen from the fall in the 

inflation rate. During the first months of 1949 prices 

increased 30-fold; immediately after the monetary reform, 

however, prices increased only three-fold in 1950. 

Inflation was controlled further after 1951; the annual 

increase in prices was 8.8 per cent from 1952 to 1960: 

dropped to 2 per cent in 1961; and between 1962-72 

the average inflation rate in Taiwan was 2.9 per cent 

(Lundberg, 1979, p. 271) which, combined with the high 

growth rates and price stability is almost unique among 

LCDs(only Thailand and Japan can compete, see Table 2.2). 
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Table 2.2. Rates of Inflation( 
and Money Expansion 
Countries (Average 

1952-1961 

Taiwan 
Inflation 12.3 
Money Expansion 23.0 

Consumer Price Index) 
(Mi) for selected 

Rate Per Annum) 

1962-1972 1973-1975 

2.9 16.1 
20.9 25.2 

S. Korea 
Inflation 33.9 13.6 17.2 
Money Expansion 54.2 29.0 34.0 

Thailand 
Inflation 3.1 2.3 11.1 
Money Expansion 8.4 7.1 14.0 

Asian Countries 
(average)* 

Inflation 3.6 8.2 12.9 
Money Expansion 8.1 11.5 16.7 

Latin American Countries 
(average)* 

Inflation 21.4 21.0 48.9 

Industrial Countries 
Inflation 1.9 3.7 9.6 
Money expansion 4.4 7.5 8.4 

Source: Lundberg, 1979, p. 271 
* except OPEC and China. 

As can be inferred from the preceding pages, Taiwan was 

able to control inflation through three policy measures: 

first, by restoring the morale of the inflation-stricken 

populace through stringent monetary policy; second, by 

absorption of money supply by manipulation of interest 

and other measures, and third by the maintenance of a 
balanced government budget (see Kuo, 1983) The hyper- 

inflation that plagued the economy during the period 
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1949-58 was effectively curbed and one major hurdle in 

the way of a sustained growth was overcome during this 

decade. What is remarkable about the Taiwanese economy 

is that this foundation for rapid economic growth was 

achieved not through low interest rates and cheap credit 

policy which were fashionable in the thinking of many 

development economists, but through prudent monetary and 

fiscal policies that took market forces as their guiding 

principle (see Scitovsky, 1985). Needless to say, as 

the next section indicates, the economic achievements of 

the easy success cannot be explained solely by prudent 

monetary and fiscal policies - there was a fundamental 

shift in policy attitudes as well as actual policies (see 

Lundberg, 1979, p. 266). However, it cannot be denied 

that success in killing the rapid inflation of 1951 and 

the remarkable growth and relative stability achieved 

during the 1950s created the material basis for 

liberalization-and other policy changes. One of the most 

important condition for this change in policy was the 

confidence in the viability of the Taiwanese economy that 

was built during the 1950s (Tsiang, 1980). 

2.2.3 Trade Policies 

Apart from the runaway inflation there were many 

obstacles that could hinder Taiwan from achieving 

sustained economic growth. The growth of the export 

sector was dull and as a result the trade balance was 
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deficit up to 1971, (except for 1965 where a surplus of 

US$5 million was recorded). During most of this period 

Taiwan was following the import-substitution strategy of 

economic development, and the usual policy packages that 

accompany import-substitution were adhered to. High 

tariffs and quantitative restrictions were broadly 

employed and the exchange rate was considerably 

overvalued. Between 1948 and 1955 the average nominal 

tariff rate for all imports more than doubled, rising 

from 20 to nearly 45 per cent (Tao, 1969). As in many 

developing countries, estimates of effective tariff rates 

were substantially higher than nominal rates and that 

protection was greater for non-durable consumer goods 

than either for intermediate or for capital goods. 

After 1951 imports were classified into four broad 

categories for control purposes: permissible categories 

include essential capital goods, raw materials and 

essential consumer goods, all of which were imported 

within the prescribed quota (see Table 2.3). Imports 

that fall under the category--. of--, controlled and 

'suspended' were either completely banned or could only 

be imported by government agencies. Prohibited imports 

consisted of items that were thought to be dangerous or 

luxury items. 

As can be learned from Table 2.3, of the approximately 

500 items classified into the form import categories in 

1953,55.2 per cent were in the permissible category, 
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36.5 per cent in the controlled category, 5.5 per cent in 

the prohibited category and 2.8 per cent others. As 

controls become tighter the ratio of permissible items 

gradually decreased from 55.2 per cent in 1953 to 48.1 

per cent, 53.7 per cent and 52.3 percent in 1956,1960, 

and 1966 respectively, reflecting a switch from 

permissible to suspended and controlled. After 1970, 

however, there was a sharp increase in the share of 

permissible imports and by the end of 1984 permissible 

imports constituted 97.1 per cent of total imports. 

Table 2.4 indicates the average tariff burden on imports, 

as measured by the ratio of total tariff revenue to the 

Table 2.4. Average Tariff Burden of Taiwan (in NT$ Mill. ) 

YEAR 
Total 
Tariff 
Revenue 
(1) 

Total 
Imports 

(2) 

Tariff 
Burden 

(%) 
(1)/(2) 

Total 
Tariff 

Revenue 

Total 
Govern. 
Revenue 

1952 575 2533 22.7 24.3 
1953 643 2754 23.3 21.7 
1954 1099 3304 33.3 25.3 
1955 1201 3146 38.2 23.6 
1960 1816 10797 16.8 20.6 
1965 3895 22296 16.5 25.6 
1970 9840 61110 16.1 26.8 
1975 28148 226460 12.4 28.9 
1980 68412 711433 9.6 26.2 
1981 70997 778633 9.1 22.5 
1982 68981 736084 9.4 19.7 
1983 67659 813904 8.3 21.2 
1984 82145 870861 9.5 21.6 

Source: S. C. Tsiang, et al, p. 13 and Taiwan 
Statistical Data Book, 1985, p. 198. 

total value of imports before tariffs. This ratio was 
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38.2 per cent in 1955, but thereafter declined quite 

steadily to only 9.4 per cent in 1984. While this ratio 

is not entirely satisfactory as an indicator of tariff 

protection, it seems that there has been a substantial 

decline in tariff protection over the period. 

The shift towards liberalization can also be gauged from 

Table 2.5, which gives the frequency distribution of 

actual tariffs by placing them in brackets covering 15 

per cent intervals from 1-15 per cent to 196-210 per 

cent. It is clear from this table that during the entire 

period the 16-30 per cent bracket always had the most 

tariffs. Over time, only the extreme range of the tariff 

-distribution had been pulled back towards the 16-30 per 

cent mode. In 1955, for example 7 per cent of the 

tariffs were higher than 105 per cent; since 1982, 

however, no tariff has exceeded 105 per cent. In March 

1985 the highest tariff rates were reduced to 75 per 

cent. The average nominal rate was approximately 30 per 

cent in 1984 and should have come to 27 per cent in 1985. 

According to the Tariff Commission Authority's plan the 

average nominal tariff rate is to be reduced in stages to 

20 per cent by 1989. By then, the average import-tariff 

burden will have fallen to less than 5 per cent, a level 

comparable to that in OECD countries (see Tsiang, et al, 

1985, pp. 14-15). 
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2.2.3.1 The Structure of Protection in Taiwan 

This section provides estimates of the various indicators 

of incentives including rates of nominal protection, 

and effective protection . The legal and even the 

nominal rates of protection are not good measures of 

protection. The nominal rate of protection is the price 

difference between the domestic and world markets, 

expressed as a percentage of the latter. It is, thus, 

an estimate of the degree to which incentive policies 

affect the domestic products prices relative to those 

that would exist under a free trade regime. The nominal 

rate of protection, however, is not a good measure of the 

degree of protection afforded to domestic producers when 

trade allows for intermediate products. This is so 

because the protection of certain production activities 

is affected not only by the nominal protection on the 

product itself, but also by nominal rates on traded 

inputs. To correct this defect, the concept of 

effective rate of protection is employed. Unlike the 

nominal rate of protection which measures the impact of 

tariffs on the price of a given product, the effective 

rate of protection measures the impact of tariffs on the 

industrial activity itself. As such, the effective rate 

of protection differs from the nominal rate of protection 

because it takes into account the tariff rates which the 

domestic producer must pay for his imported inputs as 

well. 

The basic formula normally employed to calculate the 
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effective tariff rate (or effective rate of protection) 

is as follows: 

1- aij 
------------- -1 

Vj- V'j 1 aii 
ERPi= ------- - ----- - ---- 

Wj 1+tj 1+ti 

where ERPi is the effective tariff rate of industry i, Vj 

domestic value added in domestic prices, V'j domestic 

value added measured at world prices, aij the value input 

i per unit of output j, tj and ti are nominal tariffs on 

product i and input j, respectively. 

There are two estimates for effective rates of protection 

for Taiwan - for 1966 and 1969 estimated by different 

people, consequently they are not strictly comparable. 

The effective rates of protection afforded to Taiwanese 

industries, even though reported to be high for Taiwan 

industries, they are relatively low when compared with 

other developing countries; but relatively high when 

compared with developed countries. For instance, 

average effective rates of protection of 44 per cent for 

the 44 manufacturing industries for 1966 is lower than 

any other developing country (for which data was 

available), except Mexico (Hsing, 1971, p. 244). 

Estimates made by Lee, et al. (1975) indicates that the 

weighted average effective rate of protection on all 

industries (61 industries) by the Balassa and Corden 
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Table 2.6. Nominal(NRP) and Effective Rate of Protection by Major Industrial 
Groups, 1969 

NRP Effective rate of Protection 

Balassa Corden 

DADEADEA 

A. Export Industries 

P, -- -11.5 -2.5 -8.5 -10.5 -2.3 -7.8 
M 15.2 9.0 23.7 -5.4 13.1 14.8 -2.7 0.5 
T 10.0 6.1 3.3 -3.8 0.7 2.5 -2.5 -11.5 

B. Import-Compet no Industr 

P 3.3 3.2 -1.1 -0.6 -0.1 -1.0 -0.5 -1.0 
M 24.3 22.9 78.0 -9.7 76.0 23.7 -2.6 22.7 
T 13.3 12.7 9.4 --3.0 9.3 6.8 -1.7 6.7 

C. Export & Import-Competinic Industries 

P-- -3.7 -1.3 -3.3 -3.5 -1.2 -3.1 
M 24.2 13.3 38.8 -4.3 23.2 22.0 -7.4 11.4 
T 21.0 12.7 29.1 -4.0 18.3 18.2 -2.1 9.7 

D. Non-Import Competing Industries 

P 1.7 1.7 -4.8 -0.6 -4.7 -4.1 -0.5 -4.1 
M 9.9 9.3 -7.1 -1.4 -6.7 2.2 -0.9 2.0 
T 4.7 4.3 -5.2 -1.0 -5.1 -2.7 -0.7 -2.6 

E. All Industries 

P- 1.9 1.7 -4.8 -2.1 -4.6 -4.3 -1.9 -4.1 
M 18.8 12.9 27.9 -4.6 18.4 16.8 -2.3 10.2 
T 12.1 9.2 6.4 -3.4 4.3 5.3 -2.2 3.3 

Notes: A= average, D= domestic, E= exports, P= primary 
M= manufacturing, T= total 

Source: Lee et al, 1975. 

methods were 4.3 per cent and 3.3 per cent respectively, 

which are quite low even by international standards. For 

the manufacturing sector, Lee et al (1975) estimated an 

18.4 per cent by the Balassa method and 10.2 per cent by 
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the Cordon method, (see Table 2.6). 

One of the distinguishing characteristics of an import- 

substitution regime is the unevenness of incentives given 

( -"ä-d * to different types of activities. Needless to say, 

export industries are discriminated against in relation 

to import substitute industries. 

Hsing (1971) has calculated the import-substitution bias, 

defined as the ratio of value added at domestic prices to 

value added at world prices, for 177 manufactured 

products for 1966. He found that the ratio was 

predominantly greater than one: with one half greater 

than or nearly equal to 2, and 15 per cent greater than 

3. Hsing also found that for most manufactured products 

among Taiwan's major exports the ratios were large. 

Therefore up to 1966 tariff protection in Taiwan had 

encouraged production of these products for sale on the 

domestic rather than the world market. Consequently, 

tariff policy up to 1966 was not very helpful to export 

promotion. And if tax rebates were removed, the export 

of most manufactured products would have been extremely 

difficult. 

The fact that the ratio of value added at domestic prices 

to value added at world prices was greater than one for 

many commodities may be an indication that tariff policy 

up to 1966 probably led to a far less than optimal 

resource allocation (Hsing, 1971, p. 219). 
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Average nominal protec 

effective subsidiary 

economies (including 

manufacturing activities 

be shown from Table 2.7, 

competitors, Singapore 

Lion, effective protection and 

rate for six semi-industrial 

Taiwan) for primary and 

are shown in Table 2.7. ° As can 

on the-average, Taiwan, like her 

and South Korea, gave similar 

Table 2.7. Indicators of Incentives in Six Semi- 
Industrial 

-------------------- 
Countries (%) 

--- -------- - ------ ----- - 
Relative 

-------- 
Incentives 

to Domes tic and 
foreign markets 

Inc 
-------------------- 

entive 
------ 

Rates 
--------- 

Markets 
-------- ----- --- 

-------- - 
P M AI -P 

------- 
M 

----- 

- 
AI 

----- ------ 
Argentina (1969) 

------ ----- ----- - ---- 

nominal prot. 3 70 36 1.2 1.8 1.5 
effective prot. 0 112 47 1.2 3.4 1.9 
effective subsid y2 110 47 1.2 2.9 1.9 

Colombia (1969) 
nominal prot. -8 30 3 1.1 1.2 1.2 
effective prot. -10 35 -2 1.1 1.4 1.2 
effective sub. -9 31 -2 1.1 1.2 1.1 

Israel (1968) 
nominal prot. 18 42 31 1.1 1.3 1.3 
effective prot. 48 76 62 1.3 1.6 1.5 
effective sub. 47 76 62 1.5 1.6 1.5 

S. Korea (1968) 
nominal prot. 10 16 13 1., 1 1.2 1.1 
effective prot. 8 13 10 1.2 1.0 1.1 
effective sub. 11 8 10 1.1 0.8 1.0 

Singapore (1967) 
nominal prot. 3 3 3 1.1 1.1 1.1 
effective prot. 9 4 6 1.1 1.1 1.1 
effective sub. 12 2 6 1.1 1.1 1.1 

Taiwan (1969) 
nominal prot. 6 12 9 1.1 1.2 1.1 
effective prot. 0 14 4 1.0 1.3 1.1 
effective sub. 

-------------------- 
-2 

------ 
13 
----- 

5 
--- 

0.9 
---- 

1.0 0.9 

Source: Balassa, 19 85. 
----- ---- ----- 

notes: P=primary, M=manufacturing, and AI=a11 
industries 
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incentives to export and import substitutes reflecting an 

outward oriented industrial strategy (see Balassa, 1982). 

Needless to say, in countries where the inward looking 

strategy was more pronounced, there was a considerable 

bias against primary activities as well as exports (see 

Table 2.7). 

Table 2.8 provides yet another way of characterizing the 

structure of effective protection, this time by end use. 

Table 2.8. Effective Protection by End-Use for Selected 
Developing Countries (%) 

Consumer Intermediate Capital 
Country Period goods 

Argentina 1969 96 127 162 
Brazil 1958 246 65 53 

1967 66 39 52 
Colombia 1969 33 15 80 
Pakistan 1963/64 883 88 155 

1970/71 277 158 200 
S. Korea 1969 

export -2 9 -9 
domesti c sales 16 0 56 

Thailand 19 25 77 
Tunisia 74 29 104. 
Taiwan 1966 126 48 32 

1969 
exports -2 -9 -2 
domestic sales 33 38 37 
average 20 27 28 

Mexico 22 34 55 

Source: Krueger, 1983 and Balassa, 1982. 

Again here the cascading of tariffs is not so conspicuous 

as in countries such as Argentina, Brazil, Colombia and 

Pakistan, which to a greater extent followed the inward- 

looking strategy. 

While the 1966 and 1969 effective rates of protection 
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cannot strictly be compared, there is nevertheless strong 

evidence to suggest that effective rates as estimated by 

end-use have fallen in Taiwan over these years. . 
As Kuo 

remarks, while the most important features of the tariff 

structure remained unchanged between 1961 and 1971, the 

nominal rates of protection changed appreciably (Kuo, 

1983). The nominal rate of protection for manufacturing 

(which is measured by a comparison of domestic prices 

with international prices at commodity level), weighted 

by domestic sales, dropped from 0.535 in 1961 to 0.395 in 

1966 and then to 0.300 in 1971, (see Kuo, p. 303). 

Effective rates of protection estimated for 1969 seem to 

indicate that tariff and non-tariff protective measures 

were redundant to some'extent for most of the commodities 

in the export industries and the export-import-competing 

industries. Among the 587 commodities for which price 

comparisons were made, 230 had world market prices that 

exceeded domestic prices. In addition, among these 

commodities for which domestic prices exceeded world 

market prices, the implicit rates of protection of 264 

commodities fell below what would be explained from the 

adjusted tariff rates. That is to say, among commodities 

for which price comparisons were made, 39 per cent do not 

enjoy any benefit of tariff protection (see Lee et al, 

1975, p. 66). As can be seen from Table 2.9 export 

prices exceeded domestic prices for many goods. 
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Table 2.9. Frequency Distribution of the Results of Price 
Comparisons by Trade Category, 1969 

X XI IC NIC Total 

1. pw> pd 81 82 32 35 230 
2. pw > Pd 

a. ATR>IRP 66 104 61 33 264 
b. ART<IRP 16 47 24 6 93 

Total 163 233 117 74 587 

Notes: X=Exportables, XI = export-import competing 
IC= import-competing, NIC= non-import competing 
IRP implicit rate of protection, ART= adjusted 
tariff rate, pw= CIF import FOB export prices 
pd= domestic ex-factory prices 

Source: Lee et al 1975, p. 67. 

Thus, from tables 2.9 and 2.10, it seems that many of 

the industries that were protected appeared to be those 

in which the country had comparative advantage, and the 

tariff and non-tariff protection had become partially or 

completely redundant because of improved production 

efficiency in a process of successful import-substitution 

Table 2.10. Frequency Distribution of the 
Comparison by Primary and Manufactured Goods 

Price 

Primary Goods Manft. Goods Total 

1. PW>pd 34 196 230 
2. pw<pd 

a) ATR>IRP 2 262 264 
b) ATR<IRP 8 85 93 

TOTAL 44 543 587 

Source: Ibid. 

growth (see Lee et al, p. 68). Furthermore, in 1969 

unlike 1966 the ratio of value added at domestic prices 
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to that of value added at world prices was not big for 

many industries, suggesting that there was more efficient 

resource allocation in 1969 than in 1966. 

2.2.3.2 The Domestic Resource Cost 

The effects of the cost of trade-distorting policies can 

also be assessed by the concept of domestic resource 

cost. Domestic resource cost concerns itself with the 

measurement of the total (direct plus indirect) 

opportunity cost of domestic resources expended to earn 

(exports) or save (import substitutes) a unit of net 

additional foreign exchange (see Bruno, 1972, Krueger, 

1966). 

Domestic resource-cost analysis has many useful 

applications. The most important is that it explicitly 

determines ex ante whether or not a given activity has a 

comparative advantage. If the domestic resource cost of a 

marginal unit of foreign exchange for a given product is 

lower than the accounting exchange rate then this product 

has a comparative advantage (Bruno, 1972). In addition by 

ranking industries according to domestic resource 

cost, it is possible to judge the degree of optimality or 

sub-optimality of resource allocation mong industries. 

Thus, a traded-goods industry would be considered 

efficient if it domestic resource cost of earning or 

saving one local currency unit (i. e. NT$) of foreign 

NT$. Since DRC of an industry represent the social cost 
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of producing one NT$ of traded good i or one NT$ of 

foreign exchange, it would be advantageous -for the 

country or the economy to produce more of the good if DRC 

of i is less than one and a loss if DRC of i is greater 

than one. In other words, industry i is efficient if if 

industry i is earning (or saving) one NT$ of foreign 

exchange calls for less than one NT$ of domestic 

resource. On the other hand, industry i is inefficient if 

earning (or saving) one NT$ of foreign exchange calls for 

more than one NT$ of domestic resource. 

The domestic resource cost for Taiwan industries has been 

estimated for 1961 and 1971 by Hsu (1981) and for 1969 by 

Lee et al (1975). As can be learned from Table 2.11, the 

Table 2.11. Domestic Resource Cost, 1961 

Industry DRC TYP 

Sugar 0.809 x 
Canned foods 6.244 x 
Textiles 0.997 x 
Lumber & plywood 0.430 x 
Rubber & rubber products 3.335 m 
Chemical fertilizer 0.508 m 
Misc. chemicals 1.612 m 
Drugs 1.253 m 
Petroleum Products 1.685 m 
Cement & cement products 0.308 x 
Misc. metal products 1.266 m 
Machinery & instruments 8.458 m 
Electrical machinery 

& instruments 3.854 m 
Transport equipment 1.665 m 
Misc. manufactures 1.400 m 

Source: Hsu, 1981 
note : x= exportable, m=import substitute 

DRC for most industries for 1961 is greater than one and 
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in some cases much greater than one implying that most of 

these industries were inefficient by the DRC criterion. 

Furthermore, during the import-substitution period [up to 

1961 which is normally taken as the period in which the 

shift in policy to have occurred, (see Donges, 1976)], 

most of the industries that were inefficient were the 

import substitute industries (M), except the canned food 

- which was an inefficient export industry. For an 

export industry like canned food the DRC could well be 

overestimated as its capital coefficient is exaggerated 

by the high domestic input prices and relatively low 

world market price for its output (see Hsu, p. 236). On 

the other hand, export industries which were 

discriminated against had to be efficient if they were to 

compete internationally. 

Hsu has also estimated the size of output generated by 

the two groups of- industries. He found that in the 

export sector efficient industries contributed 45 per 

cent to total output for 1961 while the corresponding 

figure for the import-substitute industries was less than 

9 per cent. The inefficient export industries share of 

total output was less than 4 per cent while that of the 

inefficient import substitutes was almost 44 per cent of 

total output for 1961 (see Table 2.12). Thus, during 

the import-substitution era, Taiwan's trade policy 

favoured inefficient import substitutes and resources 

were being attracted to these industries at the expense 

38 



of export industries. 

Table 2.12. Composition of Domestic Products in the 
Foreign Trade Sector, 1961 

Efficient Inefficient Total 

Export sector 44.74 3.35 48.9 
Import substitution 8.74 43.44 51.91 
Total 53.21 46.79 100.00 

Source: Hsu (1981), p. 237. 

The shift of trade policy from import-substitution to 

export promotion has resulted in reducing the number of 

inefficient industries and the divergence between the 

DRCs of industries. According to Lee et al (1975) out of 

the 61 industries whose DRC estimated, 25 had their DRC 

less than one and almost all the remaining industries had 

their DRC slightly greater than one (see Table 2.13 which 

is only for the manufacturing sector ). 

Turning to the estimates of DRC for 1971, we learn that 

they are much lower than in 1961 and 1969. As can be 

learned from Table 2.13, except for the miscellaneous 

metals and products, there was no big divergence between 

the DRCs of the 39 manufacturing industries. Out of the 

39 industries, 30 industries had their domestic resource 

cost less than one, of which 23 were export industries. 

The share of efficient import substitutes in total output 

in 1971 doubled to 17 per cent and that of efficient 

export industries increased from 45 per cent to 67 per 
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Table 2.13. Domestic Resource Cost, 1969 and 1971. 

Industry 1969 1971 

1. Sugar 0.827 0.4717 X 
2. Canned foods 0.953 0.7907 X 
3. Slaughtering of meat n. a. 0.5208 X 
4. Monosodium Glutamate 1.527 0.6880 M 
5. Non-Alcoholic beverages 1.002 0.3177 X 
6. Tea 1.007 0.9333 X 
7. Miscellaneous food products 0.948 0.6783 X 
8. Artificial fibre 1.512 0.5524 M 
9. Artificial fabrics 1.102 0.7288 X 

10. Cotton fabrics 1.144 0.7466 X 
11. Woollen and worsted fabrics 1.111 0.4714 X 
12. Misc.. fabrics and apparel 1.304 0.8738 -X 13. Lumber 0.956 0.0785 X 
14. Plywood 0.965 0.5252 X 
15. Products of wood, bamboo 

and rattan 0.979 0.7079 X 
16. Pulp, paper, paper products 1.033 1.1910 M 
17. Leather and leather products' 1.009 0.7552 X 
18. Rubber and rubber products 1.202 1.4023 X 
19. Medicine 1.548 1.2281 M 
20. Plastics and products 1.021 0.6979 X 
21. Petroleum products 1.130 0.1846 M 
22. Non-edible vegetable and 

animal oils 1.311 0.6360 X 
23. Industrial chemicals 1.286 0.7816 M 
24. Miscellaneous chemical 

manufacturers 1.298 0.7016 M 
25. Cement 0.924 0.4085 X 
26. Glass 1.200 0.5475 X 
27. Iron and steel 1.049 1.4677 M 
28. Iron and steel products 1.238 0.7077 X 
29. Aluminium 1.371 1.2491 M 
30. Aluminium products 0.962 1.0174 X 
31. Misc. metals and products 1.595 19.6622 M 
32. Machinery 1.046 1.889 X 
33. Household electrical 

appliances 1.222 0.8346 X 
34. Communication equipment 1.174 0.6345 X 
35. Other electrical apparatus 1.115 1.9136 M 
36. Shipbuilding 1.106 0.9493 M 
37. Motor vehicles 1.347 0.9026 M 
38. Other transport equipment 1.454 0.8324 X 
39. Miscellaneous Manufacturers 0.988 0.7001 X 

Notes: X= export industry for 1971 only 
M= import industry 

Source: Hsu, 1983, p. 238 for 1971, and - Lee et al for 1969. 
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cent between 1961 and 1971. Thus, whether by the DRC 

criterion or by the ERP criterion, Taiwan seemed to have 

exploited its comparative advantage. 

2.2.4 Exchange Rate Policy 
A 

Like the trade policy foreign exchange policy during the 

1950s was aimed at encouraging domestic production of 

substitutes for imported goods. In addition to high 

tariff walls and quantitative-restrictions, a complex 

structure of multiple exchange rates was also used to 

avoid balance-of-payments difficulties. During this 

period the government kept the NT$ overvalued and 

maintained a multiple-exchange rate system that applied 

lower rates to exports than to imports, and, within 

imports, lower rates to capital equipment and raw 

materials. Traditional Taiwanese exports such as sugar 

and rice received a relatively unfavourable exchange rate 

(see Table 2.14). 

Foreign exchange rates (NT$ per US$) applied to essential 

raw materials and capital equipment imported by end-users 

was NT$ 15.65 per US$ in 1953, NT$18.78 per US$ in 1954, 

NT$ 24.78 in 1955-57 and NT$ 36.38 per US$ in 1958. 

During these periods, the average market rate per US$ was 

26.49 in 1953, NT$ 30.31 in 1954, NT$ 39.84 in 1955 and 

38.53 in 1956, NT$ 38.400 in 1957 and NT$ 46.58 in 1958 

(see Ho, 1978, p. 193). Apart from the disadvantage of 

overvaluation, the implementation of a complicated system 
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Table 2.14. Foreign Exchange Rates on May 1,1955 
(NT$ per US$). 

I. Buying Rate: 
Rates for exports 

Exports by government enterprises 
Sugar, rice petroleum and Salt 15.55a 
Others 20.35b 

Exports by private enterprises 
Bananas 18.60a 
Others 20.43d 

Rates for Inward Remittances 
Government Agencies 15.55 
Private 

Paid NT$ for whole amount 21.55e 
Paid NT$ and certificate 21.65f 

II. Selling Rate 
Rate for Imports 

Imports by Government and 
Government Enterprises whose 
prices are controlled 18.789 

Other Import by Government 
enterprises 24.78h 

US aid imports 
Basic raw materials and 18.78 
industrial projects 24.78 

Ordinary import under commercial 
procurement 24.78 

Imports by private enterprise 
Raw materials and equipment 

for end-users 24.78 
Others 24.781 

Rates for outward remittances 
Gov't agencies' ordinary 

remittance 14.78 
Private ordinary remittances 24.78 

Source: Liang and Liang, 1981. 
notes: a official buying basic exchange rate 

b$ 15.55(basic exchange rate)+ 80% *$6.00 
official price certificate) 
$ 15.55+50% * $6(market price certificate) 

d$ 15.55 +( 80% *$6.1) 
e$ 15.55 + $6.00 
f$ 15.55 + $6.10 
g$ 15.65+(official selling rate)+$3.13 

(defence charge) 
h$ 15.65 +$6.0 +$ 3.13 
i$ 15.65 + $6.1 +$ 3.13 
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administrative cost. Foreign exchange allocation became 

selective and discriminatory among various categories of 

commodities without any economic rationale (see Liang and 

Liang, 1981). Estimates made by Lin (1973, pp. 50-51) 

indicate that under the strict foreign exchange and 

import controls, the premium over duty inclusive import 

costs of many industrial materials and consumer goods was 

substantial. For instance, wheat flour commanded a 

premium of 48 %, soybeans 141 %, cotton gain 33 %, cotton 

piece goods and poplin 152-163 % woollen wear 350 %, soda 

ash 275 %, ammonium sulphate 102 % and steel plate 35% 

cent in 1953. 

While the 'overvalued currency and other restrictive 

controls had helped output of the manufacturing sector to 

double during the period 1950 to 1958, there were many 

adverse effects which in the long run could have had 

damaging effects on the Taiwanese economy. In the first 

place, entrepreneurs instead of attempting to minimize 

cost, diverted their attention to obtaining foreign 

exchange, and this is reported to have led to the usual 

corrupt practices prevalent in such a control regime. 

Liang and Liang are also of the opinion that preferential 

allocation of overvalued foreign exchange for imported 

raw materials and capital goods had created excess 

capacity and unduly highly capital-intensive modes of 

production. Scott (1979, pp. 315-16) reports that more 

than two thousand firms were engaged as importers, 
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although forty or fifty would have been sufficient to 

handle all the business. There was a loss of economies 

of scale in trading. Furthermore, inefficient-high cost 

manufacturing industries were allowed to survive because 

they were protected from foreign competition by import 

controls and they were protected from new entrants as the 

government was reluctant to license additional capacity, 

since existing capacity was already often excessive. 

Industrial survey for 1959 indicates that many plants 

producing simple manufactures were operating at only 23 

to 67 percent capacity [and this may have lead to 

decelerating of the economy during the period 1955-60 

where it grew by 6.7 percent against a growth rate of 

9.0 percent during the previous period of 1952-55 (see 

Liang and Liang, 1981)]. 

These industries while reaping excessive profit did not 

attempt to control cost and drive out inefficient 

producers. Instead, as Scott (1979, 'p. 316) reports, 

"they formed monopolistic agreements to'keep up prices 

and made little attempt to improve quality and cut 

costs". 

Despite all these control measures, however, imports were 

not curbed and the country's balance-of-payments 

difficulty was not solved. To aggravate the problem 

further, the growth rate of GNP decelerated during the 

period 1956-60. Taiwan, like many countries that opted 

for the import-substitution strategy, was able to alter 
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the import structure by decreasing the imports of 

consumer goods and stimulating imports of intermediate 

and capital goods without reducing the total demand for 

imports. Indeed, during the 1950s imports increased at a 

faster rate than national income causing the share of 

imports in total supply (GNP + imports) to increase 

slightly from 14 per cent in 1951 to 15 per cent in 1961 

(Ho, 1978, p. 193-4). 

Such restrictive practices had undoubtedly penalized the 

export sector. It is reported that the overvalued 

currency and other control measures resulted in sluggish 

growth rates for the export sector (see Table 2.19). 

Between 1953 and 1960, food exports, which accounted for 

a lion's share of Taiwan's exports during this period 

grew at a meagre rate of only 2 per cent (Ho, 1978, p. 

194). Exports of manufactured goods in general showed no 

advances for the period covering 1953 to 1956. As Ho 

reports, the most seriously affected export industry was 

textiles 'whose index of production (with 1954 = 100), 

after rising rapidly and steadily from 3 in 1946 to 100 

in 1954, was only 105 in 1955 and 99 in 1957 and 109 in 

1957 and 106 in 1958. 

Thus, in the mid 1950s, with the easy phase of import 

substitution completed and the export sector depressed 

(export fell from US$128 million in 1953 to US$96 million 

in 1954 , it became increasingly difficult to maintain a 

rapid rate of-economic growth. It soon became clear 

45 



that a change in policy had to be made either to embark 

upon the next stage of import substitution of the 

production of intermediate and capital goods or to 

dismantle the existing restrictive and discriminating 

trade practices and embark upon an export-oriented 

development strategy. Given the smallness of the domestic 

market and poor natural-resource endowment of the 

country, it was gradually realized that-the possibilities 

of further import substitution were very much limited, 

anhat, as 

we shall see in subsequent pages, resulted in miracles. 

We hasten to add, however, that the smallness of the 

economy was not the primary reason for change in 

strategy, but as Myint rightly argues, a deliberate 

policy choice. And this early shifts from the first 

phase of import-substitution to export promotion is one 

of the distinguishing characteristics of Taiwan's 

industrialization strategy. 

2.2.4.1 Export-Promotion Policies 

After the awareness that the future of Taiwan's economic 

development did not depend on inward-looking strategy, 

Taiwanese authorities soon realized that the distorted 

commodity and foreign-exchange prices were not conducive 

to the export-promotion drive. And to redress such 

distortions, between 1958 and 1963 the government of 

Taiwan initiated numerous reforms and new programmes to 

stimulate industrialization and exports. Chief among 
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these was the 19-point economic programme of 1960 (see 

Lin, 1973). Broadly speaking, this programme committed 

the government to reform the foreign-exchange and trade 

regimes with the view to liberalizing the trade controls. 

Gradually, over a period of seven years, the NT$ was 

devaluated and the multiple-exchange rate system 

dismantled, thereby ending the most discriminatory aspect 

of Taiwan's import-substitution strategy. 

The biggest step towards liberalization was taken in 1958 

when the government devalued the NT$ from NT$ 15.55 (to 1 

US$) to NT$24.78 (selling). To rekindle export expansion 

further, private exporters would be awarded exchange- 

surrender certificates representing the full amount 

instead of 50 or 80 per cent of the exchange proceeds 

surrendered to the Bank of Taiwan. Prior to that 

introduction of the liberalization programme, exporters 

and importers enjoyed different effective exchange rates 

for their foreign exchange transactions. The effective 

rate applicable to private exporters was the basic buying 

rate of the Bank of Taiwan plus 50 per cent or 80 per 

cent of the prevailing market price of exchange-surrender 

certificates (per US dollar), which varied from NT$6.10 

in 1955 to NT$16.80 in 1957 (see Table 2.14). Effective 

rates for private importers was the sum of basic selling 

rate, a defence surcharge (20 per cent of the basic 

selling rate), the current market price of the exchange 

surrender certificate and the market price of the import 

licence for the relevant category of imports (see Tsiang 
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et al, p. 3). 

Parallel with the liberalization of the foreign exchange 

market, quota restrictions on all types of permissible 

imports were boldly removed, although, as we have seen in 

the previous pages, what were classified as controlled on 

prohibited imports were still restricted or explicitly 

forbidden (see Table 2.3). To end discrimination among 

commodities, it was also (November 1950) decided that 

sugar, salt and rice, the special products of Taiwan, 

were to be treated in the same way as all other exports. 

In addition, the requirement to present corresponding 

amounts of exchange certificates when applying for 

foreign exchange (which had been required for certain 

specified groups of essential imports, such as certain 

types of machinery, fertilizer, crude oil, cotton, soya 

beans, and wheat) was also abolished (see Tsiang et al, 

"... (1985). These measures according to Tsiang gt Al, 

spelled out the end of the. complicated multiple-exchange- 

rate system and the rate of exchange was to all intents 

and purposes unified. It eliminated in one stroke the 

different implicit tariff rate on imports implied by the 

gaps between different effective rates of exchange for 

different imports" (Liang et al, p. 4). -Furthermore, in 

order to comply with the regulations of the International 

Monetary Fund, the Bank of Taiwan in August 1959, stopped 

the practice of separating the effective rate into the 

two components of the basic rate and the market price of 

48 



exchange certificates, and declared that the latter was 

to be regarded as the exchange rate of the New Taiwan 

dollar (NT$). In 1960 the market price of the exchange 

certificate was allowed to creep up to NT$40.00 to 

US$1.00 (see Tsiang et al, p. 4). 

Apart from the above measures the government also reduced 

the level of protection on a large number of durable 

consumer goods and relied increasingly on tariffs rather 

than quotas to restrict imports. 

In order to promote the sluggish export sector, the 

government introduced a number of policy packages. Loans 

to exporters were extended at low preferential rates. In 

addition, tax rebates were given to exporters that 

included over 6000 exportable items. Tax rebates which 

stood at NT$39.3 million in 1956 rose to NT$2,320 million 

in 1967. As can be seen from Table 2.15 the reduction 

of taxes as a result of Status for Encouragement of 

Investment and the tax and duty rebates for exportation 

to a large proportion of levies, the largest income tax 

reduction being 25.2 per cent and 23.4 per cent for 1963 

and 1967 respectively (see Kuo and Fei, 1985, p. 52). The 

liberalization of the trade regime also means that 

exporters can buy their inputs at new world market 

prices. 

There were many other export-promotion schemes undertaken 

by the government. For instance, ýexporters were allowed 

to retain foreign exchange loaned for the importation of 
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Table 2.15. Tax Reduction and- Rebates for Exports 

------- 
( as 

-------- 
percent of corr 
--------------- 

esponding 
--- 

tax) 
------- ------------ 

Total Rebate 
Fiscal Income Stamp - Custom Commodity of the four 
Year 
------- 

Tax 
-------- 

Tax 
----- 

Duties 
---------- 

Tax 
------ 

Taxes 

1955 2.3 
---- 

0.2 
----------- 

1.5 
1956 4.2 0.3 

.. 2.6 
1957 2.9 3.0 2.9 
1958 6.6 2.8 5.1 
1960 13.5 8.5 11.5 
1961 2.4 25.3 14.5 12.5 11.9 
1962 21.5 37.6 20.3 -24.3 23.2 
1963 25.2 16.5 21.6 13.0 19.0 
1964 17.3 20.3 38.8 18.0 26.4 
1965 17.2 20.3 31.0 21.2 24.5 
1966 21.4 51.1 32.6, 20.1 28.1 
1967 23.4 49.7 40.5 22.0 32.2 
1968 19.0 48.2 39.2 23.0 31.1 
1969 14.6 45.4 36.2 18.7 26.6 
1970 15.1 52.2 49.2 25.1 34.1 
1972 14.9, 60.0 86.1 37.3 52.4 
1975 12.2 51.8 54.6 37.7 38.2 
1981 

------- 
9.7 17.8 39.2 

----- 
5.7 

--------- 
18.7 

------------ -- 
Source: 

------------- 
Kuo and Fei 

----- 
(1985), p. 52. 

raw materials and machinery without having to go through 

the cumbersome and costly procedure of application for 

foreign exchange. They had also the privilege of 

selling the loaned foreign exchange to other importers. 

The government also encouraged the formation of cartels 

for the purpose of controlling quality, production and 

export by means of export quotas and unified quotation of 

export prices. Government and semi-government agents 

have also assisted exporters in quality inspection, 

managerial, technical and trade-consultancy services, 

market research and participation in international trade 

fairs. In 1970 the China External Trade Development 

Council was found to promote exports and conduct market 
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research. This organization draws its finance from a 

levy of 0.0625 per cent of exporters revenue as United 

Funds for Promotion and Extension of Exports. (The rate 

was reduced to 0.04 per cent during the period July 1974 

to August 1975 due to decline in world trade, see Liang 

and Liang, p. 165). 

In order to attract foreign investment and primarily to 

reduce government administration difficulties, the Taiwan 

government has created tax-and-duty-free processing zones 

since 1965. 

These and the measures taken to unify and stabilize the 

exchange rate, coupled with the liberalization of 'the 

trade regime, have helped exporters to become efficient 

and assured them of earnings free from exchange 

uncertainties. Table 2.16 shows the purchasing-power- 

parity effective exchange rate on exports. Liang and 

Liang define this rate as the official exchange rate of 

NT$ per US dollar of exports, adjusted for change in 

export incentives, in wholesale prices in Taiwan and 

abroad and the exchange rate of Taiwan's major trading 

partners" (p. 160). As can be seen from Table 2.16 the 

policy measures taken to rekindle the export section such 

as devaluation, general incentives for exports, the 

unification of the exchange rate and price stability have 

maintained the purchasing-power-parity-effective exchange 

rate at a fairly stable rate. 
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Table 2.16. Purchasing-Power-Effective-Exchange 

------ ------- 
Rate on Exports, 1956: 1978 

Year 1956 
------ 

1957 
-------- 

1958, 
-------- 

1959 
------- 

1960 
----- 

1961 
34.24 34.37 43.69 46.77 42.13 40.79 

Year 1962 1963 1964 1965 1966 1967 
39.91 37.87 38.07 40.76 41.31 40.84 

Year 1968 1969 1970 1971 1972 1973 
40.67 42.26 43.80 45.75 46.78 43.08 

Year 1974 1975 1976 1977 1978 

------ 
35.28 
------ 

40.77 40.70 42.24 42.69 
------- 

Source: Liang and 
-------- 
Liang (1 

-------- 
981), p. 

------- 
158-9. 

----- 

2.3 Export Oriented Industrialization and Growth 

2.3.1 Growth and Structural Change 

Following the shift in industrial strategy from import 

substitution to export promotion, Taiwan attained a 

remarkable rate of economic growth when compared with the 

previous years in which the strategy of import 

substitution was emphasized. As can be shown from Table 

2.17, real GNP grew at an average rate of 7.5 per cent 

between 1953-1962,10.8 per cent between 1963-1972 and 

8.2 per cent between 1973-1984, and for the period 

covering 1952-1987, the real average annual growth rate 

of GDP was 8.81 percent. As a result of this phenomenal 

growth rate the the national income of Taiwan, which 

stood at NT$150,026 million in 1952 rose to NT$2,517000 

million in 1986 (at 1981 prices, see Table 2.17). 
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Table 2.17. Gross National Product of Taiwan, 

------ 
1952-1986 

---------------- 
(at constant 
--------- - 

1981 pr ices) 

Amount in 
- - 

Growth 
-------- 

Inde 
--------- 
x 

Year 
------ 

NT$ billion 
----- - 

Rate (%) 
- ---- - 

1952=100 1981=100 

1952 
---------- 

150 
- - -- -- 

13.0 
-------- 

100 
--------- 

8.6 
1953 165 9.8 110 9.5 
1954 178 8.1 119 10.2 
1955 193 8.6 129 11.1 
1956 202 4.5 134 11.6 
1957 217 7.4 145 12.5 
1958 232 6.9 154 13.3 
1959 249 7.4 '166 14.3 
1960 264 6.1 176 15.2 
1961 282 6.7 188 16.2 
1962 307 9.0 205 17.7 
1963 344 12.0 229 19.8 
1964 391 13.8 261 22.5-, 
1965 421 7.6 281 24.2 
1966 461 9.5 307 26.5 
1967 512 11.1 341 29.4 
1968 562 9.7 374 32.3 
1969 623 10.8 415 35.8 
1970 691 12.2 466 40.1 
1971 789 13.0 526 45.4 
1972 898 13.8 599 51.6 
1973 1006* 12.0 670 57.2 
1974 981 -2.4 655 56.4 
1975 1023 4.2 682 58.8 
1976 1192 16.6 795 68.5 
1977 1308 9.7 872 75.2 
1978 1465 12.0 976 84.2 
1979 1584 8.1 1056 91.0 
1980 1650 4.2 1110 94.8 
1981 1740 5.4 1160 100.0 
1982 1810 4.0 1206 104.0 
1983 1967 8.6 1311 113.0 
1984 2190 11.4 1460 125.9 
1985 2253 5.1 1502 129.5 
1986 

------- 
2517 

- 
11.6 

------------- 
1670 

-------- 
144.7 

-------- 
Source: 

-------------- 
DGBAS, Taiwan S tatistical Da ta Book, 1985. 
and Quarterly National Income, vol. 40,1988. 

The rapid acceleration of the rate of economic growth in 

Taiwan was mainly led by the manufacturing sector. The 

manufacturing sector alone grew at an average annual 

growth rate of 14.5 percent between 1962-65,18.0 

percent between 1966-70,11.6 percent between 1971-1975, 
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13.8 percent between 1976-80, and 7.9 between 1981-86. 

Over the past three decades, the Taiwanese economy has 

undergone some drastic changes. Agriculture which 

accounted for 32.4 per cent of national income in 1952 

declined to 5.6 per cent in 1986. On the other hand, the 

share of the manufacturing sector increased from 15.6 per 

cent of GNP in 1952 to 42.9 % in 1986 (see Table 2.18). 

Table 2.18. Composition of GNP by Industrial 
Ori gin (X) 

Period Agri. Mining Manuf. CCons. Others Total 
1952 32.4 2.1 15.6 3.9 44.0 100.0 
1960 28.7 2.3 21.7 3.7 43.6 100.0 
1970 15.5 1.4 33.5 3.9 45.7 100.0 
1980 7.8 1.0 41.5 6.4 43.3 100.0 
1986 5.6 0.5 42.9 4.0 47.0 100.0 

Source: DGBAS, Year Book Of Statistics, 1987. 

The shift in industrialization strategy from import 

substitution to export- promotion is evidenced by the 

growth of the export sector (see Table 2.19). Commodity 

exports which averaged US$117 in 1952 increased very 

rapidly in the sixties and seventies, particularly after 

1962 (see Table 2.19). As a result of this 

unprecedented rise in exports, the share of exports in 

GNP increased from a bare minimum of 8.5 per cent in 1952 

to 54.8 per cent in 1986 and the share of Taiwan's export 

trade in total world exports increased from 0.8 percent 

in 1972 to 2.0 percent in 1986. 
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Table 2.19. Average Annual Rate of Growth of 
GDP, Exports and Imports (X) 

(in Co nstant Prices) 
Period GDP Exports Imports 
1952-55 9.7 3.8 6.5 
1956-60 6.7 11.9 10.8 
1961-65 9.5 21.6 14.4 
1966-70 9.8 22.7 20.3 
1971-75 9.0 15.9 14.5 
1976-80 10.5 16.7 13.9 
1981-86 7.3 12.0 6.0 

Source: DGBAS, Statistical Year-book of ROC. 
1987, p. 98. 

As is shown in Table 2.20 the rapid growth in exports was 

also accompanied by a substantial change in the 

composition of exports. In the early fifties and 

sixties, the bulk of Taiwan's exports consisted of 

Table 2.20 Composition of Exports for Selected 

Years( in US$ million) 

Agricultural 
Total Unproce ssed Proces sed Industrial 

Period amount % Amount % Amount % 
(1) (2) (3) (4) (5) (6) (7) 

1952 117 26 22 81 70 10 8 
1960 164 20 12 91 56 53' 32 
1970 1461 127 9 190 13 1165 79 
1980 19811 712 5 1109 7 17990 88 
1984 30456 475 2 1384 4 28598 94 
1986 39789 574 1 2027 5 37188 94 

source: DUBAS, Statistical Year-book of ROC, 1987. 

agricultural and processed agricultural products. For 

instance, in 1952 agricultural and processed agricultural 

products accounted for 92 per cent of total exports, 

while industrial products accounted for only 8 per cent 
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of total exports. By 1986 the trend was completely 

reversed with industrial products accounting for 94 per 

cent and agricultural and processed agricultural products 

accounting for the balance. 

The transformation of the Taiwanese export structure is 

shown in greater detail in Table 2.21. The the largest 

drop occurred in the export share of sugar, from 59 per 

cent of the total in 1952 to less than 0.1 per cent in 

1984. Similarly, the share of rice dropped from 15.3 per 

cent in 1952 to only 0.14 per cent in 1984. 

During the sixties, Taiwan's major exports were 

relatively simple manufactured goods. Textiles were the 

single most important export item followed by plywood and 

wood products and canned food. In the seventies, however, 

electrical machinery and apparatus, and metal 

manufacturers gained prominence. Exports of electrical 

machinery and apparatus, which were almost negligible up 

to the early 1960s assumed second place (after textiles) 

after 1968. In 1984, exports of electrical machinery 

and apparatus were leading even the textile industry. In 

1960 textiles accounted for 14 per cent of total 

merchandise exports while the share of electrical 

machinery and apparatus amounted only to 0.6 per cent. In 

1984, however, the share of textiles increased to only 20 

per cent while that of electrical machinery and apparatus 

surged to 22 per cent of the total merchandise export in 
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Table 2.21. Composition of Major Taiwanese Exports 

1956-1981 (%) 

1956 
I. Food. beveraEes 

& tobacco 48.7 
Food 48.5 
Beverages 0.2 
Tobacco - 

II. Non-durable 
consumer 
goods 14.2 

Textiles 9.4 
clothing 

& footwear 3.9 
Furniture - 
Printing 

& publi. - 
Misc. mfr. 0.9 

1961 1966 1971 1976 1981 

13.5 11.1 0.7 0.2 0.2 
11.0 10.1 0.5 0.1 0.2 

0.2 0.1 --- 
2.3 0.9 0.2 0.1 - 

36.3 37.0 58.0 58.0 50.5 
28.1 19.9 14.6 14.0 10.1 

5.8 9.6 27.0 25.7 21.4 
- 0.1 0.5 1.3 2.0 

- 0.2 0.1 0.1 0.1 
2.2 7.2 15.8 16.9 16.9 

III. Int 
goods 26.3 36.3 29.6 14.1 12.3 13.1 

Wood prod. 1.1 8.4 12.5 7.9 5.3 3.9 
Paper & 

products 0.5 3.4 2.1 0.4 0.6 0.6 
Leather & 

products - 0.1 0.1 0.7 0.2 0.5 
Rubber - 0.5 0.6 0.5 1.6 2.2 
Chemicals 20.6 12.7 6.0 2.3 2.4 2.7 
Petro. & 

coal 4.1 5.5 1.1 0.5 1.6 2.2 
Non-metalic - 5.7 7.2 1.8 1.4 2.3 

IV. Metal & 
machinery 10.8 14.1 22.3 27.2 29.5 36.2 

Metals 2.8 1.3 3.0 2.5 3.4 5.0 
Basic meta. 7.7 10.0 6.6 3.3 1.7 2.4 
Non-elect. 0.3 0.9 4.0 4.1 4.7 5.1 
Electrical - 1.7 8.1 15.9 17.7 19.6 
Trans. Equi. - 0.2 0.6 1.4 2.7 4.1 

V. TOTAL 
------ 

100.0 100.0 
- - 

100.0 
----- 

100.0 
------ 

100.0 
--- 

100.0 
--------------- 

Source: Hou, 1985, p. 
--- - 

147. 
---- ----- 

1984. This phenomenal structural change in exports can 

also be seen from the share of other manufacturing goods. 

During the last three decades, the share of plastic 

products, chemicals, basic metals, machinery and metal 
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manufacturers increased tremendously. The export of 

plastic products was nil until 1971; during 1984 

however, plastic articles constituted 7.9 per cent of 

merchandise exports. 

While there was significant structural change in the 

composition of exports, diversification of export markets 

was not fundamental. The proportion of exports going to 

Japan has declined from 53 per cent in 1952 to 11.4 per 

cent in 1986. However, this decline in Japan's share 

was largely replaced by the US whose share in Taiwan's 

exports increased from 4 per cent in 1952 to around 48 

per cent in 1986. Thus, the combined share of Japan and 

the US did not change: in fact, their combined shares 

increased slightly from 56 per cent in 1952 to 59 per 

cent in 1986. This contrasts with the South Korea case 

where about 65 per cent of Korea's exports were destined 

for either the US or Japan in 1962, but by 1978 this 

figure was reduced to 53 per cent (Kim, 1985, p. 63). The 

corresponding figures for Taiwan were 48.3 per cent and 

57.9 per cent respectively. 

During the period of rapid export expansion the growth 

rate of, commodity imports were also substantial. 

Merchandise imports which accounted for 14.8 per cent of 

GNP in 1952, rose sharply to 33.3 per cent in 1984. 

(Though the ratio declined conatantly since 1980 from 

around 49.4 percent). Imports in value terms increased 

from US$187 million in 1952 to US$24,165 million in 1986 

58 



(see Table 2.22). However, changes in the composition of 

imports were not so conspicuous as that of exports. The 

share of agricultural and industrial raw materials in 

total imports rose from 66 per cent in 1952 to only 64 

Table 2.22 Composition of Imports for Selected 
Years( in US$ million) 

Agricultural 
&Industrial Capital Consumer 

Total Raw Mater. Equip. Goods 
Period amount amount % amount % amount 

(1) (2) (3) (4) (5) (6) (7) 

1952 187 123 66 27 14 37 20 
1960 297 180 64 83 28 24 8 
1970 1524 958 63 958 32 74 5 
1980 19733 13968 71 4623 23 1142 6 
1984 21959 15115 69 5207 24 1637 7 
1986 24165 15582 64 6497 27 2085 9 

Source: DGBAS, Statistical Year-book of ROC, 1987. 

per cent in 1986. Similarly, the share of capital goods 

imports increased from 14 per cent in 1952 to 27 per cent 

in 1986 (see Table 2.22). 

Although commodity exports increased more rapidly than 

commodity imports throughout the period covering 1952- 

1986, the trade balance was negative for almost two 

decades (1952-1970); it improved substantially only 

during the seventies. However, during the oil crisis 

1974-1976, the trade balance was again in deficit. Since 

1979, however, again the balance was positive. 
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2.3.2 Savings and Investment in Taiwan 

One of the most dramatic phenomena accompanying Taiwan's 

industrialization strategy is the ability of the economy 
ýf ca to mobilize savings probably unprecedented in developed 

and developing countries. As can be learned from Table 

2.23, within a few decades Taiwan has succeeded in 

changing from a "country with very low propensity to save 

into a country with a remarkably high savings propensity" 

(Tsiang, 1980, p. 343). 

In 1952 the percentage of national income saved was only 

5.2 per cent. In 1963 the corresponding figure which 

Table 2.23. Savings as Percentage of Income or GDP 
in Taiwan and other selected countries. 

Period 
Country 1952 1960 1970 1980 1984 

Japan 24.1 27.7 30.5 21.2 19.4 
Singapore -2.6 18.4 29.6 n. a n. a 
S. Korea n. a -4.8 13.2 13.3 14.3 
UK 6.4 10.9 13.6 7.4 5.5 
USA 10.4 8.6 7.6 5.6 2.4 

Taiwan 5.2 7.6 23.8 32.9 27.7 

Source: DGBAS, Statistical Year-book of ROC, 1987. 
and Statistical Data Book, 1984 

stood at 13.2 per cent surpassed that of the United 

Kingdom (9.8 per cent) and the United States (8.4 per 

cent). By 1972 net savings as a percentage of national 

income had risen to an outstanding level of 31.6 per cent 

which was higher than Japan (28.0 per cent) and leaving 

behind both developed and developing countries (see Table 
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2.23). 

This high propensity to save coupled with a moderate 

inflow of foreign capital has enabled Taiwan to invest a 

high proportion of the national product. Table 2.24 

indicates that, like the saving rate, gross capital 

formation as a percentage of gross national expenditure 

has been very high even by international standards. In 

1952 the share of gross domestic investment as a 

percentage national expenditure was only 14.4 per cent 

but by 1974 it had risen to 36.6 per cent. Though this 

share fell after 1974, it has never since been below 26.6 

per cent and has remained higher than the corresponding 

figure for many developed and developing countries. 

What made Taiwan a strong 

many other aspects of 

interesting. Savings is 

development and how Taiwan 

bottleneck can provide some 

developing countries. 

success in this aspect as in 

economic growth is very 

at the heart of economic 

managed to break the savings 

very useful lessons for other 

Many students of the Taiwanese-economy attribute the 

phenomenal saving rate to the change of industrialization 

strategy from import substitution to export promotion. 

Balassa (1982) argues that there is a correlation between 

the savings rate and exports ; countries that export a 

greater amount of their national income tend to generate 

more savings. Indeed, regression analysis not reported 
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here indicates that in the case of Taiwan there is high 

and significant correlation between the rate of savings 

and export earnings 

Table 2.24. Gross Fixed Capital Formation as 
Percentage of National Expenditure 
in Taiwan and Other Selected Countries 

Period 

Country 1952 1960 1970 1980 1984 

Japan 27.8 34.2 39.8 32.4 30.6 
S. Korea n. a n. a n. a 28.2 25.0 
UK 13.2 17.3 19.7 16.4 15.4 
USA 17.1 17.7 17.5 18.0 16.0 

Taiwan 14.4 18.6 26.0 33.9 26.6 

Source: Tsiang, 1980 and DGBAS, 1987. 

As we have seen in previous pages, the financial and 

fiscal policies that accompanied the liberalization drive 

were to a great extent responsible for the above 

phenomenon. Unlike many developing countries Taiwan set 

interest rates on savings and time deposits at fairly 

attractive rates. To encourage savings, individuals were 

exempted from paying income taxes on interest earned from 

saving" and time deposits. Similarly, corporations were 

also exempted from income tax on profits ploughed back as 

investment. Furthermore, as the Taiwanese economy took 

off into spectacular growth during the sixties, voluntary 

savings got a very big boost "for with a rapidly growing 

gross national product and per capita income, savings 

became relatively effortless because of the ratchet 

effect in consumption, which enables domestic savings to 
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grow like a snowball", (Tsiang, 1980, p. 344). 

While the above factors may be a prerequisite for a high 

savings rate, numerous studies carried out in regard to 

the Taiwanese savings function cast some doubts on the 

conventional explanation of the determinants of savings. 

For instance, according to Sun and Liang (1981) no one 

alone of the conventional factors that are thought to 

determine the savings function, such as levels of income, 

the growth rate of income, income distribution, interest 

rates and inflation, although they all have substantially 

significant effects on savings, could provide a 

satisfactory' explanation for the high savings rate. To 

Sun and Liang, the most important factors were the role 

of the government, the relatively underdeveloped social 

security system and frugality stemming from Chinese 

culture and tradition. 

Table 2.25 lists the percentages of total savings 

attributed to household and non-profit institutions; 

private corporations; and government and public 

corporations. As shown from the table, government and 

public corporations' savings accounted for a large share 

of total savings, almost always above 30 per cent. Thus, 

as Table 2.26 shows, this is high even by international 

standards. However, as Sun and Liang(1982) themselves 

admit, government saving cannot be regarded as the only 

explanation for the phenomenon. First, private savings 

(defined as total savings minus government savings), 
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Table 2.25. Distribution of Savings by Sector 
(average %) 

Household & Private Gov't 
Period Non-Profit Corp. & Pub. 

------------ 
Corp. 

----------------- ---------- 
Corp. 

-------- 
1953-55 25.3 14.6 60.2 
1956-60 37.6 10.4 52.0 
1961-65 61.4 9.8 28.8 
1966-70 57.5 9.6 32.8 
1971-75 56.9 8.4 34.7 
1976-79 49.9 8.4 41.7 

Source: Sun and Liang, 1981, p. 414. 

which stood at 19.5 per cent (average for 1970-78) of 

national income, is still high by international 

standards. Secondly, as Singh (1975) found out, there is 

high substitutability between private and government 

saving; the coefficient between the two being 0.57. 

Hence, the more the government saves by fiscal means, the 

less would be the share of the private sector. Thus, as 

Chow (1981) remarks, though government saving is very 

high in the case of Taiwan, it cannot be a major 

determinant of the savings function. 

Sung and Liang (1982) have also argued that the lack of a 

well developed social security system is a very important 

factor accounting for the high level of savings in 

Taiwan. Indeed, in their empirical work, they found that 

an increase of 1 per cent in the ratio of government 

expenditure on social security benefits and public health 

to gross national products, -will reduce the savings rate 
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by more than 4 per cent. Sun and Liang also found that 

the exceptionally high rate of savings in Taiwan is as a 

Table 2.26. Distribution of Savings by Sector 
for Selected Countries (average 

for 1970-78) 
---------------------------------------------- 

Household & Private Gov't 
Non-Profit Corp. & Pub. 

Country Corp. Corp. 
---------------------------------------------- 

Austria 60.6 13.1 26.3 
Belgium 89.3 11.0 -0.3 
Canada 55.6 43.7 13.9 
France 73.3 7.5 19.0 
W. Germany 64.7 13.3 22.1 
Honduras 29.1 41.7 29.2 
Japan 71.8 8.6 19.7 
S. Korea 40.8 20.6 34.9 
Malta 62.1 30.6 7.3 
Netherlands 61.0 15.1 24.3 
Philippines 62.7 15.6 21.6 
S. Africa 54.5 26.0 21.8 
UK 80.7 19.2 0.2 
USA 90.8 23.5 -13.7 

Source: Sun and Liang, 1981, p. 415. 

result of the Chinese people's being relatively more 

diligent, industrious and frugal by international 

standards. To support their claim they found that, 

contrary to other studies on other countries, a high 

dependency rate does not depress savings (see Leff, 

1969). In the case of Taiwan, Sun and Liang showed that 

the coefficient of the variable representing the 

proportion of the population under 14 years when 

regressed against the saving rate was positive, highly 

significant, and quite large. This implies that the more 

dependents there are, the higher the level of savings. 
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Sun and Liang (1981) and Liang (1983) provide a number of 

plausible explanations as to why there is a positive 

relationship between dependency ratios and saving rates 

in the case of Taiwan. Frugality of the Chinese people is 

prominent in their list of explanations. True, the 

tradition appreciates thrift but such praise for thrift 

can also be found in other societies. However, while such 

behaviour can be found in other societies, Sun and'Liang 

are of the opinion that in the case of Taiwan it is 

universal. 

While the above factors may be deficient in explaining 

the phenomenal rise in savings rate during the last three 

decades, it cannot be denied that without the 

unprecedented rise in national income these savings and 

investment rates would not have been possible. 

Furthermore, "the size of savings in itself is not enough. 

The size as well as the model of utilization of the 

economic -surplus is one of the determining factors of 

economic development (see Baran, 1957). Furthermore, as 

Galenson (1981) rightly remarks higher investment does 

not necessarily lead to high growth rates. Thailand and 

the Philippines, for example, invested comparable 

proportions of their domestic products without achieving 

Taiwan's growth rates. "Indeed, high investment can be 

frustrated by erroneous policies in other respects. But 

a sufficient level of investment is a sine quo non for a 

country that has rapid economic growth as its goal" 
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(Galenson, 1981, p. 71). 

2.3.3 The Role of Land Reform 

It is often alleged that the battle for economic growth 

for many developing countries could be won or lost 

depending on what happens to -the agricultural sector 

(Myrdal, 1957). Despite this recognized fact however, 

agriculture in many developing countries has been treated 

as a stepchild in the development process. 

One of the distinguishing characteristics of Taiwan's 

industrialization strategy is the recognition that 

agriculture is the basis on which the country depends for 

its economic progress. Historically, Taiwan's 

agricultural sector was more advanced than that of many 

countries. Japan's agricultural administration was able 

to transform Taiwan's agriculture into a major source 

of food supply to help Japan's industrialization drive 

(see Amsden, 1985; and Grabowski, 1988). As 

Thornbecke(1979) rightly remarks, the fact that output 

growth was not constrained by domestic demand is an 

-important element in understanding the agricultural 

development process in Taiwan's industrialization 

drive. 

This well developed colonial agriculture was further 

enhanced by the nationalist government. First and 

most important of all, - a land reform program was carried 

our in three steps. In 1949 the government of Taiwan 
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limited farm rents to a maximum of 37.5 percent of the 

produce of the annual yield of the major crops. This was 

followed in 1959 by the sale of public land to tenants. 

The most dramatic feature, as Ho (1978) calls it, 

however, was the land reform of 1953. Under this 

programme, land owned by landlords in excess of 2.9 

hectares of medium-quality paddy field or its equivalent 

was to be compulsorily purchased by the government and 

redistributed. 

The rent reduction programme benefited more than 40 per 

cent of Taiwan's farm households, or more than 70 per 

cent of the tenant and part-time farm households (Ho, 

1978, p. 163). In addition, the land reform programme 

decreased the share of tenant farm households to total 

farm households from 41 per cent in 1947 to 21 per cent 

in 1953, and 10 per cent in 1970. Owner-cultivation 

households as a percentage of total farm households were 

32 per cent in 1947,55 per cent in 1953, and 78 per cent 

in 1970. (Ho, 1978, p. 164). 

Taiwan's agricultural policy not only helped to 

redistribute income from the rich to the poor but had a 

direct bearing also on the economic development of the 

country. Taiwan's agricultural policy, unlike that of 

many countries, appears to have achieved both high growth 

and better distribution of income. During the early 

stages of industrial growth, overall economic growth was 

very much helped by the growth of the agricultural 
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sector. This is evidenced from Table 2.27. 

Table 2.27. Comparative Growth rates: Agriculture vs GDP 

Growth Growth rate of 
rate of GDP of Agricultural GDP 

1946/48 - 1951/53 13.2 9.1 
1951/53 - 1964/67 7.7 5.7 
1964/67 - 1971/73 10.1 2.4 

1976-80 10.5 2.7 
1981-86 6.8 0.6 

Source: Thorbecke (1979), p. 139 and DGBAS, 1987. 

Taiwan's agriculture has transferred human and material 

surplus to the modern sector, but unlike many less 

developed countries Taiwan has not forced these transfers 

upon the agricultural sector. They were part of the 

'natural' reaction to the development process. The 

transfer of resources from agriculture to industry was to 

a large extent accomplished by a deliberate government 

policy that fostered agriculture to accomplish this 

mission (see Grabowski, 1988). "Developing agriculture by 

virtue of industry and fostering industry by virtue of 

agriculture", was the official slogan of the government. 

Unlike many developing countries, Taiwan rather than only 

extracting surplus from agriculture, adopted a balanced 

strategy of joint agricultural and industrial growth (see 

Ho, 1979, p. 105). 

Taiwan's agricultural strategy is unimodal (see 

Thornbecke, 1979, p. 198). The main feature of this 

strategy is to develop agriculture from the "bottom up". 
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This approach to agricultural development "relies on the 

widespread application of labour-intensive technology to 

the whole of agriculture. Through a combination of 

agricultural research, land redistribution, the provision 

of rural infrastructure, the growth of rural 

institutions, and other measures, agricultural 

development is spread relatively evenly over the mass of 

the people" (Thorbecke, 1979, p. 199). 

It is argued by many agricultural economists that in such 

a type of strategy there is no conflict between output 

growth and distributional objectives (see Johnson and 

Kilby, 1975, and Thorbecke and Dambe, 1974). Indeed, 

the experience of Taiwan seems to suggest that such a 

strategy is superior to the other strategies of 

agricultural development (for the other alternative 

strategies, see Pyatt and Thorbecke (1979). In terms of 

growth, employment and income distribution Taiwan's 

agricultural progress has been exemplary. (See Kuo Fei 

and Ranis, 1981 and Thorbecke, 1979). 

Since the introduction of land reform, income 

distribution among farm families has become even more, 

full employment had been reached in the sense that the 

labour slack and seasonal underemployment had been 

replaced by a labour shortage (see Thorbecke, 1979). 

Secondly, unlike many countries not only has Taiwan 

succeeded in becoming self-sufficient in food production 

but also food exports were the major export item until 
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the early sixties. 

Assessing the impact of agricultural strategy on the 

economic development of Taiwan is beyond the scope of 

this thesis. Nevertheless, we shall attempt to pin-point 

some of the important lessons that can be learned from 

the experience of Taiwan. 

Land reform has been a major factor in Taiwan's 

agricultural development, but the mere possession of land 

may not be enough. First, it should be recognized that 

rural development through peasant agriculture is a viable 

strategy and agriculture is the backbone of industrial 

strategy. In many developing countries, agriculture, 

despite its importance in the national economy, has been 

neglected for too long. For instance, in Ethiopia 

(prior to the revolution of 1974) the agricultural sector 

had always received less than 5 per cent of the national 

budget despite the fact that more than 90 per cent of the 

Ethiopian people depend on it. By contrast, in Taiwan 

there was a massive investment in agriculture (see 

Thorbecke, 1979), both from the government of Taiwan and 

from the US aid mission. 

The land reform process in Taiwan was followed by a set 

of complementary policy measures that were primarily 

aimed at strengthening, not undermining, peasant 

agriculture. The provision of credit, extension services 

and strong organizational support in strengthening 

farmers' associations were at the heart of the 
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agricultural strategy. Of course, such services do 

exist in many developing countries. However, evidence 

indicates that in some other countries; such provisions 

had in fact led to worsening of the plight of many 

farmers. The credit and other provisions were 

appropriated by big landlords and since these landlords 

saw the benefit of these facilities many tenants were 

evicted. This is particularly true of the Ethiopian 

situation prior to the Revolution of 1974. 

Agricultural strategy that does not recognize the 

underlying resource endowment of a country can face many 

problems. In many countries, before labour becomes a 

binding constraint, agricultural technology has become 

capital-intensive; consequently, new agricultural inputs, 

instead of augmenting labour, have " supplanted it. 

Thorbecke (1979), in his careful assessment of the 

transferability of the Taiwanese experience to other 

developing countries, remarks that Taiwan' agricultural 

strategy, in contrast to that of many less developed 

countries, was based on utilization of the abundant 

factor, labour. 

The most important lesson to be learned from Taiwan's 

development strategy concerning the agricultural sector 

is the process by which capital resources were 

transferred from the agricultural to the industrial 

sector. Throughout its history, Taiwan's agricultural 

sector received gross resources from nonagriculture in a 
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variety of ways that by increasing its productivity 

allowed it to provide a net transfer to the rest of the 

economy. Therefore an essential lesson many developing 

countries can learn from the Taiwan experience is that 

"the goose cannot be starved before it has laid a golden 

egg" (Thorbecke, 1979, p. 203). In the case of Taiwan, 

although agriculture was squeezed by fulfilling its 

mission of supplying initial domestic capital for 

industry as well as critical foreign exchange through 

exports of agricultural products, it was not absolutely 

disadvantages as is the case with many less developed 

countries (see Grabowski, 1988). 

2.3.4 Growth and Equity 

Economic growth in Taiwan in contrast to what has 

happened in many less developed countries was accompanied 

by a high degree of equality in income distribution and 

rapid expansion in employment. It is therefore 

important to glean over the experience of Taiwan in order 

to learn why growth and equity could be complementary and 

mutually reinforcing rather than competitive as the 

experience of many less-developed countries suggest. 

The pattern of income distribution for the 1952-86 period 

is summarised by the Gini coefficient Table 2.28. The 

table shows that the reduction in income inequality was 

substantial. During the 1953-86 period the income share 

of the poorest 20 per cent of families increased from 3.0 
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per cent to 8.3 per cent in 1986; while the share of the 

richest 20 per cent of families decreased from 61.4 per 

cent to 38.2 per cent (see Table 2.28). Furthermore, 

Table 2.28. Personal Income Distribution by Five 
Equal 

Gini 
Divisions of 
Coefficient 

Households and 

Period I II III IV V VI Gini Co- 
(1) (2) (3) (4) (5) (1)/(5) efficient 

1953 61.4 18.2 9.1 8.3 3.0 20.47 0.558 
1959 51.0 19.7 13.9 9.7 5.7 8.95 0.440 
1961 52.0 19.8 14.0 12.6 4.5 11.56 0.461 
1964 41.1 22.0 16.6 12.4 7.7 5.34 0.360 
1966 41.5 22.0 16.2 12.2 7.9 5.25 0.358 
1968 41.4 22.3 16.3 12.3 7.8 5.31 0.362 
1970 38.7 22.5 17.1 13.3 8.4 4.61 0.321 
1972 38.6 22.5 17.1 13.2 8.6 4.49 0.318 
1974 38.6 22.1 17.0 13.5 8.8 4.39 0.319 
1976 37.3 22.7 17.5 13.6 8.9 4.19 0.307 
1978 37.2 22.7 17.5 13.7 8.9 4.18 0.306 
1980 36.8 22.8 17.7 13.9 8.8 4.17 0.303 
1982 37.3 22.7 17.6 13.8 8.7 4.40 0.308 
1984 37.4 22.8 17.6 13.7- 8.5 4.40 0.312 
1985 47.6 22.9 17.5 13.6 8.4 4.40 0.317 
1986 38.2 22.7 17.4 13.5 8.3 4.60 0.322 

Source: Kuo, 1983 and DGBAS, Quarterly National 
Income, vol. 40.1988. 

notes: I= the first highest (20%) income group, 
II= the second highest (20%) income group 
III= the third highest (20%) income group 

IV= the forth highest (20%) income group 
V= the fifth highest (20%) income group 

the rate of increase in family income was greatest for 

those in the poorest income bracket and smallest for 

those in the richest income bracket (see Table 2.29). 

The factors that were responsible for growth with equity 

in Taiwan are well documented (Fei, Ranis and Kuo (1979), 

Kuo, Ranis and Fei (1981), Kuznets (1981), and Galenson 

(1979 and 1982). Many students of the Taiwanese economy 
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believe that the absence of an apparent conflict between 

growth, equity and employment is the result of the 

strategy of export promotion followed by Taiwan. 

Table 2.29. Changes in the Real Family Income 

(in 1976 Prices, %) 

Five Equal Divisions Rate of Increase 
of Family Numbers During 1964-1980 

The richest 20% of families 112 
The second richest 20% of families 147 
The third richest 20% of families 151 
The fourth richest 20% of families 158 
The poorest 20% of families 165 

Source: Kuo, 1983, p. 98. 

Economic policies implemented during the early fifties 

and early sixties, while they were not deliberately 

pursued to solve the problem of mal-distribution and 

unemployment, were from their nature inevitable to lead 

to harmony among growth, equity and employment. 

Prominent among these policy packages was the 

introduction of land reform. Through the reduction of 

rents, redistribution of assets and the associated supply 

of infrastructural facilities, land reform had a marked 

effect on functional distribution of income. According 

to estimates made by Hsieh and Lee (1966), between 1941 

and 1956 the combined share of property income (land plus 

capital) in total agricultural income fell from 63.7 per 

cent to 44.3 per cent. Hsieh and Lee have also 

estimated the shares of farm income by type of recipient 
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before land reform, using the 1936-40 average, and after 

land reform, using the 1956-60 average. According to 

these estimates, the cultivators' share of farm income 

increased from 67 per cent to 82 per cent but the share 

of landlords and money lenders declined from 25 per cent 

to 6 per cent (see also Kuo, Ranis and Fei, 1981). 

The shift of strategy from import substitution to export 

promotion was also expected to contribute to the 

improvement of the distribution of income in favour of 

labour for two reasons. First, the strategy helped Taiwan 

to shift the emphasis from land-intensive to labour- 

intensive production and exports to which Taiwan's 

endowments are truly suited. The movement of surplus 

labour from agriculture to the modern sector was a 

natural reaction to the normal process of economic 

development that accompanies structural transformation. 

Consequently, the surplus labour was absorbed without 

much difficulty and full employment is reported to have 

been achieved in Taiwan since the late sixties (see 

Kuo, 1983) 
. The shift from agriculture with low labour 

productivity to industry with higher labour productivity 

at full employment and hence an increase in the real 

wage, had helped the distribution of income in favour of 

labour in the industrial sector (see Tsiang, 1985, p. 

52). Indeed, between 1952 to 1979 real wages in the 

manufacturing sector increased by an average rate of 5.82 

percent. 
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It was also correctly perceived by Taiwan that both 

agriculture and industry should be based on labour- 

intensive technologies. As we have seen in the preceding 

pages, the trade and payment regimes were adjusted to 

exploit the country's comparative advantage in the 

production and export of labour-intensive products. 

Therefore, the excessive indulgence through cheap credit 

policies prevalent in many less-developed countries, that 

favours the use of capital at the expense of labour was 

mitigated during the transitional period. Since the 

industrial strategy in Taiwan favours the export sector 

and since the export sector is labour intensive, it 

helped tremendously to generate more employment 

opportunities for the Taiwanese labour force (for 

detailed examination of the contribution of exports to 

employment see Chapter 7). 

Finally, the nature of Taiwanese industrial and 

agricultural strategy, which relied heavily on small and 

medium-sized enterprises, was one of the main factors 

responsible for reducing regional income inequality (see 

Galenson (1979), Scitovsky (1985), Thorbecke (1974) and 

Ho (1978). The emphasis on large-scale industry and the 

relative neglect of agriculture in Korea could be one of 

the reasons why Taiwan's distribution of income seems to 

be superior to that of Korea, Singapore and Hong Kong. 

For more details see Scitovsky (1985) and Fields (1985). 

Thus the type of policies followed by Taiwan not only made 
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her grow fast at an almost unprecedented rate but did so 

without the customary greater and increasing inequalities 

and the emergence of mass unemployment. Indeed, by the 

double criterion of equity and growth Taiwan's experience 

seems to be unparalleled in the history of economic growth 

of less developed countries. 

2_4 Summary and Conclusions 

Like many less developed countries, Taiwan followed the 

import-substitution strategy during its early years of 

industrialization. During the 50s, however, the 

possibilities of further import substitution were limited 

and unlike most developing countries Taiwan did not 

embark upon the next stage of import substitution. 

Instead, it opted for an outward-looking strategy and 

since the early 60s export promotion and growth have been 

the overriding goal of the Taiwanese government. 

The change in trade strategy entailed many policy changes 

in the trade and payments regime. In order to rekindle 

exports, the government liberalized the trade regime and 

unified the multiple exchange rate system. Importing 

was significantly liberalized as both quantitative 

restrictions and the average tariff on imports were 

gradually reduced. Concomitantly, the NT dollar was 

devalued by more than 60 per cent from NT$15.55 to 

US$1.00 in 1954 to NT$40.00 to US$1.00 in 1960. 

These and other incentive measures to encourage exports 
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truly worked wonders. Taiwan's exports which had been 

stagnant in the fifties grew at spectacular rates. The 

value of exports (in US$), which grew at an average rate 

of 6 per cent during the last part of the fifties, grew 

by 21.7 per cent per annum in the sixties, and by 32.6 

per cent per annum in the seventies. The structure of 

exports also significantly changed. Exports of 

manufactured products, which accounted for an 

insignificant proportion of exports in the early fifties 

accounted for more than 90 per cent in 1986. Total 

exports also accounted for more than half of the national 

income. 

This rapid growth in exports greatly stimulated the 

growth of the domestic economy. Gross national product 

grew by an average annual rate of 9.1-per cent for the 

decade 1961-70, by 9.5 per cent for the decade 1971-80 

and by 7.3 percent for the 1981-86 period. 

Both in terms of growth and equity, Taiwan's experience 

is exemplary. Taiwan's development strategy of export 

expansion seems to be conducive to growth in employment 

and equitable distribution. 

The, various incentive policies accorded to industries do 

not seem to lead to misallocation of resources. In 

fact, there is evidence to suggest that resource 

allocation in Taiwan was more efficient than in many 

less-developed countries. The effective rate of 

protection estimates are low even by international 
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standards. By the effective rate of protection and the 

domestic resource cost criterion, Taiwan seems to have 

favoured industries in which she has a comparative 

advantage. 

Of course, getting -prices right is not the alpha and 

omega for economic progress. However, it must be 

emphasised that Taiwan and a few other countries have 

benefited by liberalizing their trade and payments 

regime, but surely this alone is not responsible for the 

spectacular growth rates of these economies. 

The actual role played by the state is perhaps most 

important. One can hardly call Taiwan's economy laisser 

faire. Like most of the gang of four countries the 

Taiwanese knew perfectly well how to use market forces to 

suit their objectives (see Scitovsky, 1985). Taiwan 

pursued active and selected interventionist policies, and 

market forces were not given a free rein to allocate 

resources. Nor was the strategy purely export-oriented 

but a combination of both import substitution and export 

promotion. In general, Taiwan developed not because of 

the 'invisible hand' but because of the state's active 

role in ensuring that the country's resources were 

allocated according to the principles of comparative 

advantage. 
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CHAPTER 3 

SOURCES OF INDUSTRIAL GROWTH: CONCEPTS AND MEASUREMENT 

3.1 Patterns of Growth and Structural Change 

Chenery and Syrquin (1975), (antecedents going to Clark 

(1957) and Kuznets (1971)] have demonstrated that the 

structure of production changes as per capita income 

rises with the share of industry rising and levelling off 

at higher levels of income while that of agriculture 

falls continuously. This regularity in the pattern of 

development is not however brought about by the same 

factors in all countries. The absence or presence of 

certain key factors can have an appreciable effect on the 

path and timing of the transition from a backward to a 

modern economy. According to Chenery and associates, 

while there are considerable similarities among several 

countries in their pattern of structural change, there 

are also systematic differences associated with 

government policies. Apart from natural resources and 

country size (as measured by population size and per 

capita income), the pattern that sectoral changes will 

follow depends, to a certain extent on international 

trade participation and the role trade plays in 

mitigating some of the disadvantages associated with 

country size and natural resources. Country size and 

trade policies have significant effects on the time path 

and nature of structural change. Chenery asserts that 

"... substantial variations in the composition and timing 
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of industrialization is associated with different 

patterns of specialization" (1979) and "given the fairly 

uniform changes in internal demand that take place with 

using levels of income, the main sources of variations in 

this transformation [from backward to modern economy] 

lies in the opportunities for trade" (1979). When to 

industrialize and which sectors depend upon natural 

advantages and on an individual country's choice 

(Chenery, 1979). For instance, large and small industry- 

oriented countries [measured by the share of manufactured 

exports in GNP] undergo rapid industrialization while 

small primary-oriented countries tend to delay or even 

completely reverse the normal process of structural 

change (Chenery and Taylor, 1968). 

Despite the apparent similarity in the time path of the 

transition in production structure between large - and 

small-industry-oriented countries, however, the trade and 

development strategy followed by these two groups of 

countries is quite different. By and large, the former 

emphasize production for the home market and follow the 

inward-looking strategy; while the latter tend not to 

discriminate between the domestic and the international 

market. Because of their relatively big domestic 

market, large countries can easily gear production for 

the domestic market through import replacement. Small 

industry-oriented countries however have to rely on the 

external market for their sustained growth because of 
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limited natural resources and the smallness of the 

internal market. This does not mean that every small 

country affected by these negative and positive factors 

follows the outward-looking strategy. Even with some of 

the constraining factors that allegedly preclude 

countries from successfully embarking on the import 

substitution strategy, there are many small countries 

that follow the inward-looking strategy. Some countries, 

such as Hong Kong on the other hand, with a much higher 

per capita income in 1950 than many developing countries 

that followed the import substitution strategy, opted for 

the outward-looking strategy (Balassa and associates, 

1982). 

Recent empirical evidence shows that "success in 

developing manufactured exports is critical to this 

[transformation of the structure of production], and 

conversely that continued emphasis on import substitution 

will ultimately lead to a slowing down of growth 

(Chenery, 1980). And since countries following the 

outward-looking strategy are performing better in terms 

of output growth, employment and income distribution than 

countries following the "alternative" strategy, import 

substitution is out of favour. In fact, in some 

circles, as Ahmad (1978) succinctly puts it, "import 

substitution is portrayed as the single greatest disaster 

that has ever happened to the less developed countries" 

(p. 8). While such an accusation is extreme and myopic, 

there is no denying the fact that the progress achieved 

83 



by the outward-oriented countries is the envy of many 

developing countries following the import-substitution 

strategy. Thus, given the disparities achieved in terms 

of growth of output and employment the study of the 

process of these two "alternative" development strategies 

and their implications and repercussions on these 

aggregates and in particular on employment and 

distribution of income is becoming more relevant than 

ever. 

Another piece of empirical evidence which is more 

relevant to this chapter, indicates that there are 

"distinct variations among economies and over time in the 

important sources of growth and these variations are 

related to the different development strategies that have 

been pursued" (Kuo and Robinson, 1984, p. 233). As can 

be learned from Table 3.1, in countries following the 

import substitution strategy, industrial growth tends to 

depend heavily on domestic demand expansion, with import- 

substitution and changes in input-output coefficients 

mostly accounting for the balance. On the other hand, 

in countries following the outward-oriented strategy, 

industrial growth is largely accounted for by export 

expansion and domestic-demand expansion. A close look at 

the table suggests that it is consistent with the view 

that the "countries that achieved the sequential 

combination of a large contribution to growth of import 

substitution followed by a large contribution of export 

84 



Table 3.1. Source of Industrial Growth of Selected 
Countries 

Average Per cent of Total 
Annual Domestic Changes 

Country Period Growth Demand Export Import in 
Rate Expans- Expans- Substi- I-0 

ion ion . tution Coeff. 

Korea 1955-63 10.4 57 12 42 -11 
1963-70 18.9 70 30 0 0 
1970-73 23.8 39 62 -3 2 

Taiwan 1956-61 11.2 35 28 25 12 
1961-66 16.6 49 44 2 5 
1966-71 21.1 35 57 4 4 

Israel 1958-65 13.6 62 27 13 -2 
1965-72 11.3 71 49 -37 17 

Norway 1953-61 5.0 65 36 -16 15 
1961-69 5.3 - 51 58 -19 10 

Yugo- 1962-66 16.6 74 25 -5 6 
slavia 1966-72 9.1 72 38 -22 12 

Japan 1914-35 5.5 70 33 5 -8 
1935-55 2.8 71 -7 15 21 
1955-60 12.6 76 12 -3 15 
1960-65 10.8 82 22 0 -4 
1965-70 16.5 74 18 -1 9 

Colom- 1953-66 8.3 60 7 22 11 
bia 1966-70 7.4 76 5 4 15 

Turkey 1953-63 6.4 81 2 9 8 
1963-68 9.9 75 5 10 10 
1968-73 9.4 71 16 -2 15 

Mexico 1950-60 7.0 72 3 11 14 
1960-70 8.6 86 4 1 -1 
1970-75 7.2 81 8 3 8 

SOURCE: Chenery, 1980, p. 284. 

expansion have achieved the highest rates of growth and 

structural change" (Dervis et al, 1982, p. 110). 

The above statement may suggest the following hypothesis: 
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an earlier period of import substitution is a necessary 

condition for export expansion. Indeed, there is some 

scanty empirical evidence to suggest that for a limited 

number of countries, import substitution has been a 

necessary condition for export expansion. (See Ahmad, 

1976). 

As was pointed out in the introductory remarks of this 

chapter, structural change is a reflection of changes in 

final demand and the changing composition of comparative 

advantage (Chenery, 1979). This means that the growth 

of industrial output can be explained partly by the 

growth of domestic demand and partly by changes in 

comparative advantage that lead to import substitution 

and export expansion. According to Chenery, the 

combination of these factors leads to specification of 

the growth of industrial output in terms of changes in 

the composition of demand, changes in the pattern of 

trade and changes in input-output coefficients. 

3.2 Models of Sources of Growth Decomposition 

The purpose of this chapter is to review some of the 

methods used in the measurement of the sources of 

industrial growth. The sources of industrial growth are 

analyzed here from the demand side, not from the supply 

side where the sources of growth are measured by the 

accumulation of both human and physical capital along 

with technological progress. From the demand side, 

86 



which is the concern of this chapter, changes in the 

structure of production are decomposed into changes in 

intermediate and in final demand with changes in final 

demand further broken down into changes in domestic 

demand and in trade. 

According to Chenery, given a material balance equation 

of the Leotief type, it is possible to decompose the 

factors that cause differences in the rates of growth in 

the various sectors of the economy. The shifts in the 

sectoral structure of production are attributed to the 

autonomous elements of domestic demand, import 

substitution, export expansion and technological change 

(more precisely, changes in input-output coefficients). 

There are two approaches that have been used to analyze 

sources of growth from the above perspective. The first 

approach originally used by Chenery, Shishido and 

Watanabe (1962) is called the constant-composition 

measure. In this approach the non-proportional 

expansion of sectoral output is explained in terms of-the 

non-proportional growth of causal factors observed in 

individual sectors. Non-proportional growth is defined in 

terms of deviations from balanced (norm) growth path, in 

which all elements (or sectors) expand proportionally at 

the growth rate of national income or aggregate demand. 

In the constant-composition measure import substitution 

is measured in terms of deviations of sectoral imports 

from the expected growth path. 
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By contrast, the share method defines the constant 

(initial-year) share of imports in domestic demand as the 

norm in individual sectors and defines import 

substitution in terms of changes in the import (a 

symmetrically, domestic demand) shares rather than the 

changes in the commodity composition of imports. 

3.2.1 The Chenery Method 

The starting point of Chenery's measure of the sources of 

industrial growth is the basic demand-supply equation: 

Xi =' Di + Wi + Ei - Mi (3.1) 

where 

X= domestic production of sector i 

D= domestic final use of sector i 

W= domestic intermediate use of sector i 

E= exports from sector i 

M= imports of sector i 

Define mi, the import content of the total use of i, as 

mi = Mi / (Di + Wi + Ei) (3.2) 

Then, substituting equation (3.2) into equation (3.1), we 

have: 

Xi = (1 - mi ) (Di + Wi + Ei ) (3.3) 

Chenery's main concern is to explain the-causes of the 

disparity between the growth rates of the different 
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sectors and that of national income or aggregate demand. 

By use of the above model of inter-sectoral relationships 

the deviation of the actual growth of a sector from the 

equiproportional growth (or the norm) can be explained in 

terms of demand and supply factors. According to Chenery 

the deviation of actual sectoral output growth from 

equiproportional growth between two periods is defined 

as: 

SXi = Xi2 - OXi1 (3.4) 

where S refers to the deviation from equiproportional 

growth, X is domestic production of sector i, is 

defined as Y2/Yi, where Y stands for national income or 

aggregate demand and the subscripts 1 and 2 refer to time 

periods. The deviations from equiproportional growth of 

the actual rate of growth can be defined in the same way 

as in equation (3.4) 

S Di = Di 2 - ODi 1 

SWi = Wi 2 - OWi 1 

SEi = Ei 2 - OEi i 

S Mi = Mi 2 -c Mi 1 

The deviation of a sector's growth of output from 

equiproportional growth is the difference between the 

sector's output in year t=2 and what it would have been 

had the sector's output risen from year t=1 to year t= 

2 at the average growth rate of all sectors. 

In terms of the deviations from equiproportional growth 
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defined above and the balance equation given in equation 

(3.1) the deviation in sectoral output from 

equiproportional growth between two periods can be 

decomposed as follows: 

SXi = (1-mi i) öDi +(1-mi i) SWi + (1-mi i) SEi 

+(mi1-mi2)Zi2 (3.5) 

where Zi = (W+D+E)i = (X+M)i, the total supply. 

According to Chenery the first term on the right hand 

side of equation (3.5) measures the non-proportional 

increase of domestic demand, the second intermediate 

demand, the third export demand and the last term 

measures import substitution of sector i. In other words, 

this last term, assuming a constant proportion of total 

supply is imported, measures the difference between 

actual imports in year 2 and hypothetical imports if 

their proportion in total supply had remained equal to 

that in the base year. It is a measure of the increased 

share of domestic product in total supply. Alternatively, 

import substitution occurs when there is a decline in the 

ratio of sectoral imports to total sectoral supply. 

The decomposition method proposed above is suitable for 

analyzing the sources of change in the composition of 

output. Chenery also proposed another method, the first 

difference, which is used-to capture the causes of the 

sources of sectoral growth. From equations (3.1) and 

(3.2) the change in sectoral output between two periods 
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can be written as: 

6 Xi = (1-mi 1) (d l)i+ sWi ++Ei )+ (mi I -m12) Z12 (3.6) 

The above relationship like the previous one apportions 

the growth in sectoral production into four sources: 

domestic demand, intermediate demand, export expansion 

and import substitution. 

As can be readily observed, equations (3.5) and (3.6) 

arbitrarily assume the values of m in the initial period 

(that is mil) is the norm, and recognizes the changes in 

domestic production on the basis of this norm; but the 

value of m in the final period (that is mit) is another 

equally viable norm. Hence, equations (3.5) and (3.6) 

can be written as: 

8Xi = (1-Mi2)(SDi+6Wi+SEi )+(mil-mi2)OZi1 (3.5') 

AXi = (1-mi2)(dDi+4Wi+4Ei )+(mi1 -mi2 )Zi1 (3.6' ) 

The difference between equations (3.6) and (3.6') lies in 

how the interaction term (mi 1 -mi 2 ), aZi is handled ( Z12 = 

Zit ++Zi). Specifically, equation (3.6) attributes this 

term totally to import substitution whereas (3.6') 

ascribes none of the interaction to import substitution. 

This clearly shows that we have an index number problem 

and calculations based on only one of the above formulas 

can be biased. To minimize the bias actual calculations 

should be made as an average of the two, i. e. average of 

equations (3.5) and (3.5') for the deviation measure and 
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average of equations (3.6) and (3.6') for the first 

difference formulation. Or more precisely, average of 

Passche and Laspeyres indices. 

3.2.2 The Chenery-Shishido-Watanabe Method 

One of the major drawbacks of the direct method of 

decomposing the sources of industrial growth presented 

above is that it treats changes in intermediate demand as 

an independent source of growth. However, changes in 

intermediate demand reflects not only changes in input- 

output coefficients butq also indirect repercussions of 

final demand and import-substitution effects. Therefore 

the measure of import substitution proposed above is 

inadequate as the import-substitution effect is limited 

to the direct effect of substitution in an industry and 

does not take into account the increases in output which 

may be due to substitution elsewhere (Blumel-Thomas, 

1982). As a result, what could have been due to import 

substitution or domestic demand expansion could wrongly 

be attributed to changes in input-output coefficients and 

the contribution of both, import substitution and domestic 

demand could be understated. If the share of the 

various sources of growth is to be properly assessed, 

then, intermediate demand should not be taken as an 

independent source of growth but as one determined by 

input-output coefficients and production levels (see 

Dervis et al, 1982). Hence we define intermediate 
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demand, W as: 

Wt = AtXt (3.7) 

where A is an input-output coefficient matrix and X is 

domestic output. Substituting equation (3.7) into 

equation (3.1) and solving for X, we get: 

Xt = (I-At )-1 (D+E-M)t (3.8) 

Thus, from equation (3.8) sectoral deviation from 

equiproportional growth between two periods can be 

expressed as: 

SX = R2 SD + R2 SE - R2 6M +'R2 AOXi (3.9) 

where R2 is the element of the inverted Leontief matrix 

(I-A)-1 in period 2. 

According to Chenery, Shishido and Watanabe, 

(i) R28D measures the total effects of 

deviation in domestic demand 

(ii) R28E is deviation attributed to exports 

(iii) -R28M is the effects of deviation in 

imports, and 

(iv) R2 AOXi is the effect of technological change 

or changes in input-output coefficients. 

In Paasche terms equation (3.9) can be written as: 

SX = R1 8D + Ri SE - R1 8M +Ri AX2 (3.10) 

The first difference formulation can also be written as 

follows: 
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4Xt, = Rib D+Ri d E-Ri a M+Ri d AX2 (3.11) 

4 Xp = R2o D+R2 4 E-R24 M+R2 nAX1 (3.12) 

Where import matrix is available, we can distinguish 

between imported intermediate goods, MWit, and imports of 

final goods, MFit. Then the balance equation can be 

written as: 

Xt = AtdXt+Dt+Et -MtF (3.13) 

From the above, deviations from equiproportional growth 

in Laspeyres formulation can be decomposed as follows: 

SXt, = Rid6D + Rid6E - Rid6MF 

-Rid AMX2 + Rid AX2 (3.14) 

and the Paasche version can also be decomposed as: ' 

Up= R2d8D + RzdSE - R2d8MF 

-R2 d AM Xi +R2 ASXi (3.15) 

In equations (3.14) and (3.15) the first term is domestic 

demand expansion, the second is export expansion, the 

third is import-substitution in final goods, the fourth 

is import-substitution in intermediate goods, and the 

fifth is technological change. 

The first different formulation in Laspeyres and Paasche 

forms can be written respectively as follows: 

LXt. = Ri dbD+Ri ddE-Ri d4MF -Ri dpAMX2 +Rl d4AX2 (3.16) 
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L Xp = R2 da D+R2 d4 E-Rz dQ MF -R2 dd AMX1 +R2 &A AX1 (3.17) 

The measure of import substitution proposed above by 

Chenery and Associates has been criticized by a number of 

writers. According to Chenery, Shishido and Watanabe 

import substitution or the effects- of deviation of 

imports is measured by - R26M. While the major drawback 

of the direct method (of treating intermediate demand as 

a separate source-of growth) is avoided by the above 

measure, it still is not the best way of measuring the 

impact of import substititution. In'fact, as Morley and 

Smith (1970) have shown, - the measure of import 

substitution proposed by Chenery, et al, instead of 

measuring the contribution of the changes in imports to 

total supply'or total demand as originally proposed by 

Chenery, measures the effects of changes in the rates of 

sectoral imports to total income. 

On the other hand, Morley and Smith argue that the 

treatment of imports, both in the original Chenery 

formulation and in his formulation with Shishido and 

Watanabe is not the right one. According to Morley and 

Smith, imports are not measured in the same way as gross 

output. "Whereas imports may be used in toto outside 

the sector, a portion of domestic production (aij - 

observed input-output coefficients) must be reserved to 

produce itself" (p. 728). 

Secondly, to replace imports, production must rise not 
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only in the processing industry but also in the 

industries supplying its inputs, i. e. import replacement 

stimulates output for the industries that supply inputs 

to the import substituting industries. If this does not 

happen, however, Morley and Smith argue that there will 

be an induced rise in imported intermediates and/or 

reduction in the supply of goods available for final 

demand in other sectors. The implicit assumption Morley 

and Smith make is that the newly required intermediates 

were previously supplied directly or indirectly by the 

importation of final products. Thus, there is an 

implicit import substitution which is brought about by 

the home production of industries supplying inputs to the 

import replacing sector. The basic argument of Morley and 

Smith is that the Chenery measure of sectoral import 

substitution misses the linkages created by the implicit 

import substitution suggested above. As a result, the 

Chenery measure will understate the role of sectoral 

import substitution in the decomposition process. In 

order to correct some of the deficiencies of the Chenery 

measure of sectoral import substitution, Morley and Smith 

introduce the idea of implicit imports in measuring the 

phenomenon. Thus, they define new vectors of imports 

and total supply as: 

11* = [I - A]-1M 

Z* =X+M* 

Thus, the alternative method of decompositing the source 

of sectoral growth according to Morley and Smith can be 

96 



written as: 

ýXi 
= (Z*i 2- 95Z*i 1) (1-M*i 1 /Z*i 1) 

+(M*i1/Z*iI -M*i 2/Z*i 2 )Z*i 2 (3.18) 

Import substitution is measured by the second term in the 

right hand expression of the above equation. According to 

Morley and Smith, gross production and imports are now 

valued on a comparable basis. And the new vector of 

imports " M* converts imports to gross production basis 

and allocates them to their proper domestic sectors. It 

can be viewed as the domestic production necessary to 

substitute completely for imports, holding all final 

demands constant " (p. 729). 

While Morley and Smith are right in arguing that the 

intermediate repercussions of replacing units of import 

have to be considered; the claim that they made that 

their redefined imports could be viewed as the domestic 

production necessary to substitute for imports is 

extreme. As Guillamount (1979) argues, the substitution 

implied by Morley and Smith may or may not exist at all. 

Furthermore, "in addition to assuming that domestic and 

imported goods are perfect substitutes, their approach 

has the unusual property that import substitution can be 

observed in industries in which there are no imports" 

(Kubo and Robinson, 1984, p. 234). On the other hand, 

if imports and gross production are not treated on the 

same basis as claimed by. Morley and Smith, it can also be 
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equally argued that exports are not treated in their 

formulae on the same basis as gross production. 

3.2.3 The Syrquin Method 

One of the fundamental weaknesses of the measures of 

sources of industrial growth suggested by the various 

researchers reviewed in the last section is that imports 

are not treated properly in their models. In the 

balance equations presented by these writers, all imports 

are treated as competitive and hence lumped together with 

domestic production as perfect substitutes. Such 

treatment of imports is extreme and can lead to serious 

errors (UN, 1973). 

On the other hand, since imported intermediate inputs 

constitute a significant portion of total intermediate 

inputs, the total input-output coefficient matrix, A, may 

not be the appropriate one to use in explaining sources 

of growth decomposition (see Riedel, 1976). Such a 

matrix implicitly assumes that all intermediates are 

domestically supplied. For a country that relies 

heavily on imported intermediate inputs, the appropriate 

input-output coefficient matrix is the Leontief matrix of 

domestic transactions, not the total matrix of technical 

coefficients. If there is no separate domestic input- 

output coefficient matrix, it has to be approximated by 

appropriate means. (See following pages for various 

ways of approximating the domestic input-output technical 

coefficients). 
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3.2.3.1 Syrquin's Direct Decomposition Method 

In order to avoid an arbitrary classification of imports 

(either as competitive or as non-competitive), a 

different approach that keeps the treatment of imports 

separate from the treatment of domestically produced 

goods has been suggested by Syrquin (1976). Instead of 

the usual balance equation of the type presented in 

equation (3.1), where imports are treated as competitive, 

Syrquin rewrites the balance equation exclusively in 

domestic terms. In this method Syrquin defines imports 

in terms of total supply and output as a proportion of 

this supply. Symbolically, 

, 141 pia 
Xi = ui (Wi + Di) + Ei (3.19) 

Mi = mi(Di + Wi) (3.20) 

where ui is the ratio of domestic supply of commodity i 

for domestic' use to -0 total supply of i for domestic 

use, and mi is the proportion of domestic demand supplied 

by imports. 

From the above two equations, the following decomposition 

formula in deviation and in first difference formulation 

in Laspeyres form can be derived: 

SXi = ui 18 (Di +Wi )+SEi +4ui (Wi 2 +Di 2) (3.21) 

6 Xi = ui iw(Di +Wi ) +AEi +4ui (Wi 2 +Di 2) (3.22) 

In both equations the first term on the right-hand side 
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measures the effect of domestic and intermediate demand, 

the second export expansion and the third import 

substitution. 

By decomposing final demand into consumption, C, and 

investment B, - Syrquin refines further his decomposition 

equations. Syrquin does not present a direct method of 

decomposition with consumption and investment given 

separately, but it is not hard to derive one. Define, 

uiC = Cid/(Cid + Cim) (3.23) 

üiB = Bid/(Bid + Bim) (3.24) 

UiW = Wid/(Wid + Wim) (3.25) 

where uic, uiB and uiW are the domestic-supply ratios of 

consumption, investment and intermediate inputs 

respectively. Given the above expressions the balance 

equation in domestic terms becomes: 

Xi = uiwWi + ui CCi + uiBBi + Ei (3.26) 

From equation (3.26), we can get the following 

decomposition equations in deviation and first difference 

formulations: 

ÖXi = Ui 1WSWi + UilC6Ci + UilBÖBi + SEi 

+ Ui WWi 2+ ui C Ci 2+ uiB Bi 2 (3.27) 

Xi = ui 1 WGWi + ui 1 C4 Ci + Ui 1B 4Bi +4 Ei 

+puiWWi2 +4uiCCi2 +AuiBBi2 (3.28) 

In both equations the first expression on the right-hand 
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side measures intermediate-demand expansion, the second 

consumption expansion, the third investment expansion, 

the fourth import substitution in intermediate demand, 

the fifth import substitution in final consumption, and 

the last import substitution in investment goods. 

3.2.3.2 Syrquin's Total Decomposition Method 

The decomposition methods discussed in the previous 

sections yield only the direct contribution of the 

various sources of growth. Indirect contributions which 

could be important and substantial are missed out. 

Furthermore, as Westphal and Kim (1977) argue the direct 

method is more relevant than the total measure in 

assessing the response of producers to a given policy 

incentive Thus, if proper assessment is to be made 

concerning the overall impact of the various sources of 

output and and structural changes, we should include both 

direct and indirect contributions of the sources or the 

causes of growth of output. For this purpose, the most 

suitable method is to decompose output changes in an 

input-output framework. The major difference between the 

balance equations used in the direct method and the total 

method to be presented below is that unlike those of the 

former the balance equations are written in an input- 

output framework. The balance equation (3.23) in vector 

terms then becomes: 

Xt = R*t (üt Dt + Et ) (3.29) 

where R*t =[ I-üt At ] -1 and üt = diagonal matrix of 
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(X-E)/(W+D)i elements. Then the Laspeyres version of the 

deviations in output from equiproportional growth can be 

decomposed as follows: 

SX = R*l ul SD + R*i SE + R*i u(D2 + W2) + R*i ul AX2 (3.30) 

The first difference formulation can also be derived as: 

6X = R*iul4D + R*idE + R*14u(D2+W2) + R*iui4AX2 (3.31) 

In eqations (3.30) and (3.31), the first term on the 

RHS is domestic demand expansion, the second is export 

expansion, the third is import substitution, and the last 

is changes in input-output coefficeient. 

The above decomposition equations were derived on the 

assumption of the non-availability of matrix of imported 

coefficients. If such a matrix is available the 

decomposition equation can be further refined. Syrquin 

(1976) decomposes final demand into investment and 

consumption goods; and with the availabitlity of an import 

matrix the balance equation becomes: 

Xt = At Xt + At MA + Ct + Bt + Et - Mt W- Mt F (3.32) 

or in domestic terms: 

Xt = At d Xt + Ut C Ct + uB Bt + Et (3.33) 

Where the uC's and uB's are the proportion of 

consumption and investment supplied from domestic 

production [see expressions (3.23) and (3.24)]. 
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Using the above equation (3.33) we can decompose the non- 

proportional growth in output in the following way (see 

Appendix 3.1 for the derivation of the formulas and the 

first difference formulations as well): 

SX = Ridu1COC Consumption expansion 

with fixed import structure 

+ RiduiB8B investment expansion with 

fixed import structure 

+ RidOE export expansion 

+ Rid uC C2 IS of consumption goods 

+ Rld uBB2 IS of investment goods 

+ Rid[ ui jw ai j2] X2 IS of intermediate goods 

+ Rid[uwiji aij]X2 technological change 
(3.34) 

The formulae for estimating the sources of equi- 

proportional growth in Paasche term can be derived as: 

9X= R2du2C6C 

+ R2du2BSB 

+ R2du2SE 

+ R2du2C56C1 

+ R2 d u2 B i6B1 

+ R2 d u2 [ ui j wai j] i6Xi 

+ R2du2 [ui j2W ai j ]SXi 

Consumption expansion 

with fixed import structure 

investment expansion with 

fixed import structure 

export expansion 

IS of consumption goods 

IS of investment goods 

IS of intermediate goods 

technological change 

(3.35) 

103 



The first difference formulation can be written as: 

AX = R2du2C &C 

+ R2du2BaB 

+ R2dQE 

+ R2 dd uc Cl 

+ R2dtuBBi 

+ R2d[4uWijaiji]Xi 

+ R2 d[ UWi j2i ai j] Xi 

Consumption expansion 

with fixed import 

structure 

investment expansion with 

fixed import structure 

export expansion 

IS in consumption goods 

IS in investment goods 

IS in intermediate goods 

TC with import structure 

at intermediate level 

(3.36) 

3.2.4 The Balassa Method 

The methodology of decompsing the sources of industrial 

growth presented above may be dismissed as a "statistical 

artifact without theoretical meaning or underpinning" 

(Bhagwati, 1978). It is true that the methodology used 

here cannot alone determine whether a country is 

following an inward or outward-looking strategy. However, 

as was pointed out elsewhere in this chapter, recent 

empirical evidence has shown that there are distinct 

variations among countries and over time in the important 

sources of growth development policies that have been 

pursued, we may be safe to assume that the methodology 
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can give an insight into the different development 

strategies followed by many less developed countries (see 

Chenery, 1979, pp. 108-110). 

In a recent article Balassa (1979) has tried to buttress 

the decomposition methodology by relating it to Johnson 

(1952) theoretical exposition of trde and development of 

a developing economy. Johnson distinguishes three 

possibilities of the effects of growth on the demand for 

imports: growth increasing the demand for imports (i) 

more than proportionally to, (ii) in the same proportion 

as, or (iii) less than proportionally to, the increase in 

the value of the national product. These three 

possibilities can be conceptualized in terms of three 

types of growth: pro-trade-biased growth, which 

increases the country's demand for imports and supply of 

exports more than proportionally to output; 'neutral' or 

unbiased growth, which increases the country's demand for 

imports and supply of exports in proportion to output; 

and anti-trade-biased growth, which increases the 

country's demand for imports and the supply of exports 

less than proportionally to output. The growth of 

production will be anti (pro)-trade biased and positive 

(negative) import substitution in production will occur, 

if the supply of importables is growing more (less) 

rapidly than the national product. In turn, the growth 

of consumption will be'anti (pro)-trade biased, and 

positive (negative) import substitution in consumption 

will occur, if the demand for importables is rising less 
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(more) rapidly than the national product. In combining 

these biases, we obtain-total anti-trade bias (positive 

import substitution) a pro-trade bias (negative import 

substitution) in production and consumption combined. 

3.2.4.1 Balassa's Direct Method 

Unlike the share method pioneered by Chenery (1960), 

where import substitution is defined in terms of the 

changes in the share of imports to total supply or the 

share of domestic supply in terms of total supply, 

Balassa defines import substitution in terms of total 

anti '(pro)-trade bias in consumption and production 

combined. That is, import substitution is defined in 

terms of deviations of the growth rates of industry's 

production and consumption from the growth rate of the 

national product. 

In order to estimate import substitution Balassa uses the 

following concepts and definitions: 

Mt* = hypothetical imports in the case of 

neutral growth in production with 

consumption at observed levels 

Mt** = hypothetical imports in the case of 

neutral growth in consumption with 

production at observed levels 

Mt*** = hypothetical imports in the case of 

neutral growth in both production and 

consumption 
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t= time period 

Y= national product 

S= production for domestic use 

D= consumption 

M= imports 

m, y, s, d = growth rates of imports, national 

product, production for domestic use and 

consumption respectively. 

Define : 

Mi1 = Di1 - Sit (3.37) 

Mit = Dit - Sit (3.38) 

Mit = (1+di )Di1+(1+si )Si1 

_ (1+mi )Mii (3.39) 

(1+di )Di1-(1+si )Si1 
where mi= ----------------- -1 (3.40) 

(Di1-Sii ) 

Balassa defines the following: 

Mi 2*_ (1 +di ) Di i- (1+y) Si i (3.41) 

M2** = (1+y)Dti - (1+si )Sii (3.42) 

Mit*** = (1+y)Dii - (1+y)Sii 

= (1+y)Mii (3.43) 

Anti-trade bias (import substitution) in production is 

as: 

ISip = Mi2* - Mit = (1+si )Si1 - (1+y)Sii 

_ (si-y)Sil (3.44) 

107 



And anti-trade bias (import-substitution) in consumption 

can defined be written as: 

ISic = Mit** - Mit = (1+y)Di1 '(1+di )Di1 

(y-di )Di 1 (3.45) 

Combining equations (3.44) and (3.45) we get total anti- 

trade bias (import substitution), which is the sum of 

anti-trade bias in production and consumption: 

ISit = Mit*** - Miz = [(1+y)Di1)-(1+y)Sii ] 

-[ (1+di ) Di 1- (1+si ) Si I] 

which is equal to: 

_ (1+y)Mii - (1+mi )Mii = (Y-mi )Mii (3.46) 

Since total import substitution bias (IST) is the some of 

the two biases, we have: 

IST = (y-mi )Mi 1 `_ (si -y) Si 1+ (y-di )Di 1 (3.47) 

Thus, according to Balassa, import substitution is 

measured as the difference between hypothetical (yMii) 

and actual (miMii) increments in imports. Increases in 

output (xiXii) can now be decomposed in terms of the 

contributions of domestic demand, import substitution and 

exports. The contribution of domestic demand is 

estimated by deducting the hypothetical import-increment 

(yMil) from the actual increase in domestic demand 

(diDii). The contribution of exports is taken to be 

eiEii . 
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Combining the three contributing factors to the increase 

in output, we can write the decomposition formula as: 

4 Xi = (di Di 1- yMi 1) + eEi - (mi Mi 1 -yMi 1) (3.48) 

which can be written as: 

a Xi = (aDi -yMi 1) +Q Ei - (ZMi. -yMi 1) (3.49) 

The first term on the right-hand side of equation (3.49) 

is domestic demand expansion, the second import expansion 

and the third measures import substitution. 

The above decomposition formulae do not include 

intermediate demand. For the direct decomposition 

measure, intermediate demand is taken as an independent 

source of growth. When intermediate demand is included in 

the model, the Laspeyres decomposition formula becomes: 

A Xi = (z Di +4Wi - yiMii) +4Ei - (4Mi - yiMii) (3.50) 

or, decomposing the import substitution term into 

production and consumption effects as in Balassa (1979), 

we have : 

4 Xi = (4 Di +Q Wi - Vi Mi 1) DDE 

+A Ei EE 

+[ (QXi -6Ei) - yi (Xi i+ Eu] IS-production 

+[ (A Di +AýNWi) - yi (Di i +Wi i) IS-consumption 

(3.51) 

In the case where imports for final uses (MFit) and those 
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for intermediate uses (MWit) are distinguished, we can 

write Mit = Mi tF+ Mitw. Then, the Laspeyres equation 

in this case is written as: 

Lý Xr. _ (aDi - yi Mi 1F) 

+ (AWi - yiMiiW) 

+ 4Ei 

+ (yiMii -OMiF ) 

+ (yiMiiW -GSMiW) 

DDE - final goods 

DDE - intermdiate goods 

EE 

IS-final goods 

IS-intermediate goods 

(3.52) 

For the direct method of decomposing output growth, 

Balassa does not provide a deviation from proportional 

measure. However, it is not difficult to derive from 

his Model III formulation. 

For any variable a, the deviation from proportional 

growth in the Laspeyres version can be defined as: 

Sa =4ai - ylail 

The Paasche version is defined as= 

Sa = -dai + yea i2 

In the case where imports of final uses and those for 

intermediate use are not available, the Laspeyres 

deviation from equiproportional growth decomposition 

equation can be written as: 

S XL = (L1 Di - y1 Di i) DDE 

+ (iWi - y1 Wi 1) intermediate demand 
expansion 
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+ (i Ei - Vi Ei i) EE 

+[ (LXi - Ei )-yi (Xi i -Ei i) IS - production 

-[ (a Di +4Wi ) -yi (Di i +Wi i) IS - consumption 

(3.53). 

When imports for final use (MiF) and intermediate (Miw) 

use are available, the decomposition equations can be 

refined into the following: 

SXr. = (d Di -yi Di i) 

+ (oWi -yi Wi i) 

+ (AEi-ylEii ) 

+ (y1Mi1F -, AMiF ) 

+ (y1MiiW -iMiW) 

DDE 

Intermediate demand 
expansion 

Export expansion 

IS - final goods 

IS - intermediate 
goods 

(3.54) 

3.2.4.2 Balassa's Total Method 

When intermediate demand is not taken as an independent 

source of growth, the balance equation in vector terms 

can be written as: 

Xt = At Xt + Dt + Et - Mt (3.55) 

From this equation we can derive the following version of 

the Balassa total decomposition first difference measure 

as: 

0X= Ri (a D- yi Mi) + Ri aE- Ri (A M- yi Mi ) 
DDE EE IS 

+Ri4AX2 
TC 

(3.56) 
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where Ri =[ I-A] -1 

In the case where the imported input-output coefficient 

matrix is available, the Laspeyres equation of the 

Balassa total first difference measure for the above case 

can be derived as: 

A XL = Rl d (4D - y1 M1 F) 

+ Rid11E 

- R1d (QMF - ylM1F ) 

- R1 d AAd1X2 

+ R1dLJiX2 

DDE 

EE 

IS of final goods 

IS of intermediate goods 

TC 
(3.57) 

The corresponding Paasche version is: 

t Xp = R2 d (ß D-y2 M2 F) 

+ R2 d4 E 

- R2 d (e MF - 3r2 M2 F) 

- R2d4AmX1 

+ R2 d AAX1 

DDE 

EE 

IS final goods 

IS intermediate goods 

TC 
(3.58) 

where y2 = (Y2 -Yi ) /Y2 , yi = (Y2 - Yi ) /Yi . 

Balassa also provides the deviation measure. The 

equation for the Laspeyres version is: 

SX = Rld [a DF +4E -4MF -4AmX2 +4AX2 ] (3.59) 

where SXi = xi Xi 1 -y1 Xi 1 =, & Xi -y1 Xi 1, and x= (X2-XI )/X1 
. 

Given the above expressions, equation (3.59) can be 
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decomposed as: 

SX = Rid (ADE -y1 D1 ) 

+ R1 d (4 E-y1 Ei ) 

+ Rl d (yl Ml F -AMP ) 

- R1daAmX2 

+ R1 de AX2 

The Paasche version of the above is: 

SXp = Rad [L DF +4E-4W -Mm X1 +4AX1 ] 

where 8X = -xi Xi t +yt Xi t= -Q Xt +yt Xi t 

The above can be decomposed into: 

Effects of X on 

6X = R2 d (y2 D2 F4 DF ) 

+ Red (y2E2-AE) 

+ R2 d (A MF -y2 M2 F) 

+ R2 d6 Am X1 

- R2 d oAX1 

(3.61) 

DDE 

EE 

IS- final 

IS- intermediate 

TC 
(3.62) 

Effects of X on 
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IS - final 
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CHAPTER 4 

SOURCES OF INDUSTRIAL GROWTH AND STRUCTURAL CHANGE 

IN TAIWAN. 1961-1981 

4.1 Introduction 

The purpose of this Chapter is to shed some additional 

light on the pattern of economic development described in 

Chapter 2. This objective is attempted to be fulfilled by 

analyzing the sources of growth and structural change in 

terms of the relative contribution of demand factors, 

import substitution and technological change (or more 

precisely, changes in input-output coefficients). The 

analysis is undertaken at two levels. First, at the more 

aggregated level, the sources of growth and structural 

change, of the whole Taiwanese economy are discussed. 

Second, at the more disaggregated level, the sources of 

growth and structural change in the major sectors of the 

Taiwanese economy are discussed. Besides output 

composition, attempts will be made to estimate the 

sources of import growth in order to shed some additional 

insight on the process of export-led-import-dependent 

experience of Taiwan. 

The estimates of the sources of growth and structural 

change are derived from the various subperiods of 1961- 

1981 in constant 1976 prices. Six input-output tables 

aggregated to 32 sectors are the basis for our analysis. 

As outlined in Chapter 3, in this analyses we shall 

distinguish between a sector's gross output growth and 
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its gross output deviation from proportional growth. The 

first form of decomposition measures the sectoral source 

of growth, while the second measures the sources of 

changes in the composition of output (see Chenery, 1979, 

p. 114). 

4.2 Sources of Growth and Structural Change in Taiwan: 
Economy-Wide Analysis 

This section presents empirical evidence on the sources 

of growth and structural change in Taiwan for the whole 

economy. For this purpose we have used not a single 

method but three alternative methods: (1) Chenery- 

Shishido-Walanabe (CSW) (1962), (2) Syrquin-(1976) and 

(3) Balassa (1979). The formulas used for the analysis 

are discussed, in Chapter 3. 

4.2.1 The Direct Decomposition Analysis 

Table 4.1 represents a summary, of results of 

decomposition for identifying the sources of growth and 

structural change for the period 1961-1981 for Taiwan by 

the three alternative methods. The table shows results 

obtained by the use of Laspeyres and Paasche formulas for 

the 1961-1966,1966-1971,1971-1976,1976-1981 subperiods 

as well as chained results for 1961-1971,1971-1976 and 

for the entire period (1961-1981) (see Table 4.1 for more 

explanation). In the following we first discuss the 

estimates obtainad under direct decomposition. 

As can be learned from Table 4.1 the direct decomposition 
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by the three alternative methods reveals that internal 

factors were responsible for the rapid growth and 

structural changes in output in Taiwan. In all 

subperiods and for the whole period, domestic final and 

intermediate -demand were the most important sources of 

growth and structural change in Taiwan. Both factors 

contributed 79 percent by the Syrquin method and 99 and 

86 percent by the CSW and Balassa method respectively. 

Of the two factors, however, intermediate demand 

expansion contributed more to output growth and 

structural change than domestic-final-demand expansion. 

Next to domestic demand expansion, export expansion was 

the most important source of growth and structural 

change. In the first subperiod export expansion by the 

three methods contributed 20 percent of output increase. 

Its share increased to 24.4 and 25.1 percent in the 1966- 

1971 and 1971-1976 periods respectively but again 

declined to around 21 percent in the last period, 1976- 

1981. For the entire period (1961-1981), exports 

expansion contributed to 22.6 percent of the growth in 

output. 

The contribution of import substitution to output growth 

by Syrquin method was negatively very low in almost all 

subperiods. During the last five year subperiod import 

substitution contributed 0.5 percent of the increase in 

output. As can be seen from Table 4.1, for all the 

chained results referring to ten-year periods and twenty 

116 



year periods import substitution's contribution to output 

growth was negative. 

4.2.2 The Total Decomposition Measure 

As has been pointed out in Chapter 3, the direct measures 

are relevant for assessing the effects of various 

incentive policies on individual sectors, while the total 

measures are considered to be more relevant to the 

relative contributions of export expansion and import 

substitution to economic growth as they reflect the total 

effective demand for the products of various sectors 

induced-by given changes in autonomous factors (see Kim, 

1977). 

According to the Syrquin total decomposition measure, 

domestic-final-demand expansion was the dominant- source 

of growth for each subperiod and for the twenty year 

period. This is also true by the CSW decomposition 

measure. However, by the Balassa method, the single most 

important source of growth for almost all periods was 

export expansion. According to these three alternative 

methods domestic final demand for the twenty year period 

averaged 52,80 and 49 percent by the Syrquin, CSW and 

Balassa methods respectively, while export expansion 

accounted for 43,59 and 59 percent respectively. As in 

the case with the direct measure, the total measure of 

import substitution was negative for almost all periods. 

117 



Table 4.1. Sources of Growth and Structural Change 
1961-1981: Summary of Aggregate Results 

for Taiwan by Three Alternative Measures 
(percent) 

DDE EE IS IW I-0 

DTDTDTDT 

I. Balassa Method 
A. First Difference 

1961-66 
14.9 42.3 20.1 43.3 -3.5 -10.7 68.6 25.2 

1966-71 
30.6 61.9 24.4 60.5 -9.1 -22.1 54.2 -0.3 

1971-76 
22.4 42.8 25.1 65.6 -10.2 -19.7 62.3 11.4 

1976-81 
23.6 48.8 20.6 55.5 -7.4 -15.5 63.3 11.2 

1961-71* 
25.3 55.3 22.9 54.7 -7.2 -18.3 59.0 8.3 

1971-81* 
23.1 46.3 22.4 59.7 -8.6 -17.2 63.1 11.3 

1961-81* 
23.6 48.5 22.6 58.5 -8.3 -17.5 62.1 10.6 

B. Deviation Measure 

1961-66 
51.6 50.2 11.3 16.3 6.0 6.4 31.1 27.1 

1966-71 
25.5 33.6 24.0 34.7 9.4 10.4 41.2 21.3 

1971-76 
20.6 23.7 26.2 41.5 13.5 13.9 39.7 20.9 

1976-81 
21.9 28.9 20.0 28.8 14.7 17.5 43.4 24.8 

1961-71* 
38.4 41.7 17.7 25.8 7.7 8.4 36.2 24.1 

1971-81* 
17.8 26.7 28.5 34.3 -2.4 15.9 56.1 23.1 

1961_81* 
27.6 32.2 20.8 31.2 11.8 13.2 39.8 23.5 

II. Syrquin Method 
A. First Difference 

1961-66 
21.7 46.4 20.0 35.5 -1.4 -2.2 59.7 20.3 

1966-71 
37.0 61.9 24.4 46.9 -4.2 -6.2 42.8 -2.6 1971-76 
29.7 48.3 25.1 48.5 -2.4 -2.2 47.7 5.4 
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table 4.1 continued 

1976-81 
31.5 52.1 20.6 38.9 0.5 1.6 47.4 7.4 

1961-71* 
31.9 56.7 22.9 43.0 -3.2 -4.9 48.5 5.1 

1971-81* 
30.8 50.5 22.4 42.9 -0.7 0.0 47.5 6.6 

1961-81* 
31.0 52.0 22.5 43.0 -1.3 -1.2 47.8 6.2 

B. Deviation Measu re 

1961-66 
51.6 50.2 11.3 16.3 6.0 6.4 31.1 27.1 

1966-71 
25.5 33.6 24.0 34.7 9.4 10.4 41.2 21.3 

1971-76 

1976-81 
20.6 23.7 26.2 41.5 13.5 13.9 39.7 20.9 

21.9 28.9 20.0 28.8 14.7 17.5 43.3 24.8 
91 61-71* 

34.8 41.7 17.7 25.8 7.7 8.4 36.2 24.1 
1971-81* 

17.8 26.7 28.5 34.3 -2.4 15.9 56.1 23.1 
1961-81* 

27.6 32.2 20.8 31.2 11.8 13.2 '39.8 23.5 

III. Chenery-Shishido -Watanabe Method 
A. First Differenc e 

1961-66 
26.5 69.6 20.0 43.3 -15.1 -38.0 68.6 25.2 

1966-71 
43.9 93,. 0 24.4- 60.5 -22.5 -53.2 54.2 -0.3 

1971-76 
34.2 70.9 25.1 65.6 -22.0 -47.9 62.7 11.4 

1976-81 
38.0 84.4 20.6 55.5 -21.9 -51.1 63.3 11.2 

1961-71* 
38.1 85.2 22.9 54.7 -20.0 -48.1 59.0 8.3 

1 71-81* * 
36.4 78.8 22.4 59.7 -21.9 -49.8 63.1 11.3 

1961-81* 
36.8 80.3 22.6 58.5 -21.5 -49.4 62.1 10.6 

B. Deviation Measu re 

1961-66 
51.3 60.5 10.5 21.1 5.6 9.1 32.6 9.4 

1966-71 

1971-76 
25.5 35.2 20.1 34.8 13.0 23.0 41.5 6.9 

1976-81 
22.3 24.3 23.9 42.9 4.2 27.3 49.5 6.3 

24.8 37.6 18.5 32.2 3.0 24.1 53.7 6.1 
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table 4.1 continued 

1961-71* 
37.7 45.6 15.6 29.1 9.5 17.3 37.3 7.9 

1971-81* 
20.6 31.5 18.0 36.7 16.4 25.6 45.0 6.2 

961-81* 
26.3 36.2 17.2 34.2 14.1 22.9 42.4 6.8 

Notes: all measure represent arithmetic averages of the 
estimates obtained from the Laspeyres and Paasche 
indices. The estimates for the period marked by * 
are chained results (1961-71)=(1961-66)+(1966- 
71). The calculatiosn are based on 32-sector I-0 
data in constant 1976 prices. 
DDE = domestic demand expansion, EE= export 
expansion, IS= import substitution, IW= intermedi- 
ate demand expansion, I-0 = changes in input- 
output coefficient, D=direct method, T= total 
method, 

Source: author's estimate 

The contribution of technological change was positive for 

almost all periods. Changes in input-output 

coefficients were particularly significant during the 

first (1961-1966) subperiod and contributed more than 20 

percent of the growth in gross output during this period. 

In other subperiods, however, the contribution of 

technological change was modest. The changes in the 

input-output coefficients represent a widening and 

deepening of the inter-industry relations brought about 

by the changing mix of required intermediate inputs. 

These changes are caused by changes in production 

technology as well as substitution among inputs (see de 

Melo, 1985). As will be discussed in detail in the next 

section, technological change was the second most 

important factor in the sources of output growth in the 
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agricultural sector during the first subperiod. In 

subsequent subperiods, however, the contribution of 

technological change to output growth in the agricultural 

sector was negative which could explain the decline in 

the importance technological change for the whole 

economy. 

Coming to the sources of gross output deviations from 

equiproportional growth we observe a similar pattern. 

Both by the direct and by the total method of 

decomposition, domestic demand expansion dominated 

according to the estimates made by the three alternative 

methods. For the whole period, the contributions of 

domestic-demand expansion were 32.2,48.3 and 36.2 by the 

Syrquin, CSW and Balassa methods respectively and export 

expansion accounted for 31.2,45.7 and 34.2 percent 

respectively (see Table 4.1). 

The contributions of import substitution and 

technological -change differed according to the method 

used. Import substitution by the total deviation from 

equiproportional method was estimated at 13.2 , -17.8 and 

22.9 percent by the Syrquin, CSW and Balassa methods 

respectively (for the 1961-1981 chained results). 

Thus, despite the differences and similarities among the 

results by the three alternative methods, all results 

indicate that both domestic demand and export expansion 

were major sources of growth and structural change in 

Taiwan. Furthermore, regardless of the different measures 
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used, the relative contribution of export expansion 

increased for at least the period covering 1961-1976. 

It was at its peak of importance in 1971-76 and fell 

thereafter. 

4.3 Sources of Growth and Structural Change in 
Gross Output: Analysis by Major Sectors 

The analysis of growth and structural change for the 

whole economy presented above may conceal the relative 

importance of causal factors for individual sectors. In 

order to bring this out, and since the major feature of 

structural change in Taiwan is the rapid expansion of the 

manufacturing sector, attention will be focused on the 

sources of growth of some sectors of the economy. 

4.3.1 Growth of Output-First Difference 

The purpose of this section is to discuss the sources of 

output growth of major sectors of the Taiwanese economy. 

The aim is to see the relative importance of causal 

factors as the evolving comparative advantage of Taiwan 

changes. 

In the model of the factor-proportions theory discussed 

in the following chapter, it is hypothesized that, as 

Taiwan accumulates more capital relative to labour, the 

factor intensity of its exports relative to its imports 

will change. Secondly, partly as a result of this, the 

commodity composition of its trade will also 

change. Because of these factors, we shall attempt to 
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show that not only the relative importance of the major 

sources of growth such as export expansion to change; but 

also the relative importance of some industrial sectors 

to change with the changing comparative advantage of 

Taiwan. 

In this section the sources of growth and structural 

changes of the major sectors of the Taiwanese economy are 

discussed. The anlysis shall concentrate on changes of 

the sources of growth in these major sectors. 

In the case of the agricultural sector the direct method 

of decomposing output indicates that the dominant source 

of growth in each subperiod in that sector's output by 

the three alternative methods, was intermediate-demand 

expansion(data is not included here). Final domestic 

demand's contribution to output growth was negative. 

However, total-domestic-demand (final-domestic-plus- 

intermediate-demand) expansion was positive through the 

subperiods and for the period as a whole. According to 

the total Syrquin and CSW decomposition measures, 

domestic demand accounted for the largest share in the 

increase in gross output for that sector. By the Balassa 

method, however, export expansion followed by domestic 

demand was the dominant sources of growth for the chained 

result of 1961-1981. 

One of the distinguishing features of the agricultural 

sector in Taiwan is the continuous decline in the demand 
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for intermediate inputs by the agricultural sector from 

the rest of the economy. The direct share of intermediate 

demand expansion in agricultural output growth has been 

declining consistently throughout the whole period. In 

the first subperiod, intermediate demand expansion 

accounted for more than 254 percent (by the Balassa 

method) . In subsequent periods, however, its share was 

reduced though it was more than 100 percent. This is also 

evident from the fall in the share of technological 

change. During the first subperiod, technological change 

accounted for more than 114 percent of the increase in 

gross output of the agricultural sector. In all the 

other subperiods, however, the contribution of 

technological change was negative. 

By the total decomposition measure the contribution of 

import-substitution to gross output growth of the 

agricultural sector was negative for the first three 

subperiods. In the last subperiod, however, this 

factor's contribution to output expansion in the 

agricultural sector was more than 10 percent. The fact 

that the share of import substitution in the agricultural 

sector's growth was negative for the first three periods 

may suggest that Taiwan's comparative advantage does not 

lie in the production of agricultural products. Secondly, 

since Taiwan is a natural-resource-poor country, imports 

of agricultural products may increase on this account and 

also because of trade liberalization. Furthermore, the 

decline in the share of agricultural output in total 
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output may be due to the compositional shift in domestic 

demand caused by the low income-elasticity of demand for 

primary products (Chenery, 1979, and de Melo, 1985). 

Nevertheless, since import-substitution in the last 

period was positive, implying that the ratio of imports 

to total supply was greater in 1976 than in 1981, it can 

be argued that Taiwan, with regard to the agricultural 

sector was becoming, presumably, less liberalized. 

The mining industry is not big in Taiwan. An 

examination of the sources-of growth for this sector 

seems to indicate, to borrow Balassa's words-an "aberrant 

case" in the sense that the four causes of output growth 

show large percentages of wide magnitude, which are quite 

different when compared with the other sectors. 

Nevertheless, by the direct-method, the most important 

source of growth was intermediate demand expansion 

followed by import substitution. By the total method, 

however, - export expansion made the largest contribution 

during the first and second subperiods while import- 

substitution dominated in the third and fourth subperiods 

and made a negative contribution of a wide magnitude 

throughout the entire period. 

The service sector has made a relatively modest 

contribution to output growth in Taiwan. As expected, 

however, domestic-demand expansion accounted for the 

largest share in gross output expansion. Next to 

domestic-demand expansion, export expansion contributed 
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most to output expansion. 

When it comes to the manufacturing sector, a clear 

picture emerges. Except for the first subperiod, the 

contribution of export expansion was prominent. According 

to the Balassa and CSW methods, the share of export 

expansion in manufacturing output growth increased from 

36 percent in the first subperiod to 67 and 82 percent 

during the second and third subperiods respectively (data 

is not reported here) , while by the Syrquin methods it 

accounted for 29,52 and 63 percent respectively, for the 

same periods. For the whole twenty year period export 

expansion accounted for more than 69 percent by the ýý. 

Balassa and CSW methods and for 53 percent by the Syrquin 

method. On the other hand, the share of domestic-demand 

expansion continuously declined until the third period 

and then increased in the fourth period (1976-1981), and 

accounted for 35,67 and 37 percent by the Balassa, CSW 

and Syrquin methods respectively for the whole period 

under consideration. 

By the three total methods, import substitution in the 

manufacturing sector made a negative contribution to 

output growth for the subperiods and for the period as a 

whole. The negative values for import substitution 

indicate rising ratios of imports to domestic production 

which would be consistent with import-liberalization 

policy during these periods. As will be discussed in 

the section on sources of import growth, a characteristic 
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feature of the export-led growth in Taiwan is the high 

level of imported inputs in export production. 

One additional point to mention about the sources of 

growth in the manufacturing sector is that, throughout 

the whole period, technological change made a positive 

contribution to output growth. By the Balassa, CSW and 

Syrquin methods, technological change accounted for 11 

and 7 percent of the increase in gross output 

respectively for the whole period under consideration. 

Despite the similarities-and-differences in the sources- 

of-growth decompositions'discussed above, all results for 

the manufacturing sector indicate that export expansion 

was the single most important source of growth for the 

twenty year period (1961-1981). Domestic-demand 

expansion was also a major source of growth, while import 

substitution and technological change played a relatively 

minor role. However, the role of technological change 

was positive while that of import-substitution was 

negative. 

4.3.2 Sources of Growth Pattern: Sectoral Analysis 

For a more detailed examination of the pattern of growth, 

Tables 4.2 to 4.9 provide a disaggregate estimate for 

the sources of output growth at the level of individual 

industries. 

As can be observed from the above tables, there is a wide 
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variation in the relative importance of the sources of 

growth among sectors and over time. For most of the 

major sectors (not reported here) the analysis reveals 

that export expansion was the dominant source of gross 

output growth in these sectors. The effect of export 

expansion was particularly significant in the textile and 

leather sector. For the twenty year period (i. e. 

chained result for 1961-1981), export expansion in the 

textile and leather sector accounted for 96 per cent 

which was the highest among the major industrial groups. 

In the textile industry alone, [sector no. (11), (see 

Appendix 4.1 for the names of the sectors)] export 

expansion accounted for 93 percent of output growth 

for the 1961-1981 period while in the leather industry 

(14) it accounted for 100 percent (see Table 4.8). 

Furthermore, as can be learned from Tables 4.2 to 4.8, 

the contribution of export expansion for the textile and 

leather sectors was rising from the first subperiod to 

the third. This is particularly true of the textile 

industry, where, as Tables 4.2,4.3 and 4.4 indicate the 

contribution of export expansion to output growth 

increased from 57 percent to 72 percent and 137 percent 

during the first, second and third subperiods. Similarly, 

the share of output increase attributed to export 

expansion by the textile industry increased from 10 

percent in the first subperiod to 23 percent and to 22 

percent in the second and third subperiods (see column 

five of Tables 4.2 to 4.3). As is evident from Tables 4.2 

`\ý 
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Table 4.2. Factors Contributing to 
Growth: 1961-66 (Balassa 

Difference Method) 
(percent) 

Sectoral Output 
Total First 

Sec. DDE EE IS TC 

(1) 
----- 

(2) 
----- 

(3) 
------- 

(4) 
----- 

(5) 
------- 

(6) 
------ 

(7) 
------ 

(8) 
------ 

(9) 
------ 

1 -595 -18 12 0 25 -3 659 34 
2 -17 0 -18 0 -2 0 137 6 
3 150 8 149 8 5 -1 -204 -19 
4 -53 -7 12 1 -7 3 147 31 
5 -74 -1 250 3 -108 5 32 1 
6 62 2 46 1 -7 1 -2 0 
7 13 1 58 3 -22 4 51 4 
8 28 0 117 -1 8 0 -53 1 
9 15 1 98 5 -10 2 -3 0 

10 86 65 9 6 -3 8 7 9 
11 22 5 57 10 -11 8 31 9 
12 26 2 82 5 -4 1 -4 0 
13 18 1 32 2 -8 2 58 6 
14 108 0 148 0 -24 0 -133 0 
15 62 1 73 1 -21 1 -14 0 
16 16 0 28 1 -6 1 62 3 
17 2 0 33 3 -2 1 68 10 
18 31 2 58 3 -17 4 28 3 
19 31 2 22 1 -11 3 57 6 
20 24 1 71 2 -2 0 7 0 
21 43 1 43 1 -17 2 30 1 
22 66 4 161 9 -148 35 22 2 
23 12 0 214 2 -11 0 -115 -2 
24 58 4 31 2 -14 4 25 3 
25 34 3 31 3 10 -3 26 4 
26 113 6 17 1 -72 15 42 4 
27 69 -2 -31 1 -10 -1 72 -4 
28 51 5 27 3 0 0 22 4 
29 38 2 30 2 -8 2 40 4 
30 102 1 16 0 -6 0 -13 0 
31 36 11 66 20 -4 5 1 1 
32 

------ 
-40 

----- 
2 

------- 
-43 

----- 
3 

- --- 
13 

------ 
3 

------ 
170 

------ 
-18 

----- 

------ ----- 
100 

-- -- 

--- 
100 100 

------ ----- 
100 

Notes: sum 
- -- 

of colu 
------------ 
mn (2)+(4)+( 

------ 
6)+(8) =100. 

- ----- 

DDE=domesti c final demand, EE= export exp ansion 
IS= import substitution, TC= technologica l change, 
and Sec= se ctor. 
The rest of the columns represent the sec toral 
contributio n of the sec tors to output growth 
attributed to the sourc es of growth. For instance 
column (3)= DDEi/EDDE. 
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Table 4.3. Factors Contributing to Sectoral Output 
Growth: 1966-71 (Balassa Total First 

Difference Method) 
(percent) 

---------------------------------------------------- 

Sec. DDE EE IS TC 

(1) (2) (3) (4) (5) (6) (? ) (8) (9) 
---------------------------------------------------- 

1 -55 1 -33 1 23 0 185 918 
2 -24 0 -1 0 4 0 122 209 
3 125 0 2457 3 -1389 4 -1093 314 
4 105 2 52 1 -4 0 -53 300 
5 85 1 159 2 -86 3 -58 162 
6 37 1 63 2 -5 0 5 -33 
7 514 1 1060 2 -574 3 -900 432 
8 89 0 -7 0 -9 0 27 -20 
9 -28 0 107 1 25 -1 -3 9 

10 62 5 23 2 0 0 15 -306 
11 28 9 72 23 -12 11 12 -940 
12 35 2 61 4 -5 1 9 -122 13 43 2 38 2 -13 2 31 -353 
14 57 1 50 1 -19 1 12 -32 
15 42 1 112 2 1 0 -53 225 
16 70 0 -45 0 -90 -1 164 187 
17 26 1 92 4 -41 5 22 -233 18 30 2 64 5 -12 3 18 -357 19 39 2 55 3 -29 4 34 -414 20 152 1 -17 0 -5 0 -31 71 
21 104 1 56 1 -7 0 -53 155 
22 73 4 120 8 -109 19 16 -249 23 50 1 104 2 -59 3 5 -26 24 107 4 57 2 -66 6 2 -15 25 46 7 74 11 -34 14 15 -535 26 69 3 29 1 -17 2 20 -229 27 33 1 75 3 -13 2 5 -53 28 105 11 -5 -1 -1 0 2 -45 29 82 2 69 2 -27 2 -23 155 
30 111 1 20 0 -14 0 -17 32 
31 88 31 37 14 -12 12 -13 1129 
32 67 1 67 1 -84 4 49 -237 

---- ------ ----- 
100 

------- ----- 
100 

------- ----- 
100 

------ ----- 
100 

Notes: see Table 4.2. 
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Table 4.4. Factors Contributing to Sectoral Output 
Growth: 1971-76 (Ealassa Total First 

Difference Method) 
(percent) 

---------------------------------------------------- 
Sec. DDE EE Is 7C 

(1) (2) (3) (4) (5) (6) (7) (E)) (9) 

1 124 5 18 0 -4 0 -37 -5 
2 58 0' 43 0 -6 0 5° 0 
3 20 0 200 2 -130 4 10 0 
4 85 3 30 1 -5 0 -10 -1 
5 63 0 -208 1 76 1 169 -4 
6 25 1 62 1 -10 1 22 2 
7 40 1 170 3 -379" 26 269 31 
8 42 1 47 0 -7 0 18 1 
9 1 0 95 0 F1 1 0- 3 0 

10 67 14 14 2 -3 1 22 17 
11 -24 -6 137 22 10 -5 -23 -21 
12 53 2 96 2 -15 1 -34 -4 
13 4(3 2 87 2 --17 1 -, -18 -2 
14 14 0 95 1 -13 1 4 0 
15 25- 0 ' 84 1 -18 1 9 -1 
16 93 0 100 0 -87 1 -6 0 
17 1, 1 112 4 -35 -4 - 10 -2 
1B 5 1 95 7 -9 2 9 4 
19 29 4 54 ' 5 --41 13 59 32 
20 96 2 -7 0 -2 0 13 1 
21 5E3 2 49 1 --12 1 6 -1 
22 24 3 91 7 -37 10 22 10 
23 15 -11 . 102 3 60 5 43, 7 
24 114 4 Be 2 -100 8 -2 0 

5 12 2 96 11 -23 8 15 -, 9 
26 25 2 60 2 13 -2 3 1 
27 12 1 96 5 -24 4 15 4 
28 99 17 2 0 -1 0 0 0 
29 '36 2 62 2 -24 2 25 4 
30 101 1 14 0 -4 0 -11 0 
31 76 35, -- - 31 9 --Il 11 4 8 
32 16 1 62 2 1 0 21 4 

100 100 100 100 
--------------------------------------- 

Notes: see Table 4.2. 
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to 4.5 the contribution of export expansion to output 

growth in the textile industry has declined from 137 

percent in the third period to 72 percent in the last 

period. Consequently, the share of output growth 

attributed to export expansion also declined from 22 

percent in the third subperiod to 9 percent in the last 

subperiod (see column 5 of Tables 4.2 to 4.4). 

Next to the textile and leather sector, export expansion 

made the largest contribution to machinery, light 

intermediates and basic intermediates. In the food 

industry, as expected, domestic demand expansion 

accounted for the largest share in gross output expansion 

of 74.3 percent. While domestic-demand expansion was the 

dominant source of growth in the food sector as a whole, 

Tables 4.2-4.8 reveal that this was not true for all the 

industries that constituted the food sector. For 

instance, for the canned food industry, export expansion 

accounted for 98 percent of the growth in output for the 

whole period under review, and export expansion has been 

the dominant sources of growth for the individual 

subperiods. On the other hand, domestic-demand expansion 

was the prominent source of growth in the sugar industry. 

Data not reported here reveal an interesting 

characteristic of the evolving comparative advantage in 

Taiwan. In the first sub-period, the growth of gross 

output of the food sector accounted almost fifty percent 

of the growth of gross output of all the sectors; but 
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Table 4.5. Factors Contributing to Sectoral Output 
Growth: 1976-81 (Bal assa Total First 

Di ff ErencMEthod ) 
(percent) 

--------------------------------------------------------- 
Sec. DDE EE IG TC 

(1) 
----- 

(2) 
------- 

(3) 
----- 

(4) 
------- 

(5) 
- 

(6) (7) 
- - 

(8) (9) 

1 -65 1 -19 
-- --- 

0 
------- 

19 
-- - 

1 
------- 

165 
---- 

-9 
2 -4 0 66 0 12 0 25 0 
3 46 0 94 1 149 -3 -189 -6 
4 93 2 20 0 -18 1 4 0 
5 360 -1 -557 1 271 1 26 0 
6 70 1 0 0 11 -1 18 1 
7 -59 -1 428 6 -741 38 472 33 
8 -58 0 133 0 24 0 1 0 
9 -3 0 108 0 8 0 -14 0 

10 87 5 21 1 -25 5 17 4 
11 36 5 72 9 -1 0 -7 -5 
12 28 1 73 2 -14 1 13 2 
13 42 2 45 2 -15 3 28 6 
14 -10 0 121 2 -3 0 -9 -1 
15 9 0 75 1 -1 0 17 1 
16 -75 0 -107 0 -92 0 374 -1 
17 33 1 128 3 -13 1 -47 -6 
18 6 1 76 8 -4 2 22 11 
19 24 5 40 7 -10 7 47 40 
20 67 2 12 0 -3 0 25 3 
21 5 1 75 1 -24 2 4 0 
22 25 4 84 12 -7 4 -1 -1 
23 15 0 121 3 -33 3 -3 0 
24 58 3 69 3 -31 5 5 1 
25 30 4 100 12 -12 5 -18 -11 
26 77 7 31 2 -4 1 -4 -2 
27 23 2 87 5 -11 2 0 0 
28 94 10 3 0 -1 0 3 1 
29 39 3 34 2 -7 2 34 11 
30 82 1 12 0 -2 0 8 0 
31 67 38 25 13 -4 7 11 28 
32 2728 3 1458 2 -3180 13 -907 -5 

100 100 100 100 
----------------------------------------- 

Notes: see Table 4.2. 
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Table 4.6. Factors Contributing to S ctoral Output 
Growths 1961-71 (Bal asp a Total First 

Difference Method) 
(percent) 

Sec. ADE EE Is TC 

(1) (2) (3) (4) (5) (6) 
- 

(7) 
---- 

(8) 
------ 

(9) 
---- ----- 

1 
------- 

573 
---- 

4 
-------- 

-84 
----- 

1 
------ 

-23 
- 

0 -367 17 
2 16 0 -95 0 -25 0 204 2 
3 149 2 202 4 -76 3 -256 -25 
4 2 0 26 1 -6 1 78 25 
5 40 0 185 2 -92 3 -33 -3 
6 44 1 58 2 -5 0 3 1 
7 69 1 170 2 -84 3 -55 -5 
6 426 0 -691 0 -101 0 465 1 
9 -1 0 101 2 3 0 - 0 

10 81 20 12 3 -2 2 9 16 
11 27 7 70 19 -12 10 15 28 
12 33 2 67 4 -5 1 5 2 
1.3 36 2 36 2 -11 2 39 13 
14 59 0 54 0 -19 0 6 0 
15 45 1 105 2 -5 0 -46 -5 
16 -36 0 97 0 73 -1 -35 -1 
17 16 1 68 4 -25 4 41 14 
18 31 2 63 5 -13, 3 20 10 
19 37 2 44 2 -23 4 42 15 
20 Be 1 27 0 -3 0 -12 . -1 
21 78 1 51 1 -11 0 -18 -2 
22 71 4 130 8 -119 22 18 7 
23 44 1 122 2 -51 3 -14 -2 
24 88 4 47 2 -46 6 11 3 
25 44 6 66 9 -27 11 17 15 
26 81 4 25 1 -33 5 26 8 
27 22 1 107 3 -14 1 -16 -3 
28 91 9 3 0 -1 0 7 5 
29 64 2 53 -19 2 3 1 
30 108 1 19 0 -11 0 -16 -1 
31 76 26 44 15 -10 11 -9 -22 
32 -982 2 -1011 2 861 4 1232 -13 

100 100 100 100 

_______________________________________ 
Notes: see Table 4.2. 
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Table 4.7. Factors Contributing to Sectora1 Output 
Growth: 1971-81 (Balassa Total First 

Difference Method) 
(percent) 

---------------------------------------------------- 
Stec 

. 
DDE EE is TC 

(1) (2) (3) (4) (5) 
---- 

(6) 
------- 

(7) 
----- 

(8) 
------- 

(9) 
---- ------ 

1 
------ 

354 
----- 

2 
------- 

62 
- 

0 -33 1 -283 -8 
2 180 0 -3 0 -43 0 -34 0 
3 32 0 150 1 0 0 -83 -3 
4 E38 2 26 1 -10 1 -4 0 
5 148 -1 -300 1 132 1 128 -2 
6 46 1 33 1 0 0 20 2 
7 -5 0 207 5 -543 32 -361 33 
8 104 0 -7 0 26 0 23 0 
9 6 0 80 0 -7 0 20 0 

10 74 9 16 1 -10 3 20 10 
11 5 1 106 15 5 -2 -15 -12 
12 37 1 82 2 -14 1 -5 -1 
13 44 2 58 2 -16 2 14 3 
14 2 0 108 2 -e 0 -2 0 
15 15 0 78 1 -7 0 15 1 
16 241 0 281 0 -83 0 -340 -1 
17 22 1 119 3 -24 2 -17 -3 
18 5 1 E34 B -6 2 17 9 
19 26 5 44 6 -20 10 50 37 
20 78 2 5 0 -w 0 20 2 
21 51 1 63. 1 -19 1 5 0 
22 25 4 86 10 -17 7 6 4 
23 15 1 113 3 -45 4 17 3 
24 75 3 75 3 -52 6 3 0 
25 22 3 98 11 -17 7 -4 -2 
26 61 5 40 2 1 0 -2 -1 
27 19 1 91 5 -16 3 6 2 
28 97 13 3 0 -1 0 1 1 
29 39 2 42 2 -12 2 32 a 
30 90 1 13 0 -3 0 0 0 
31 70 37 27 11 -6 9 9 20 
32 127 2 119 2 -129 7 -17 -1 

100 100 100 100 
--------------------------------------------------- 
Notes: see Table 4.2. 
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Table 4.8. Factors Contributing to $ectoral Output 

Growth: 1961-B1 (Ba1assa Total First 
DiV erence Method) 

(percent) 
---------------------------------------------------- 

Sea. DDE EE is TC 

(1) (2) (3) (4) (5) (6) (7) 
--- 

(8) 
------- 

(9) 
- ----- 

1 
------- 

201 
----- 

1 
------- 

164 
----- 

Cý 
------- 

-40 
-- 

0 -225 
--- 

- 
2 125 0 -34 0 -37 0 45 0 
3 76 1' 200 2 " -28 1 -148 -7 
4 51 2 26 1 -8 1 31 5 
5 -470 0-- 2507 1 -1148 2 -788 -2 
6 46 1 41 1 -2 0 15 2 
7 8 0 266 4 -459 25 204 2.5 
B 117 0 -35 0 -29 0 46 1 
9 0 0' 98 1 2 0 0 0 

10 77 12 15 2 -6 3 15 11 
11 13 3 93 16 -1 1 -4 -4 
12 35 1 76 2 -10 1 -1 0 
13 41 - 2-' 52 2 -14 2 22 S 
14 11 0 100 1 -10 0 -1 0 
15 22 0 05 1 -6 0 0 0 
16 47 0 152 0 26 0 -126 -1 
17 20 1 101 3 -25 31. 4 1 
1s 10 14 80 -" 7' -B 2 18 18 
19 27 4 44 5 -20 p 49 33 
20 79' 2 9 0 -3 0 15 1 
21 56 1 61 1 -17 1 C) 0 
22 31 4 92 10 -31 11 E3- 5 
23 20 1 114 3 -46 4 12 2 
24 78 3 67 2 -50 6 5 1 
25 20 4 90 11 -19 a 2 1 
26 65 5 37 2 -5 1 3 1 
27 19 1 93 5 -16 3 4 1 
28 95 12 3 0 -1 0 3 2 
29 43 2 43 2 -13 2 27 -7 
30 94 1 14 0 -5 0 -4 0 
31 71 34 31 12 -7 9 5 12 
32 16S 2 158 2 -163 6 -60 -4 

100 100 100 100 

_______________________________________ 
Notes: see Table 4.2. 
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this share was drastically reduced to 4.4 percent in the 

1976-1981 period. This was due to the fall in the 

relative importance of the sugar industry, whose share in 

total exports declined from 38.6 percent in 1961 to only 

0.7 percent in 1981. 

From the above observation it is evident that the 

comparative advantage of Taiwan is changing from 

activities that require simple processing to activities 

that demand more capital and more sophisticated 

technology. Consequently, the decline in the relative 

importance of the textile and the food industries was 

increasingly overtaken by light and basic intermediates 

and machinery. 

In the light intermediate sector, which consisted of 

wood, paper and publishing, and rubber and plastic 

products, export expansion was the dominant source of 

growth and accounted for 78.7 percent of output 

expansion during the 1961-1981 period. 

Turning to the sources of growth by industry within the 

light intermediate sector, we observe that the plastic 

industry (18) is the dominant one. In this industry, 

export expansion was the prominent source of growth both 

for the subperiods and for the period as a whole (see 

Tables 4.2-4.8). For the 1961-1981 period export 

expansion contributed 79.7 percent of the industry's 
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output. Furthermore, the increase in output due to 

export expansion as a percentage of the total output 

increase attributed to export expansion for the whole 

economy was increasing throughout the subperiods. For 

the same period, next to export expansion technological 

change accounted for 17.5 percent of the industry's 

output. Domestic demand contributed only 10.3 percent of 

the increase of output of this industry. 

For the remaining industries that constituted the light 

intermediate sector, export expansion was also the major 

source of growth of their output. This was more 

conspicuous in the lumber and plywood (12) industry where 

export expansion accounted for 75.8 percent of the 

increase in output of the industry for the chained result 

of 1961 to 1981. With the increasing role of export 

expansion, the relative importance of the light 

intermediates sector was increasing. Estimates which are 

not reported here also reveal that during the first 

subperiod, the share of this sector's output increase in 

total manufacturing output was 94 percent; during the 

last subperiod, however, its share increased to 23.5 

percent. 

In the case of basic intermediates, which constituted 

chemicals, non-metallic mineral products and basic 

metals, there was a wide variation in the sources of 

growth. In general, export expansion was the dominant 

source of growth accounting for 60.9 percent of the 
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increase in gross output for the first subperiod and 66.6 

percent for the whole period. 

In the fertilizer industry (16) the sources of output 

growth was dominated by technological change in the 

first,. second and fourth subperiods. For the whole 

period, however, there was growth in which export 

expansion dominated, and to which technological change 

made a large negative contribution. This trend was also 

true of the petroleum products industry (19). Except 

for the 1966-1971 subperiod technological change'was the 

main source of growth. 

For the cement industry (20) domestic-demand expansion 

was the-dominant source of growth, accounting for 79.5 

percent of the increase in output of this. sector for the 

entire twenty year period. In the case of non-metallic 

mineral products (21), however, export expansion was the 

main source of growth. 

Exports made the largest relative contribution to output 

growth in the iron and steel industry (22) for the period 

as a whole. Import substitution was also relatively high; 

however, its relative importance declined through the 

subperiods. For the -whole period export expansion, 

import substitution` and domestic-demand expansion 

accounted for 92.1,30.9 and 30.9 percent respectively. 

Another observation concerning the basic intermediate 

sector relates to the continuing relative importance of 
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this sector in manufacturing growth. This sector's 

contribution to output growth increased from 17.6 percent 

during the 1961-1966 subperiod to 35.0 percent during the 

last subperiod (1976-1981) (the data is not supported 

here). 

One of the most striking observations from the 

decomposition analysis is that the machinery sector in 

Taiwan appears consistently to improve its relative 

position among all sectors of the Taiwanese economy. This 

is particularly true of the electrical machinery and 

equipment industry (25). The share of this industry in 

total exports was 1.2 percent in 1961, but in 1981 its 

share was increased to 17.7 percent. Similarly, the 

share of the sector's export expansion in total export 

expansion increased from 2.7 percent in the first period 

to 12.3 percent in the last period. During the first 

subperiod, domestic-demand expansion which accounted for 

33.9 percent of the increase in this sector's gross 

output, was the dominant source of growth; export 

expansion accounted for only 30.6 percent. In the last 

subperiod, however, export expansion's share increased to 

100.1 percent, and for the 1961-1981 period, export 

expansion. contributed 98.3 percent of the total increase 

in the sector's output. Domestic demand expansion and 

import substitution constituted a small share of output 

growth in this sector (see Tables 4.2-4.8). 

In the transport-equipment industry (26) import 
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substitution was the dominant source of gross-output 

increase during the first and second periods. As can be 

seen from Tables 4.2-4.8, however, the situation was 

completely reversed in the third period, with export 

expansion becoming the most important source of growth in 

this industry, but sinking back below domestic demand 

expansion in the fourth period. 

The role of import substitution in the sources of growth 

in Taiwanese manufacturing industry is very limited. For 

the whole period under review, import substitution made a 

positive contribution only in the fertilizer industry. In 

all other industries it has made a negative contribution 

of varying magnitude (see Table 4.8). 

Unlike import substitution technological change has made 

a positive contribution in almost all sectors of the 

manufacturing industry. Technological change made a 

positive modest contribution in petroleum products, pulp 

and paper products, plastic products and miscellaneous 

foods. 

4.4 Structural Change in Gross Output: Deviation 

Measures 

The focus of this section is to analyze the causes of 

nonproportional growth in gross output for the Taiwanese 

economy. This analysis may enable us to entangle the 

factors that cause some sectors to grow faster than the 

average growth of all sectors and others to grow at a 
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slower-than-average rate. As was indicated in the 

preceding chapter, the basic framework of the analysis 

used in this section is similar to the one used in the 

analysis of sectoral growth. The deviation from 

equiproportional growth is decomposed, as was the case 

with the sectoral growth, into four components: domestic- 

demand expansion, export expansion, import substitution, 

and technological change. 

Tables 4.9 to 4.15 present estimates for the non- 

proportional output expansion in major and individual 

sectors for the period covering 1961-1981 ( according to 

Syrqin's decomposition formula). As is evident from these 

tables, the deviations of output from balanced growth 

show wide variations among sectors and over time. In 

general, the sectoral estimates for the sources of 

structural change support the conclusions reached on the 

basis of overall analysis discussed in the last sections. 

The compositional shift in domestic final demand 

accounted for 68.2 percent of the positive deviations in 

agricultural gross output for the entire twenty year 

period. Within the agricultural sector this factor was 

dominant in the fisheries and livestock sectors. For 

the agricultural sector as a whole, import substitution 

was the second important source of structural change, 

accounting for 23.3 percent of the deviation of the 

sector's output from equiproportional growth. In 

contrast, as Taiwan is a natural-resource-poor country, 
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the non-proportional growth of exports had a negligible 

impact on the compositional shift in agricultural output 

for the chained result of 1961-1981. In fact, except for 

the last subperiod, export expansion made a negative 

contribution to the sector's output deviation from 

proportional growth, implying that for these periods 

agricultural exports grew by less than the national 

income and hence they tended to reduce sectoral growth 

below the average growth. 

By contrast with the agricultural sector, the significant 

positive deviation in the service sector's output from 

balanced growth was largely attributable to the rapid 

expansion of exports. For the period under review, 

export expansion explained 40.8 percent of the positive 

deviation of the sector's output, while domestic demand 

and technological change contributed 37.4 percent and 

25.5 percent respectively. 

When we turn to the manufacturing sector, a finding 

apparently consistent with the outward-oriented strategy 

of the Taiwanese economy emerges. Except for the first 

subperiod and apart from food, export expansion was the 

most important factor in explaining the deviation of 

output from equiproportional growth in the five main 

categories of the manufacturinj sector. For the chained 

result of 1961-81, this factor alone explained 64.9 

percent of deviation from balanced growth. As in the 

case of the first-difference measures, there was a wide 
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variation in the sources of output deviations among 

sectors and over time. For the first subperiod, export 

expansion accounted for 34.5 percent of the deviation of 

output in the manufacturing sector. In subsequent 

periods, however, this factor dramatically increased to 

92.3 percent and to 84.8 percent in the 1966-1971 and 

1971-76 periods. In the last period (1976-1981), however, 

while export expansion was still higher than in the first 

period, it explained only 42.7 percent of the deviation 

of manufacturing output from equiproportional growth. 

As will be explained later, this phenomenon can be 

explained by the inability of the food and textile 

exports to grow as fast as the rest of the manufacturing 

sectors during the last sub-period. 

The disaggregated estimates also indicate that export 

expansion was the dominant source of structural change in 

the major sectors of manufacturing industry. According 

to the chained results (1961-1981), except for the food 

sector, export expansion accounted for the largest share 

of the positive deviations from equiproportional growth 

of the major sectors of the manufacturing industry. 

Even within the food sector, export expansion was 

positive and dominant in the sugar and canned food 

industry. However, in the miscellaneous food industry, 

which constituted the largest sector, export expansion 

made a negative contribution to the sector's structural 

change. 
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In the rest of the major sectors of the manufacturing 

industry, export expansion was the dominant source of 

growth of output deviation from balanced (or 

equiproportional) growth. For the machinery sector, 

domestic demand made a negative contribution to the 

deviation of output from equiproportional growth of the 

output of these sectors. In contrast, export expansion 

explained 87.6 percent, 227.9 percent and 61.5 percent of 

the (positive) deviations observed in the textile and 

leather, light intermediates and basic intermediate 

sectors in the first subperiod. Even in the last 

subperiod, still export expansion accounted for the 

positive deviation of output from equiproportional growth 

in these sectors. 

As was explained in the discussion on the sources of 

gross output growth, the relative deviations of sectors 

from balanced growth is changing with comparative 

advantage in Taiwan. Most of the positive deviations of 

output from equiproportional growth toward the end of the 

period were explained by activities that seem to require 

skilled labour and advanced technology. For instance, 

the nonproportional growth of exports in the textile 

industry made a positive contribution of 10 percent, 33 

percent and 29 percent of the share of exports in the 

nonproportional growth of output in the first, second and 

third periods (see column 5, Tables 4.9-4.15). 
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Table 4.9. Source of Output Deviation from 
Equiproportional Growth : 1961-66 

(Syrquin Total Method) 
(percent) 

Sec. DDE EE IS TC 

(1) (2) (3) (4) (5) (6) (7) (6) (9) 

1 244 33 3 -1 -6 -13 -141 39 
2 486 2 692 -5 5 0 -1084 8 
3 30 3 -27 6 18 30 79 -17 
4 -1583 16 73 2 -75 12 1685 36 
5 128 2 -102 4 88 23 -14 0 
6 148 2 -65 2 11 3 5 0 
7 -353 1 116 1 41 -2 296 2 
8 35 2 73 -10 0 0 -9 1 
9 2 0 120 8 -17 8 -5 0 

10 79 38 10 11 0 2 12 11 
11 -46 3 82 10 -17 15 81 10 
12 -17 0 149 7 -13 4 -18 -1 
13 -103 2 49 2 -11 3 165 6 
14 58 0 -64 0 23 1 83 0 
15 -63 0 156 1 116 -3 -109 0 
16 -127 1 6 0 -17 2 239 3 
17 -37 2 9 1 52 -33 76 6 
18 15 -1 63 5 -13 8 35 3 
19 -51 1 25 1 -9 3 135 7 
20 -1145 1 1090 3 3 0 151 0 
21 -18 0 67 1 -14 2 65 1 
22 25 0 291 6 -218 32 1 0 
23 80 1 -143 2 26 3 137 -2 
24 15 -1 26 2 47 -30 12 1 
25 8 0 28 4 45 -44 19 2 
26 80 -2 20 1 -49 21 49 3 
27 34 2 -10 1 55 40 22 -2 
28 332 7 -113 5 1 0 -120 5 
29 -40 1 37 1 -13 3 116 4 
30 107 -1 22 0 -12 1 -16 0 
31 117 59 -22 24 1 11 3 -3 
32 13 2 -12 3 0 -1 99 -23 

Total 100 100 100 100 

Sourec : see Table 4.1 
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Table 4.10. Source of Output Deviation from 
Equiproportional Growth : 1966-71 

(Syrquin Total Method) 
(percent) 

Sec. DDE EE IS TC 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1 49 34 0 0 3 2 48 92 
2 15 2 36 -2 1 0 48 21 
3 39 21 6 -1 42 27 13 20 
4 67 22 -6 1 9 3 30 28 
5 -106 -3 -110 1 184 6 131 10 
6 -837 8 971 3 -150 2 126 -3 
7 4 1 -15 1 50 9 61 27 
8 26 3 78 -3 1 0 -5 -2 
9 74 4 46 -1 -25 -2 5 1 

10 105 114 0 0 5 6 -10 -30 
11 18 -27 68 33 -1 1 15 -65 
12 24 -5 60 4 -2 0 18 -11 
13 -6 1 28 1 0 0 77 -27 
14 46 -3 49 1 -9 1 14 -2 
15 23 -2 132 3 17 -1 -73 15 
16 50 6 12 -1 -6 -1 44 15 
17 -39 3 125 3 -53 4 67 -13 
18 17 -7 57 8 4 -2 22 -26 
19 -19 3 74 3 -39 6 84 -31 
20 -70 -3 111 -2 4 0 56 7 
21 486 -3 366 1 185 -1 -936 14 
22 43 -9 66 4 -20 5 11 -7 
23 20 -1 64 1 16 -1 0 0 
24 73 -7 56 2 -31 3 1 0 
25 28 -24 72 19 -12 12 12 -29 
26 30 -5 31 2 18 -4 22 -11 
27 12 -3 71 6 16 -5 2 -1 
28 138 -29 -44 -3 -1 0 7 -4 
29 115 -2 365 2 -30 1 -350 16 
30 152 -3 27 0 -22 0 -57 3 
31 48 17 -99 11 39 16 113 111 
32 54 -2 116 1 -260 11 190 -19 

Total 100 100 100 100 

Source: see Table 4.1 
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Table 4.11. Source of Output Deviation from 
Equiproportional Growth : 1971-76 

(Syrquin T otal Method) 
(percent) 

Sec. DDE EE IS TC 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1 1703 12 199 0 -104 2 -1698 -12 
2 256 1 -166 0 -71 1 81 0 
3" 30 -7 3 0 69 39 -2 1 
4 65 -3 -64 1 25 3 75 -4 
5 10 -1 -6 0 60 21 35 -5 
6 -119 -5 157 1 -52 6 113 5 
7 51 6 44 1 -211 63 216 25 
8 -22 0 -447 0 -162 1 731 2 
9 22 -1 81 -11 0 0 -2 0 

10 -24 -7 20 1 -9 7 113 34 
11 -94 -57 228 29 27 -43 -61 -37 
12 -164 3 -303 1 95 5 473 -9 
13 -18 0 366 2 -25 1 -224 -5 
14 5 1 95 3 -5 2 5 1 
15 23 1 73 1 -12 2 16 1 
16 -15 0 4 0 103 5 8 0 
17 -6 -1 80 2 19 -6 7 1 
18 -8 -4 96 11 1 -1 11 6 
19 19 15 32 5 -15 30 64 48 
20 108 9 -35 -1 -1 0 28 2 
21 51 6 44 1 -1 0 6 1 
22 12 7 32 4 46 -69 11 7 
23 11 2 55 2 -2 1 35 7 
24 95 8 104 2 -91 20 -9 -1 
25 3 2 87 13 -3 6 14 9 
26 -12 -3 74 4 36 -22 1 0 
27 6 2 91 7 -7 7 10 4 
28 101 66 1 0 -1 1 -1 -1 
29 5 1 54 2 -2 1 43 6 
30 111 4 9 0 7 -1 -27 -1 
31 64 45 45 7 -23 43 14 10 
32 -3 -1 42 2 38 -22 22 5 

Total 100 100 100 100 

Source: see Table 4.1 
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By contrast, in the last subperiod (1976-1981), the share 

of nonproportional growth in exports of the textile 

industry in total deviation of exports from 

equiproportional growth made a (negative) contribution of 

-18 percent. A similar trend to that in the textile 

industry was observed in the individual industries of the 

food sector (see Tables 4.9-4.15). Thus, both the textile 

and the food industry, in the last subperiod, seem to 

reduce sectoral output growth rates. 

Unlike the textile sector , the share of export 

deviations from balanced growth in the basic intermediate 

and the machinery industries made a positive and 

significant contribution to structural changes in these 

sectors. In the first subperiod, the share of output 

deviation from balanced growth of the iron and steel 

industry accounted for only 5 percent of the total 

deviations of output due to export expansion. In the 

last subperiod, however, this share increased by nearly 

five-fold to 22 percent. Similarly, the share of 

deviations of exports of plastic, and electrical 

machinery and equipment in total deviations of output 

from balanced growth increased from 5 and 4 percent in 

the first subperiod to 16 and 23 percent, respectively, 

in the last subperiod. Despite these trends, however, 

when the whole period from 1961 to 1981 is considered, 

the textile sector still dominates the deviation of 

output from balanced growth, accounting for the largest 
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share of exports deviations from balanced growth (see 

Tables 4.9-4.15). 

Table 4.12. Source of Output Deviation from 
Equiproportional Growth : 1976-81 

(Syrquin Total Method) 
(percent) 

Sec. DDE EE IS TC 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

31 -7 2 0 8 -9 59 -14 
29 -1 56 -2 5 -1 10 0 
19 -2 25 -2 20 -11 36 -4 
64 -7 14 -1 26 -14 -4 1 
11 0 7 0 78 -14 4 0 
-3 0 247 -4 -60 6 -84 2 

-1425 2 -1298 1 9265 -61 -6442 9 
20 -1 74 5 7 -3 0 0 

8 0 93 5 2 -1 -3 0 
78 -35 9 3 27 -61 -13 6 

-204 16 265 -8 -31 13 70 -6 
-1 0 71 2 -51 -7 81 2 
20 3 26 3 -3 -2 57 8 

-41 -1 168 4 -6 -1 -22 -1 
-11 -1 53 2 28 7 29 2 

10 0 11 0 29 -4 50 -1 
-22 0 -139 2 5 -1 255 -6 

-5 -2 55 16 10 17 40 15 
12 9 11 7 23 87 54 43 
29 2 15 1 -3 -1 59 4 
17 1 108 3 -38 -7 14 1 
10 6 45 22 47 136 -2 -1 
11 1 71 5 22 9 -4 0 
24 4 58 7 17 13 1 0 
31 9 92 23 2 3 -25 -8 
59 18 21 5 26 40 -6 -2 
16 3 71 13 12 14 0 0 
64 5 7 0 2 1 27 2 
27 7 11 2 7 10 55 16 
66 1 6 0 10 1 19 0 
47 60 20 22 4 28 28 3 

-113 12 1 0 162 -86 50 -6 

Total 100 100 100 100 

Source: see Table 4.1 
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Table 4.13. Source of Output Deviation from 
E quiproportional Growth : 19 61-71 

(Syrquin Total Method) 
(percent) 

Sec. DDE EE IS TC 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1 120 33 1 0 -1 -1 -20 21 
2 42 2 74 -3 1 0 -17 3 
3 36 8 -6 1 34 28 37 -30 
4 232 18 -14 1 17 5 -135 39 
5 42 1 -105 2 123 9 39 -3 
6 395 4 -322 3 52 2 -25 1 
7 30 1 -25 1 51 7 44 -6 
8 31 2 75 -5 0 0 -7 2 
9 -119 1 244 2 -4 0 -21 -1 

10 -19 1 48 3 -20 6 91 26 
11 11 -5 69 27 -2 4 22 36 
12 15 -1 80 5 -4 1 10 3 
13 -35 2 35 11 -3 1 104 18 
14 45 -1 63 1 -13 1 5 0 
15 18 0 134 2 24 -2 -75 -6 
16 81 2 14 0 -5 0 10 -1 
17 -38 2 51 2 14 -2 73 13 
18 16 -2 58 7 1 0 25 13 
19 -30 2 57 3 -29 6 102 20 
20 17 0 32 0 4 0 48 -2 
21 66 -1 116 1 19 -1 -101 -3 
22 41 -2 93 5 -44 10 10 2 
23 -1 0 137 2 12 -1 -49 -2 
24 41 -2 40 2 12 -3 7 1 
25 25 7 64 15 -2 2 13 13 
26 45 -3 28 2 -2 1 30 8 
27 -7 0 142 5 -19 3 -16 -2 
28 65 -3 -18 -1 -2 0 54 8 
29 -2 0 118 2 -17 1 1 0 
30 132 -1 24 0 -18 1 -39 -1 
31 103 48 -37 15 9 15 25 -43 
32 9 1 -28 2 31 9 89 -25 

Total 100 100 100 100 

Source: see Table 4.1 
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Table 4.14. Source of Output Deviation from 
Equiproportional Growth : 1971-81 

(Syrquin' Total Method) 
(percent) 

Sec. DDE EE IS TC 

(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1 6 -1 -1 0 10 -220 86 -13 
2 21 -1 63 -1 8 -34 8 0 
3 25 4 14 -1 44 -979 17 -3 
4 64 -6 0 0 26 -351 10 -1 
5 10 -1 -1 0 67 -691 24 -2 
6 4435 -2 3657 -1 -371 20 -7622 3 
7 86 3 76 1 -437 2465 375 14 
8 20 -1 83 -2 9 -73 -12 1 
9 12 -1 90 -2 1 -12 -3 0 

10 12B -26 3 0 44 -1374 -75 16 
11 -53 -8 213 13 49 1098 -110 -17 
12 80 1 258 1 -123 -243 -114 -2 
13 17 2 52 2 -5 -74 35 4 
14 -10 -1 119 3 -5 -48 -4 0 
15 0 0 60 1 15 115 25 1 
16 3 0 9 0 49 -174 39 -1 
17 2 0 191 2 26 108 -119 -3 
18 -6 -3 73 13 6 372 27 12 
19 15 11 18 6 10 1199 57 45 
20 60 4 -5 0 -2 -25 47 4 
21 37 2 70 2 -16 -156 9 1 
22 11 6 41 10 46 4123 2 1 
23 11 1 62 3 9 166 17 2 
24 40 5 68 4 -6 -123 -1 0 
25 16 7 89 16 -1 -59 -4 -2 
26 39 11 36 4 29 1237 -4 -1 
27 11 3 81 9 3 142 5 1 
28 94 25 2 0 0 -10 4 1 
29 23 5 19 2 5 191 52 13 
30 86 2 7 0 8 35 -2 0 
31 51 55 26 12 -2 -261 25 29 
32 4257 8 1632 1 -4764 -1333 -1025 -2 

Total 100 100 100 100 

Source: see Table 4.1 
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Table 4.15. Source of Output Deviation from 
Equiproportional Growth : 1961-81 

(syrquinTotal Method) 
(percent) 

Sec. DDE EE IS TC 
(1) (2) (3) (4) (5) (6) (7) (8) (9) 

1 78 -432 0 0 3 5 19 -6 
2 34 -31 70 -1 4 1 -7 0 
3 31 -148 2 0 38 54- 29 -8 
4 140 -303 -6 0 22 14 -55 7 
5 17 -20 -24 1 79 28 27 -2 
6 555 -67 -165 0 35 1 -325 2 
7 2766 28 4929 1 -2 3925 73 16331 10 
8 27 -45 78 -3 4 2 -9 1 
9 32 -21 66 -1 2 0 0 0 

10 206 -368 -20 1 78 42 -164 18 
11 -5 -40 107 17 11 -25 -12 -6 
12 25 27 109 2 -24 8 -10 -1 
13 1 2 47 2 -4 3 56 7 
14 -1 -1 109 2 -6 2 -2 0 
15 5 5 80 2 17 -5 -3 0 
16 44 -29 11 0 21 4 24 -1 
17 -23 -22 104 2 18 -5 1 0 
18 -1 -6 69 11 5 -10 27 12 
19 12 127 20 5 8 -26 60 40 
20 67 55 -11 0 -3 1 47 2 
21 40 38 75 2 -13 4 -3 0 
22 13 115 45 8 38 -99 3 2 
23 10 17 70 3 10 -5 11 1 
24 40 97 60 3 -1 1 1 0 
25 19 173 80 16 -1 4 2 1 
26 40 187 34 3 23 -32 2 1 
27 9 38 88 8 1 -1 2 1 
28 90 368 0 0 0 1 10 3 
29 21 70 26 2 4 -4 49 10 
30 97 46 11 0 2 0 -10 0 
31 16 143 67 13 -8 22 26 14 
32 -103 96 -71 1 156 44 118 -7 

Total 100 100 100 100 

Source: see Table 4.1 
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While export expansion was the dominant source of 

structural change in Taiwan, domestic demand has also 

played an important role in many sectors. When the 

whole period from 1961-1981 is taken into account, 

domestic demand expansion was the dominant source of 

output deviation from equiproportional growth in the 

following sectors: miscellaneous food products (10), 

fertilizers (16), cement and cement products (20) and 

transport equipment (26). 

In contrast, the nonproportional growth of import 

substitution had a negligible impact on the compositional 

changes in the manufacturing output. As can be learned 

from Tables 4.9-4.15 import substitution was only 

dominant in the first subperiods in machinery (24) and 

electrical machinery and equipment (25) industries. 

The effect of technological change was, however, positive 

and relatively significant in some sectors. Technological 

change was a major source of structural change during the 

first subperiod in the following industries, paper and 

paper products(13), leather and leather products(14), 

chemical fertilizer(16), drugs miscellaneous 

chemicals(17) and petroleum products(19). Still, in the 

last subperiod, technological change was significant, but 

its significance was very much reduced when compared to 

the first subperiod. When the whole period from 1961 to 

1981 is considered, only in the petroleum products 
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industry(19) was technological change's contribution to 

nonproportional growth of the sector's output dominant. 

In general, while technological change made a positive 

contribution to structural change, its role has been 

significantly reduced from 32.1 percent in the first 

subperiod to 22.2 percent in the last subperiod. 

Nevertheless, next to export expansion and domestic- 

demand expansion, technological change was the most 

important factor in explaining output deviations from 

equiproportional growth. 

Thus, whether by the source-of-growth decomposition 

measure or by the deviation measure, - the analysis 

indicates that export expansion was the single most 

important factor in explaining output growth of the 

manufacturing sector. Nevertheless, the results of the 

last subperiod seem to indicate that the role of export 

expansion was significantly reduced then compared to the 

last third subperiod. When the 1981-1984 period was 

included, the role of export expansion was further 

reduced(unfortunately it was too late to be incorporated 

fully in the analysis). Since, by contrast, domestic 

demand expansion has increased during the last period (by 

the first difference method), the reason for the decline 

in the relative importance of export expansion must be 

the widening of the domestic market due to the increase 

in per capital real income and population growth. 
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4.5. Sources of Import Growth and Import Dependence in 
an Export-Led Economy: The Case of Taiwan 1964-1984 

4.5.1 Introduction 

One advantage of the export-led stategy followed by 

Taiwan and the rest of the export-led countries is 

that foreign exchange earnings from exports enables them 

to import intermediate and capital goods relatively 

easier than the inward-oriented countries. Indeed, over 

the past few decades, by providing free access to 

imported raw materials and intermediate goods for 

producers of exportables, and by discouraging the use of 

imported intermediates in domestic production, Taiwan 

increasingly diverted imported intermediates towards 

exporting activities (see de Melo, 1985, p. 22). In this 

section the apparent import deepening industrialization 

of the Taiwanese economy that accompanied the export- 

led growth over the past few decades is explained in 

terms of sources of import growth and import content 

analysis for the 1964-1984 period in current prices. 

4.5.2. Sources of Import Growth, 1964-1984. 

The purpose of this section is to estimate the sources of 

import growth in Taiwan in order to gain some insight 

into the process arising from the import-dependent 

export-led growth strategy followed by Taiwan. It is 

hoped that identification of these sources of 

import growth can provide a complementary perspective to 

that of the sectoral sources of output growth discussed 
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in the first part of this chapter. The method employed 

here is basically an extension of the method used to 

analyze the sources of gross output growth discussed in 

Chapter three. 

Total imports M, comprise intermediate imports, Mw, and 

imports for final use, MF 

Mt = MW + MF = At MXt +I= At MXt + mf Dt (4.1) 

where mf t= Dt m /Dt , and Dm and D are imported final 

demand and total final demand respectively. 

From equation (4.1) we can derive the following source of 

import growth decomposition: 

AM =( mf+ A1HRld+ulf )QD 

+ AlMR1dAE 

+ [I-AlMR1d]pingD2 

+[{I -A1 M Rl d} (A mi j ai j 2) ] X2 

+ [{I-AlMR1d} (ni jl4ai j )]X2 

where mi j= ai j m/ai j. 

Demand expansion 

Export expansion 

IS final 

IS intermediate 

Technological change 

(4.2) 

Tables 4.16 to 4.20 present estimates of sources of 

import growth for Taiwan over the period 1964-1984 in 

aggregated and disaggregated first-difference formulation 

as proposed by Syrquin(1976). The aggregate direct 

measures listed in Table 4.16 indicates that intermediate 

demand expansion was the single most important source 

of import growth. For the entire period under review and 
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for the sub-periods the share of intermediate demand 

expansion was higher than any other source of import 

growth. Intermediate demand expansion measured by the 

direct method accounted for more than three-fourths of 

the import growth; while final domestic demand 

expansion and import substitution accounted for 28.1 

percent and -3.4 percent respectively. As can be seen 

from Table 4.16 the share of final domestic demand 

expansion always remained below the level recorded in the 

first sub-period while that' of intermediate demand 

expansion has more than doubled from 48.4 percent in the 

first sub-period to 102.7 percent in the last sub- 

period. Furthermore, as the chained result in Table 4.16 

shows, the relative contribution of intermediate demand 

expansion to the source of import growth has increased 

from 48.4 percent in the 1964-69 chained period to 78.1 

percent in the 1976-84 chained period. On the other 

hand, the relative share of import substitution 

declined from 17.1 percent in the first chained period 

(1964-1969) to -6.2 percent during the last chained 

sub-period (1976-1984). The negative values for impact of 

import substitution in the last two sub- 

periods indicate a falling import-to-domestic- 

supply ratio implying that some form of import 

substitution has taken place in these sub-periods. 

In terms of the total method, the relative contributions 

of final domestic demand expansion, export expansion, 
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import substitution and technological change to the total 

source of import growth for the whole period were 

74.4,15.6,10.1, and -0.1 percent respectively. It is 

clear from this table that domestic final demand 

expansion was the most important source of import 

growth; while technical change was the least 

important. Next to final domestic demand expansion, 

export expansion was the main source of import 

growth. As can be learned from Table 4.17, the 

relative contribution of this factor increased from 

10.3 percent in the first chained period(1964-1969), 

to 16.3 percent in the last chained period(1976-1984). 

Table 4.18 also reveals that the role of import 

substitution was significant in almost all the sub- 

periods except the fourth sub-period (1976-1981). During 

the last sub-period, it made a substantial contribution 

to import growth mainly due to negative import 

substitution in the petroleum and petroleum product 

industry which accounted for more than a fifth of the 

import growth during this period. 

The finding that intermediate demand expansion as a 

source of import growth is important in Taiwan seems 

to be in line with the observation that "... as 

countries industrialize, their productive structure 

becomes more 'roundabout' in the sense that a higher 

proportion of output is sold to other producers 

rather than to final use" (Chenery, et. a ., 1986, p. 57). 
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Table 4.16. Sources of Import Growth, 1964-1984: 
A Summary of Aggregated Results 

(First Difference Syrquin Direct Share Method). 
---------------------------------------------- 

A. Direct Method 

DDE IW IS TOT 

---------------------------- 
(percent) 

1964-1966 43.1 48.4 8.5 100 
1966-1969 31.6 48.4 20.1 100 
1969-1971 37.2 72.0 -9.2 100 
1971-1976 25.8 71.7 2.5 100 
1976-1981 29.4 72.9 -2.3 100 
1981-1984 22.2 102.7 -24.9 100 
1964-1969** 34.5 48.4 17.1 100 
1969-1976** 27.2 71.7 1.1 100 
1976-1984** 28.2 78.1 -6.2 100 
1964-1984** 28.1 75.3 -3.4 100 

B. Total Method 
------------ 

DDE EE ISF ISW TC TOT 
---------------------------------- 

1964-1966 84.8 12.1 -3.3 6.6 -0.2 100 
1966-1969 84.6 9.8 2.1 3.3 0.2 100 
1969-1971 91.7 16.1 -4.3 -3.8 0.3 100 
1971-1976 84.2 14.5 1.0 -0.5 0.8 100 
1976-1981 86.2 14.7 -0.6 -0.3 0.0 100 
1981-1984 45.5 18.6 -0.9 37.6 -0.8 100 
1964-1969** 84.6 10.3 1.0 3.9 0.1 100 
1969-1976** 85.1 14.7 0.4 -0.8 0.8 100 
1976-1984** 70.7 16.2 -0.7 14.2 -0.3 100 
1964-1984** 74.4 15.6 -0.4 10.5 -0.1 100 

---------------------------------------------------- 
Source: author's estimate 

Notes: DDE= final domestic demand expansion, 
EE = export expansion 
IW = intermediate demand expansion 
IS = import substitution 
ISF= IS in final goods 
ISW= IS in intermediate goods 
TC = technological change. 
** indicates 

that the estimates are chained 
results. 

Indeed, as the discussion in the next section 

indicates the share of intermediate inputs in total 

production has increased markedly in Taiwan. 
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The sectoral breakdown of the sources of import growth 

Both for the direct and the total measures, over 

the longer (chained) periods are presented in Tables 

4.17 to 4.20. According to the direct measure, the main 

source of import growth for the the agricultural, mining 

and the manufacturing sectors was intermediate demand 

expansion which accounted for 63.5,90.5, and 80.8 

percent respectively. By contrast, final domestic 

demand expansion was the main source of import growth 

in the service sector. 

In the manufacturing sector we observe that import 

substitution was positive during the first chained 

period but turned to negative during the last two 

chained periods. The negative values during these 

last two periods indicates a falling import-to- 

domestic-supply ratio; which may suggest that some form 

of direct import substitution was taking place during 

this periods. 

Coming to the individual sectors we observe that the main 

source of import growth in the food sector, as 

expected, was final domestic demand expansion followed 

by import substitution and intermediate demand 

expansion. Domestic final demand has also played a 

significant role in the growth of imports in the 

basic metal and machinery sectors. 

The factors contributing to the growth of imports in 

basic metals and machinery changed between the first 
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Table 4.17. Sources of Import Growth, 1964-1976: 
A Summary of Disaggregated Results 

( 
----- 

First Difference Syrquin Direct 
-------------------------------- 

Share 
----- 

Method). 
---------- 

---- --------------------- 
percent 

----------- ----- -------- --- 
A. 1964-1966-1969 

- ---------------- 
DDE 

--- 
IW 

----- 
IS TOT 

----------- 
1. Agriculture 

------- 
15.1 44.3 40.1 100 

2. Mining 13.6 81.6 4.8 100 
3. Food 12.1 94.5 -6.6 100 
4. Textile & Leather 15.3 59.7 25.0 100 
5. Light Intermediate 29.8 51.9 18.4 100 
6. Basic Intermediate 8.8 97.5 -6.3 100 
7. Basic Metals 

& Machinery 56.1 27.1 16.8 100 
8. Social Overhead 16.4 27.8 55.9 100 
9. Services 65.2 

--- 
3.6 

------ 
31.3 

------- 
100 

---- -- 
10. 

---- 

--------------------- 
Manufacturing 

--------------------- 

------- 
37.9 

---------- 
51.5 

------ 
10.6 

------- 
100 

---- 

B. 1969-1971-1976 
---------------- 

DDE IW 
-------- 

IS TOT 
---------- 

1. Agriculture 
-------- 

15.2 
- 

58.8 26.0 100 
2. Mining 4.3 89.9 5.8 100 
3. Food 54.0 37.9 8.1 100 
4. Textile & Leather 15.7 94.7 -10.4 100 
5. Light Intermediate 17.3 74.6 8.1 100 
6. Basic Intermediate 10.2 105.5 -15.7 100 
7. Basic Metals 

& Machinery 52.1 49.7 -1.8 100 
8. Social Overhead 52.9 41.4 5.7 100 
9. Services 46.4 

----- 
23.0 

--------- 
30.6 

------- 
100 
--- -- 

10. 
---- 

-------------------- 
Manufacturing 

-------------------- 

--- 
33.4 

-------- 
73.3 

--------- 
-6.7 

------ 
100 

---- 
Notes: see Table 4.16. 
Source: author's estimat e. 

and the last chained periods. During the first and 

second chained periods, domestic demand expansion was 

the main source of import growth in these sectors. 
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Table 4.18. Sources of Import Growth, 1964-1984: 
A Summary of Disaggregated Results 

(First Difference Syrquin Direct Share Method). 
-------------------------------------------------- 

percent 
--------------------------------------------------- 

A. 1976-1981-1984 
---------------- 

DDE 
------ 

IW 
------- 

IS 
-- - 

TOT 

1. Agriculture 40.6 69.1 
- --- 
-9.7 

---- 
100 

2. Mining -2.7 90.8 11.8 100 
3. Food 38.1 26.0 35.9 100 
4. Textile & Leather 23.7 79.3 -3.0 100 
5. Light Intermediate 8.8 62.2 29.1 100 
6. Basic Intermediate 10.9 138.5 -49.3 100 
7. Basic Metals 

& Machinery 48.4 65.6 -14.0 100 
8. Social Overhead 39.3 39.5 21.2 100 
9. 
--- 

Services 
----- 

90.6 45.5 
------- 

-36.2 
------- 

100 
---- 

10. 
--- 

---------------- 
Manufacturing 

--------------------- 

------- 
33.1 

------- 
85.9 

------- 
-19.0 

------- 
100 

----- 

B. 1964-1984 

DDE IW 
----- 

IS 
------ 

TOT 
--- 

1. Agriculture 
----- 

29.0 
--- 

63.5 7.5 
--- 

100 
2. Mining -0.9 90.5 10.4 100 
3. Food 40.9 28.9 30.2 100 
4. Textile & Leather 21.5 82.3 -3.8 100 
5. Light Intermediate 11.0 63.9 25.1 100 
6. Basic Intermediate 10.5 126.1 -36.6 100 
7. Basic Metals 

& Machinery 49.9 59.0 -8.8 100 
8. Social Overhead 40.7 39.4 19.9 100 
9. 

-- 
Services 

-- ------ -- ---- 
75.1 

-------- 
35.9 

------- 
-11.0 

------- 
100 

---- 
10. 

--- 

---- - - 
Manufacturing 

---------------- -- 
33.4 

-------- 
80.8 

------- 
-14.2 

------- 
100 

----- -- 
Notes: see Table 4.16. 
Source: author's estimate. 

However, during the last chained period, intermediate 

demand expansion become the the dominant source of import 

growth(see Tables 4.17 and 4.18). 

According to the total measure, except for the basic 
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intermediate sector the main source of import growth 

for the main sectors of the economy listed in Tables 

5.19 and 5.20 was final domestic demand expansion 

followed by export expansion and import substitution. 

For the manufacturing alone, domestic final demand 

expansion contributed 63.1 percent of the growth of 

imports while export expansion, import substitution 

and technological change contributed 25.1,11.3, and 

around 0.6 percent respectively. Data not reported 

here indicate, export expansion was the dominant source 

of import growth in the following industries: forestry, 

artificial fibre, petrochemical raw materials, 

miscellaneous chemicals, artificial fibre, plastic 

and plastic products, and non-ferrous metals. On the 

other hand, the main source of import growth in the 

miscellaneous sector, cement and cement products, and 

miscellaneous non-metalic minerals was import 

substitution. In all the remaining sectors, however, 

final domestic demand expansion was the main source 

of import growth. 

The role of changes in input-output coefficients 

(or technical change) was insignificantly low for 

most sectors. Apart from the mining sector, 

changes in input-output coefficients did not make 

any substantial contribution to the source of import 

growth. 
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Table 4.19. Sources of Import Growth, 1964-1976: 
A Summary of Disaggregated Results 

(First Difference Syrquin Total Share Method). 
---------------------------------------------------- 

percent 
------------------------------------------------------ 

A. 1964-1966-1969 

----------------- 

-- 
DDE 

------ 
EE 

----- 
ISF 

------ 
ISW 

------ 
TC 

------ 
TOT 
--- 

1. Agriculture 48.8 20.3 9.8 21.0 0.2 100 
2. Mining 62.5 25.3 0.3 10.8 0.9 100 
3. Food 98.9 0.9 -1.2 1.4 0.1 100 
4. Textile & Leather 47.9 28.5 21.0 2.7 0.1 100 
5. Light Intermediate 83.5 13.9 -3.9 6.7 -0.3 100 
6. Basic Intermediate 60.4 52.9 -7.4 -5.1 -0.8 100 
7. Basic Metals 

& Machinery 79.5 11.0 1.6 6.7 1.2 100 
8. Social Overhead 95.1 0.6 1.0 3.3 0.0 100 
9. 
-- 

Services 
-------------- 

97.0 0.7 0.6 
- 

1.8 
---- 

0.0 
------ 

100 
---- 

10. 
---- 

------ 
Manufacturing 

-------------------- 

------ 
78.3 
------ 

----- 
19.6 
----- 

----- 
-0.2 

------ 

-- 
2.1 

------ 
0.3 

----- 
100 

---- 

B. 1969-1971-1976 
--------------- 

DDE EE ISF ISW 
----- 

TC 
----- 

TOT 
- 

1. Agriculture 
----- 

69.7 
------- 

24.3 
------ 

-1.1 
- 

6.8 0.2 
--- 
100 

2. Mining 59.6 36.3 -0.2 -0.4 4.7 100 
3. Food 98.4 1.3 0.7 -0.1 -0.1 100 
4. Textile & Leather 75.2 30.2 1.5 -7.0 0.0 100 
5. Light Intermediate 78.2 19.8 3.4 -1.5 0.1 100 
6. Basic Intermediate 61.2 42.0 3.3 -9.2 2.7 100 
7. Basic Metals 

& Machinery 74.8 28.6 -2.4 -2.7 1.7 100 
8. Social Overhead 99.1 0.6 0.9 -0.6 0.0 100 
9. Services 

------ 
96.1 1.2 0.2 

-- 
2.3 0.0 100 

------------- 
10. Manufacturing 7 

--------------------- 

------ 
8.6 
--- - 

------- 
23.8 
------ 

-- - 
0.5 
----- 

------- 
-4.1 

---- 

----- 
1.3 

---- 
100 

Notes: see 
- - 

Table 
- 
4.16. 

--- ----- ---- 

Source: author's estimate. 
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Table 4.20. Sources of Import Growth, 1964-1984: 
A Summary of Disaggregated Results 

(First Difference Syrquin Total Share Method). 
------------------------------------------------- 

percent 
--------------------------------------------------- 

A. 1976-1981-1984 
--------------- 

DDE EE ISF 
---- 

ISW 
------ 

TC 
----- 

TOT 
--- 

1. Agriculture 
------- 

83.4 
------ 

23.4 
-- 

-3.8 -3.3 0.4 100 
2. Mining 109.8 96.3 5.0 -94.0 -17.0 100 
3. Food 89.6 3.9 0.8 5.3 0.4 100 
4. Textiles & Leather 76.4 21.9 3.3 -1.6 0.4 100 
5. Light Intermediate 34.1 12.6 2.5 50.7 0.2 100 
6. Basic Intermediate 36.5 31.2 0.4 31.6 0.2 100 
7. Basic Metal & 

Machinery 67.4 36.5 -7.8 3.2 0.8 100 
8. Social Overhead 72.7 1.6 0.4 25.3 0.1 100 
9. 
-- 

Services 83.1 1.9 -0.2 15.2 
---- 

0.1 
----- 

100 
---- 

10. 
-- 

------------------- 
Manufacturing 
------------------- 

------- 
57.6 

------- 

------ 
25.7 

------ 

------ 
-1.5 

------ 

-- 
17.7 

------ 
0.4 

----- 
100 

---- 

B. 1964-1984 
------------ 

DDE EE ISF 
---- 

ISW 
----- 

TC 
------ 

TOT 
---- 

1. Agriculture 
------- 

77.4 
------ 

23.6 
-- 

-2.3 1.1 0.3 100 
2. Mining 95.1 78.4 3.5 -66.2 -10.7 100 
3. Food 92.8 2.9 0.7 3.4 0.2 100 
4. Textile & Leather 75.6 24.1 2.9 -2.9 0.3 100 
5. Light Intermediate 42.5 13.7 2.4 41.3 0.1 100 
6. Basic Intermediate 41.7 33.4 0.8 23.1 0.7 100 
7. Basic Metals 

& Machinery 69.6 33.6 0.8 23.1 0.7 100 
8. Social Overhead 79.8 1.3 0.5 18.3 0.1 100 
9. 

--- 
Services 

---------- 
86.0 1.8 

--- 
-0.1 

------ 
12.3 

--- 
0.0 100 

10. 
--- 

--------- 
Manufacturing 
------------------- 

------- 
63.1 

------- 

--- 
25.1 

------ 
-1.0 

------ 

-- 
12.3 

----- 

------ 
0.6 

------ 

---- 
100 

---- 

Notes: see Table 4.16. 
Source: author's estimate. 

The preceding pages have shown that by both the direct 

and the total measure the dominant source of import 
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growth was final domestic expansion. Nevertheless, it 

important to note that the contribution of export 

expansion was also significant. As will be shown in the 

next section, this development may indicate the 

growing import intensity of export-led growth in Taiwan. 

It may be argued that the poor natural resource 

endowment of Taiwan may have acted as an impetus for 

its rapid economic growth through dependence \on 

imported intermediate inputs. As de Melo (1985) remarks 

"... it is not necessary to have a strong natural 

resource base to become an important exporter of 

manufactured exports provided one is ready to allocate 

foreign exchange for imports to be used by 

exporting industries". 

4.6 import Content of Final Demand 

In this section the import content of final demand and 

export are analysed. We use the usual Leontief input- 

output model discussed in Chapter 3: 

Let S, the import content matrix, be defined as: 

St =Amt Rat .................. (4.3) 

where: 

Am= imported inter-industry input-output coefficients 

Rd= Leontief inverse of domestically supplied 

inter-industry input-output coefficients, and 
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t= 1964,1966,1969,1971,1976,1981 and 1984. 

A typical element of S, sij, gives the total imports of 

a ccommodity i needed to generate one unit of final 

product of sector J. The column sum of S gives the 

total import content of one unit of final product in 

each sector. 

The input-output tables of Taiwan classify domestic final 

demand (Fd) into five components: 

HD= household consumption 

GD= government consumption 

KD= fixed capital formation 

E= exports 

QD= inventory changes 

Hence, imports generated by each component of final 

demand are calculated as follows: 

Qt = Stfdt ....................... (4.4) 

where fdt = Fdt/ EFt and Fd=final domestic demand and F 

is total final demand. 

In this analysi 

coefficient: 

1) the gross 

ml 

2) the share 

of intermediate 

m2 = 

s we consider various measures of import 

import coefficient: 

(M/X)i ........................ (4.5) 

of intermediate imports in the supply 

inputs: 

[AmX/AX]i ..................... (4.6) 
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3) the share of imports in total supply : 

m3 = [(AmX)i+Fmi ]/[(AX)i+Fi ] ...... (4.7) 

4) the share of imports in purchase of intermediate 

inputs: 

m4 = [E(Amij)i/2 Aij] ............. (4.8) 

5) share of imports in the total input needs, 

column sum of Amij: 

m5 =S Amij = Am. j ................. (4.9) 

6) export propensity of the ith industry: 

m6 = (E/X)i ......................... (4.10) 

7) total import content of the jth industry, 

column sum of Si j: 

m7= EiSij = 5. j ..................... (4.11) 

8) the final demand coefficient: 

m8 = Fmi/Fi ........................ (4.12) 

9) Total (direct-plus-indirect) imports of each 

component of domestic final demand are derived as 

follows: 

m9 = [fmt+Rdtfdt) ................ (4.13) 

where fmt=Fmt/Eft and Fm is imported final demand. 

169 



4.6.1. Analysis of Import Dependence. 

In Table 4.21 we present some measure of import and trade 

dependence for the Taiwanese economy. As can be seen 

from this table, -the structure of import dependence in 

Taiwan has undergone some significant changes. 

There was a substantial increase in the gross- 

import, intermediate-import and the final-import 

coefficients. 

The gross import coefficient(ml = M/X) increased more 

than two-fold from 9.9 percent in 1964 to 20.4 percent in 

1981; but it slightly declined to 17.7 percent in 

1984. Similarly, the intermediate-import coefficient 

increased from 13.5 percent in 1964 to 25.2 and 23.2 

percent in 1981 and 1984 respectively. On the 

other hand, the final-import coefficient (m8 = Fm/F) 

increased from 5.6 percent in 1964 to 8.4 and 6.9 

percent in 1981 and 1984 respectively. 

For the primary sector, the gross import coefficient 

dramatically increased from 13.3 % in 1964 to'92.3 % 

in 1981 and to 77.6 % in 1984, which largely reflects 

the increasing dependence of primary raw materials used 

in the manufacturing sector. It also reflects the poor 

natural endowment of Taiwan and also the relatively 

poor growth performance of the primary sector. The 

average annual growth rate of the agricultural sector (at 

constant price) was 6.2% in 1962-1965,2.4% in 1966- 
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Table 4.21. Summary of Measures of Trade Dependence 
----------------------------------------- 

1964 1966 1969 1971 1976 1981 1984 

A. All Sectors 
1. M/X 0.099 
2. M/Z 0.090 
3. WM/X 0.065 
4. WM/M 0.659 
5. E/X 0.096 
6. WM/W 0.135 
7. FM/F 0.056 
8. OP 0.177 

0.120 
0.107 
0.078 
0.650 
0.115 
0.155 
0.068 
0.210 

B. Primary Sector 

0.151 
0.131 
0.098 
0.650 
0.143 
0.198 
0.080 
0.255 

0.164 0.189 
0.141 0.159 
0.111 0.138 
0.680 0.730 
0.170 0.206 
0.214 0.244 
0.079 0.080 
0.287 0.333 

0.204 
0.167 
0.150 
0.750 
0.206 
0.252 
0.084 
0.339 

0.177 
0.155 
0.132 
0.750 
0.228 
0.232 
0.069 
0.344 

1. M/X 0.133 0.142 -0.215 0.270 0.523 0.923 0.776 
2. M/Z 0.118 0.124 0.177 0.213 0.343 0.480 0.437 
3. WM/X 0.131 0.129 0.196 0.252 0.495 0.892 0.773 
4. WM/M 0.979 0.912 0.911 0.934 0.947 0.967 0.996 
5. E/X 0.035 0.051 0.081 0.070 0.076. 0.066 0.062 
6. WM/W 0.143 0.143 0.208 0.262 0.415 0.579 0.545 
7. FM/F 0.013 0.052 0.069 0.057 0.084 0.083 0.082 
8. OP 0.148 10.169 0.243 0.268 0.394 0.514 0.472 

C. Manufacturing Sector 

1. M/X 0.154 0.190 0.225 0.219 0.213 0.198 0.175 
2. M/Z 0.132 0.160 0.184 0.179 0.174 0.165 0.149 
3. WM/X 0.087 0.107 0.135 0.135 0.140 0.133 0.125 
4. WM/M 0.569 0.563 0.599 0.620 0.656 0.671 0.719 
5. E/X 0.152 0.170 0.225 0.249 0.304 0.296 0.330 
6. WM/W 0.206 0.228 0.261 0.246 0.234 0.214 0.205 
7. FM/F 0.090 0.116 0.127 0.124 0.117 0.112 0.087 
8. OP 0.264 0.303 0.368 0.384 0.426 0.412 0.430 

D. Service Sector 

1. M/X 0.019 
2. M/Z 0.019 
3. WM/X 0.003 
4. WM/M 0.206 
5. E/X 0.067 
6. WM/W 0.012 
7. FM/F 0.021 
8. OP 0.084 
-------------- 

0.020 
0.020 
0.011 
0.574 
0.087 
0.039 
0.011 
0.104 

0.034 
0.033 
0.013 
0.389 
0.070 
0.048 
0.027 
0.100 

0.026 0.042 
0.020 0.041 
0.010 0.020 
0.386 0.567 
0.084 0.074 
0.039 0.082 
0.014 0.024 
0.108 0.111 
------------ 

0.036 
0.034 
0.019 
0.538 
0.080 
0.058 
0.023 
0.111 

0.037 
0.036 
0.020 
0.540 
0.074 
0.057 
0.025 
0.107 

Source: see Table 4.16. 
Notes: X=output, M=imports, Z=total supply(=M+X), 

WM=imported intermediate inputs, W=total 
intermediate inputs, E=exports, FM and F are 
imported and total final demand, OP=(E+M)/(X+M), 
it measures the degree of openness of a sector. 

171 



1970,0.8% in 1971-1975,2.7% in 1976-1980, and 0.6% 

in 1981-1986; against GDP growth rate of 10.1%, 9.8%, 

8.8%, 10.5%, and 6.8% for the same period (see DGBAS, 

1987). Furthermore, the fall in the gross import 

dependence during the 1981-1984 period may also suggest 

that some form of import substitution has taken place 

during this sub-period. 

The gross import coefficient of the manufacturing sector, 

unlike that of the primary sector, did not 

increase markedly. The coefficient for this sector rose 

. 
from 15.4 in 1964 to 19.8 percent in 1981 and fell 

slightly to 17.5 percent in 1984. Results not reported 

here indicate that the import coefficient of many 

of the leading export industries declined markedly. The 

individual industries whose import coefficient 

declined include rubber and rubber products (from 28.8 

percent in 1964 to 2.7 percent in 1984), artificial 

fibre(from 135.2 percent in 1964 to 5.4 percent in 1984), 

iron and steel(from 64.6 percent in 1964 to 19.7 

percent in 1984), iron and steel products (from 40.6 

in 1964 to 4.8 in 1984), machinery (from 131.1 percent 

in 1964 to 74.5 in 1984), electrical apparatus and 

equipment (from 36.1 percent in 1964 to 28.6 percent in 

1984), transport equipment(from 43.6 percent in 1964 to 

19.1 percent in 1984), and miscellaneous manufacturing 

(from 88.2 percent in 1964 to 20.8 percent in 1984). 
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For the textile sectors, however, the coefficient has 

remained almost stable throughout the period under review. 

For instance, the gross import coefficient of the cotton 

fabric industry declined from 7.0 percent in 1964 to 

5.7 percent in 1984. Between 1964 and 1984 it remained 

within the range of 7.0 to 2.6 percent. By contrast, 

for the artificial fabric industry, the coefficient 

more than doubled between 1964 and 1971; but it fell 

continuously thereafter to 5.6 percent in 1984. 

Intermediate-import-coefficients 

trend; but they were higher 

coefficients. For the economy a 

import-coeffcients increased 

percent in 1964 to 25.2 in 1981 

to 23.2 percent in 1984. 

also depict a similar 

than the gross import 

sa whole, intermediate 

until 1981 from 13.5 

but declined slightly 

Like the gross import-coefficient, the intermediate 

import coefficient of the primary sector increased 

appreciably from 14.3 percent in 1964 to 54.5 percent in 

1984. The increase in the manufacturing sector was 

modest; with the coefficient continuously declining after 

it reached 26.1 percent in 1969. As can be learned 

from Table 4.21, the intermediate import coefficient 

remained within the range of 20.6 to 26.1 percent 

for the 1964-1969 period and declined continuously to 

20.6 percent in 1984. This fall, as has been indicated 

elsewhere, may be a result of the second stage of 

import substitution taking place in Taiwan. 
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Data not reported here reveal that for many of the 

products in which Taiwan presumably did not have an 

initial comparative advantage, the intermediate-import- 

coefficient was relatively higher than the rest of the 

industries. This is particularly true for the chemical, 

iron and steel, machinery, electrical, and transport 

equipment industries. This may be because when a shift 

from import substitution to' export promotion occurs, 

still these industries use imported technology and 

imported intermediate goods. Therefore, it is not 

surprising to find that the values of their intermediate 

import coefficient was the highest level when Taiwan 

was presumably embarking on its export-oriented 

industrial strategy. However, during the later 

stages, the intermediate-import-coefficient of these 

industries declined markedly which may be due to some 

form of local linkage effects that might taken place 

during this period. 

Concerning the share of imports in the purchase of 

intermediate inputs and the share of imports in 

total inputs we observe that there was an upward shift in 

almost all branches of the primary sector; downward 

movement occurred only in the paddy rice and sugar cane 

sectors. However, regarding the total import content of 

the final product, all primary industries increased 

their import content substantially. In contrast, for 

many of the leading export sectors, the share of 
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imports in the purchase of inputs and in the the 

total input needs drastically declined. This was 

particularly true for the canned food industry, the 

textile industry, most of the chemical industries, iron, 

steel, and iron and steel products. However, for the 

total import content of the final product, only the 

artificial fabric, rubber and rubber products, iron 

and steel, iron and steel products, and non-ferrous 

metals and products, industries had coefficients that 

declined. 

4.6.2. Import Content Analysis 

Table 4.22 presents the level of import content of five 

components of final demand. As can be learned from 

this table, induced import content of all the final 

demand elements has increased substantially; with the 

rate of increase in government consumption and capital 

formation being the highest. The table further 

reveals that the import content of exports is much higher 

than the import content of final demand. 

As is evident from Table 4.22, the low level of direct 

import content of household consumption and 

government consumption are not the cause of the high 

value of imports of these final demand components. The 

fact that the rate of increase in government import 

content(G) is the highest among the final demand 

elements, shows that the government sector is becoming 

increasingly dependent on imported goods. As Table 
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4.22 further reveals, the import content 

is very high relative to the othe 

components. Hence, the apparent import 

past few decades was mainly caused 

dependence on foreign-made capital 

import-intensive productive technology 

of investment(K) 

r final demand 

deepening of the 

by increasing 

equipment and 

in the capital 

Table 4.22. Import Content of Final Demand: "1964-1984. 

1964 
------ 

1966 
------ 

1969 
----- 

1971 
------ 

1976 
------- 

1981 
------ 

1984 
----- 

A. Direct 

H N. A 0.052 0.043 0.048 0.056 0.083 0.075 
G N. A 0.011 0.028 0.034 0.041 0.126 0.129 
K N. A 0.264 0.291 0.278 0.232 0.211 0.203 
Q N. A 0.133 0.247 0.278 0.387 0.187 0.071 
F 0.056 0.068 0.080 0.079 0.080 0.084 0.069 

B. Induced 

H N. A 0.106 0.123 0.141 0.176 0.197 0.267 
G N. A 0.065 0.054 0.075 0.106 0.136 0.223 
K N. A 0.125 0.132 0.165 0.191 0.222 0.424 
Q N. A 0.242 0.232 0.221 0.172 0.205 0.275 
F 0.105 0.126 0.150 0.172 0.223 0.246-0.326 
E 0.155 0.209 0.270 0.266 0.328 0.344 0.376 

C. Total 

H N. A 0.158 0.168 0.188 0.232 0.280 0.341 
G N. A 0.077 0.082 0.147 0.262 0.262 0.352 
K N. A 0.389 0.423 0.444 0.423 0.432 0.637 
Q N. A 0.375 0.479 0.500 0.560 0.392 0.346 
F 0.161 0.194 0.230 0.251 0.303 0.330 0.395 
E------- 

---------------------------------------------------- 
Source: same as Table 4.16 

notes: H=household consumption, G=government 
consumption, K=capital formation, Q=inventory 
changes, F=total final demand, and E=exports. 

goods sector as well as by the fact that intermediate 

imports for export production were growing fast, which 

implies that exports were becoming increasingly users of 
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foreign materials in their production. 

An estimate of the import content of Taiwan's 

exports (which is not reported here) indicates that 

it has increased substantially except for the following 

sectors: other crops, forestry, cotton fabrics, 

chemical fertilizer, and artificial fibre. Taiwan's 

exports are becoming increasingly import-intensive 

for two main reasons: First, there is an apparent 

import deepening due to shift in product composition 

shift; and second there is also import deepening due 

to 1-0 import coefficient changes. The input-output 

coefficient changes outweigh the compositional changes. 

This implies that the apparent import deepening 

changes is caused more by import deepening 

technological change reflected in the I-0 

coefficient changes than by the demand shift and final 

import changes. This phenomenon is also true for 

the import content of final demand. 

The results of import content of exports presented 

above are consistent with the view that a rapid 

expansion of manufactured exports require 

increased imported intermediate inputs especially in 

countries such as Taiwan. As was pointed out earlier, 

the import content of exports grew at a faster rate 

because of high export expansion. No doubt this rapid 

expansion of exports was only possible because of 
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the rapid increase in imported intermediate goods. In 

other words, if the export-led policies had not made 

imports available, the economy would not have grown as it 

did. As Kuo(1983) rightly argues, "... the opportunity 

to export was crucial because exports broadened the 

market to provide more productive opportunities and 

at the same time earned foreign exchange necessary for 

the imports of materials and equipment needed for 

processing production". Thus, despite the big increases 

in the import content of exports, exports of 

manufactures are still the leading sectors of the 

Taiwanese economy and they are the ones that keep up the 

growth momentum . 
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Appendix 4.1 

01. 
02. 
03. 
04. 
05. 
06. 
07. 
08. 
09. 
10. 
11. 
12. 
13. 
14. 
15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 
32. 

Input-output Sector Classifications 

(_Reclassified 32 Sectors) 

Rice 
Sugar Cane 
Misce. Crops 
Livestock 
Forestry 
Fisheries 
Mining 
Sugar 
Canned Food 
Mlsce. Food 
Textiles 
Lumber & Plywood 
Pulp, Paper & Products 
Leather & Leather Products 
Rubber & Rubber Products 
Chemical Fertilizer 
Drugs & Misce. Chemicals 
Plastic & Plastic Products 
Petroleum Products 
Cement & Cement Products 
Misce. Non-metalic Products 
Steel & Iron 
Aluminum & Misce. Metals 
Machinery & Instruments 
Electrical Machinery & Insruments 
Transport Equipment 
Misce. Manufactures 
Construction 
Electricity 
Water & City Gas 
Transport, Communication & 
Undistributed 

other Services 
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CHAPTER 5 

TRADE DIRECTION AND FACTOR INTENSITY: 
ANALYTICAL CONSIDERATIONS 

5.1 The Factor Proportions Model of Trade 

Until quite recently the factor-proportions model of 

trade was tested on the assumptions of two countries, two 

factors and two commodities. As will be clear later, 

however, such a formulation is-not adequate for the 

purpose of evaluating the impact of trade strategy on 

employment. It is now widely recognized that developing 

countries differ greatly among themselves not only in 

their level of development but also in the economic 

policies they pursue. As Deardorff (1979) rightly 

argues, "... a trade model, to describe them, should 

therefore permit greater variety in their relative factor 

endowments than is possible in the standard two-by-two 

Hechscher-Ohlin (H-0) model of international trade. " 

Furthermore, in many developing countries agriculture (or 

primary production) constitutes a large share of the 

economic activity of these countries. Consequently, the 

Hechscher-Ohlin-Samuelson (HOS) model on trade in 

manufactured goods can be inappropriate in most 

developing countries as trade in the primary sector 

cannot be explained by the countries' endowment of labour 

and capital. Furthermore, given the observed 

disparities in factor endowments between the developed 

and the developing world, Krueger (1983) believes that 

what is needed is not a model of factor equalization but 
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a model of complete specialization. An addition to the 

above reasons why the standard model should be modified 

is that it assumes perfect commodity and factor markets. 

As is well documented in numerous studies, developing 

countries trade experience indicates that factor and 

commodity market distortions are common and therefore any 

trade model that deals exclusively with the less 

developed countries must take these rampart distortions 

into consideration. 

In this chapter the Krueger (1977) and Deardorff (1979) 

models that take the above considerations into account 

will be reviewed first and the testable hypotheses that 

emerge from these models will be enumerated. According 

to the Krueger and Deardorff models, countries will 

specialize in the production of commodities that have 

factor intensities appropriate to their relative factor 

endowment ranking. The models of Krueger and Deardorff 

suggest that it will be possible to rank countries on the 

basis of their factor endowments and commodities on the 

basis of their factor intensities and derive the pattern 

of production and trade from that ordering. The 

fundamental theorem that emerges from the above models is 

that production in the most labour-abundant country will 

be concentrated on the most labour-intensive commodities 

and production in the most capital-intensive country will 

include production of the most capital intensive goods, 

with countries between the two extremes or in the middle 
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of the factor-intensity ranking specializing in the 

production of commodities with factor intensities 

appropriate to their factor endowments. 

When transport costs are included in the model, 

directionality of the pattern of trade emerges with a 

country -at the middle of the factor-endowment ranking 

exporting labour-intensive commodities to the capital- 

abundant destination and capital-intensive commodities to 

the labour abundant destination. 

The Krueger and Deardorff models have the additional 

advantage of projecting the pattern of production and 

trade for a rapidly growing economy such as those of the 

so-called newly industrializing countries of Asia and 

Latin America. In a fast growing economy, the model 

predicts that exports of the labour-intensive commodities 

will be replaced by exports of more capital- and 

skill intensive commodities as the changing relative 

factor endowment alters the country's comparative 

-advantage. This changing process will affect the 

commodity composition of exports to existing destinations 

and produces a change in the desintations themselves. 

Finally, Krueger and Deardorff analyze the effects of 

factor - and commodity-market distortions on the pattern 

of production and trade. The conclusions that emerge 

from their study is that the pattern of trade is not 

affected by the existence of the above distortions with 

the notable exception of (a) distortions in inter- 
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industry factor-price differentials and (b) taxes and 

subsidies. 

5.1.1 The Assumptions of the Model 

Krueger and Deardorff make the following assumptions: - 

1. There are n commodities and m countries and two 

factors of production, labour and capital, fully employed 

and in fixed supply. The relative endowments of these 

factors vary from country to country, i. e. what 

distinguishes each country is its relative labour-capital 

endowment. Factors are qualitatively identical across 

countries. 

2. Factors are mobile between industries in the same 

country, but are immobile between countries. 

3. Perfect competition in the factor market exists with 

wages equal to the value of the marginal product of 

labour and rental on capital equals the value of the 

marginal product of capital for all industries. The 

domestic marginal rate of transformation between any pair 

of produced commodities is equal to their price ratio. 

4. Corresponding to the n commodities there are n 

production functions available in the m countries 

involving the use of both factors of production. These 

production functions are characterized by constant 

returns to scale, and diminishing marginal product to 

each factor. 

5. There is no factor-intensity reversal at any relevant 

factor price ratios. Commodities differ consistently in 
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their factor intensities. 

6. There are no artificial impediments to trade such as 

tariffs and transportation costs. Prices are the same 

in all countries. That is, international prices are given 

and no country can influence international prices by its 

production and consumption behaviour. (The usual small- 

country assumption is made). 

7. Consumer preferences are identical in all countries 

at all relevant price ratios. 

8. There is no factor-price equalization across 

countries, i. e. unequal factor prices prevail across 

countries. 

5.1.2 The Deardorff Model 

Given the above assumptions Deardorff (1979) has shown 

that the pattern of trade agrees with the ranking of the 

goods by factor intensities. He puts the proposition 

that for a capital-abundant country "... all of a 

country's exports must lie higher on this list than all 

its imports". To demonstrate the above, Deardorff uses 

the following diagram. In Figure 5.1 three isocost 

lines, AA', BB' and CC' are drawn for three countries (on 

the asumption of unequal factor prices prevailing in the 

three countries). These isocost lines represent 

combinations of capital (K),. and labour (L) which could 

cost, say, one dollar (or international numerie) in each 

of the three countries, with country A having a higher 
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wage rental ratio than B, and country B having a higher 

wage-rental ratio than C. Unit value isoquants are drawn 

for goods Xi, X2, ....., 
Xz, which are unambiguously 

ranked in terms of capital intensity with Xi being the 

most capital intensive and X7 the least capital 

intensive. The prices of the goods, pi, p2, pa,...., 

P7, are the same in the three countries and are set such 

that the unit value isoquants (defined as XiPi = 1) are 

exactly tangential to the outermost of the three unit 

isocost lines as shown in Figure 5.1. 

Figure. 5.1 
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As can be learned from the figure, if a unit-value 

isoquant were to lie wholly outside the three isocost 

lines, the goods would not be produced in either country. 

However, if it were to lie anywhere inside either one of 

the three isocost lines, its production would yield a 

positive profit in the corresponding country. 

Furthermore, while it is possible for an isoquant to be 

tangent to two isocost lines (as in goods 3 and 5 in 

Figure 5.1), "this need not happen for any goods and, 

without factor-intensity reversals, cannot happen for 

more than one" (Deardorff, 1979, p. 201). 

It is evident from Figure 5.1 that the pattern of trade 

must agree with the ranking of the goods by factor 

intensity, the most capital-intensive goods (1 and 2) can 

only be produced by country A, the high wage country, and 

must be exported by country A; while the most labour- 

intensive goods (6 and 7) must be produced and exported 

by C, the low wage country. Country B which is in the 

middle of the factor-endowment ranking, produces and 

exports one or more of the goods with isoquants tangent 

to its isocost line. As can be seen from Figure 5.1, 

isoquant X3 is tangent to isocost lines AA' and BB' and 

isoquant line X5 is also tangent to both BB' and CC'. The 

points of interaction of each country's isocost with 

adjacent isocost lines, according to Deardorff, are 

interpreted as being the upper and lower limits of the 

factor intensities of a country's exports. Borderline 

186 



goods such as 3 may be exported by either country A or B 

or both. - Similarly, 5 must be exported by either B of C 

or both. Each country must export all goods which all 

appear only in its segment of the chain and must import 

all the goods which do not appear in its segment. The 

chain of goods ranked by capital intensity is broken into 

segments, one for each country, and the segments are 

ordered identically with the relative capital abundance 

of these countries. Each of a country's exports must be 

at least as capital-intensive as each of the exports of 

all less capital-abundant countries and at least as 

labour-intensive as each of the exports of all less 

labour-abundant countries (Deardorff, 1979, p. 206). 

5.1.3 The Krueger Model 

Like Deardorff, Krueger (1977) has also developed a model 

of international trade that is appropriate for developing 

countries. It is the contention of Krueger that from the 

pattern of production a pattern of specialization and 

trade can emerge. Krueger suggests that it is possible to 

rank countries according to their factor endowments and 

rank commodities on the basis of their factor intensity 

and derive a pattern of production and trade from that 

ordering. Countries will specialize in the production 

of commodities according to their factor endowments. 

In Figure 5.2 commodities are listed in the columns and 

countries in the rows. Commodities are ordered in such 
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a way that commodity 1 has the highest labour/capital 

ratio (at that wage/rental ratio), commodity 2 the next 

highest, and so on down to commodity n, which has the 

lowest labour/capital ratio. Similarly, countries are so 

numbered that country 1 has the highest endowment of 

labour to capital, country 2 the next highest, and so on 

to country m, which has the, lowest labour/capital 

endowment. Thus commodities are numbered so that the 

highest number implies a high capital/labour ratio in 

production and countries are numbered so that a high 

number is associated with greater abundance of capital 

relative to labour. In the figure an X in the ith row and 

jth column indicates that production of commodity j is 

positive in the ith country, and a blank (0) means there 

is no production of the commodity in question. 

The basic proposition of Krueger is that countries tend 

to specialize according to their relative positions in 

the factor-endowment ranking. Production in the labour- 

abundant country will be concentrated in the most labour- 

intensive commodities and production in the most capital- 

abundant country will include production of the most 

capital-intensive goods. Countries in the middle of the 

factor-endowment ranking specialize in the production of 

commodities with factor intensities appropriate to their 

factor endowments. Country 1, in other words is certain 

to produce commodity 1, and country m is certain to 

produce commodity n. For countries 2 to m-1, those with 
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high capital/labour endowment will produce higher 

numbered commodities than those with lower capital/labour 

endowment. Since factor-rental equalization is assumed 

away, it will never be the case that a relatively more 

FiEure 5.2. 
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capital-abundant country will produce a more labour- 

intensive goods than the less capital-abundant countries. 

More labour-abundant countries will produce more labour- 

intensive commodities than the more capital-abundant 

countries. The more labour-abundant of any pair of 

countries cannot produce any commodity more capital- 
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intensive than the least capital-using commodity in the 

other. 

As can be seen from Figure 5.2, country 1 is producing 

commodities 1 and 2 and country 2 is producing 

commodities 2,3 and 4, and commodity 2 is commonly 

produced by the two countries. However, since there is no 

factor-rental equalization between these two countries, 

country 1 may have a considerably lower-wage-rental ratio 

than country 2. Further, country 2 produces commodity 4 

in common with countries 3,4,5 and 6. However, as can 

be depicted from Figure 5.2, the capital intensity of 

production of commodity 4 is greater in each higher- 

numbered country. Figure 5.2 further shows that country 

2 produces one commodity in common with country 1 and one 

commodity in common with country 3. However, there is 

no factor-rental equalization because there are not two 

commodities produced in common. When two commodities 

are produced in common in two adjacent countries as in 

the case with countries 5 and 6 producing two commodities 

4 and 5 in common, these countries must have equal wage 

rental ratios. Thus, according to Krueger (1983), "If 

two countries have overlapping production patterns and 

factor-rental equalization, they may be regarded as one 

country in a economic sense. Such may be the case, for 

example, for some of the European Common Market 

countries" (p. 59). 

If a country produces more than one commodity, the 
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produced commodities will lie adjacent to each other in 

the factor-intensity ordering. Whether the additional 

commodities are exportables or importables will depend on 

the country's relative factor endowment (in the absence 

of transport cost) and (if variation in preferences is 

not assumed away) on demand conditions (see Krueger, 

1983). At least one produced commodity will be exported 

and all commodities that are not produced will be 

imported. As can be depicted from Figure 5.2, except 

for the most and the least capital abundant countries, 

import competing industries can lie on either or both 

sides of the factor intensity of export industries. 

There will be no essential commodity characteristic that 

distinguishes import substitutes from exports. The key 

distinction is between produced and non-produced 

commodities (see Krueger, 1983, pp. 62-63). 

As was pointed out earlier if two countries produce a 

commodity in common without factor-rental equalization 

between them, the more capital-abundant country will use 

more capital-intensive technique of production than the 

labour-abundant country and the wage-rental ratio will be 

higher in the labour abundant country. Furthermore, 

countries in the middle of the factor-endowment ranking 

will tend to specialize in producing commodities in the 

middle of the factor-intensity ranking. They will 

import capital-intensive commodities from capital-rich 

countries and labour-intensive commodities from countries 

with relatively lower capital-labour endowments. 
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5.4.1 The Pattern of Exports 

As can be inferred from Figures 5.1 and 5.2, a country 

will export whatever commodities it produces to all non- 

producing countries, and perhaps to the only other 

country that produces the same commodity, i. e. there is 

no commodity characteristic of exports among 

destinations. However, if transport costs are 

incorporated into the model a pattern of exports by 

destination can emerge for all exporting countries except 

those at the two extremes of the factor-endowment" 

ranking. A country's exports will be relatively capital- 

intensive to the more labour-abundant destinations, and 

relatively labour-intensive to the more capital-abundant 

destinations. This result can best be explained with 

the help of Figure 5.3. 

In Figure 5.3 there are three countries, A, B and C and 

seven commodities produced and exported between these 

three countries. Country A is more labour-abundant than 

country B and B in turn is relatively more endowed with 

labour than country C. Similarly, commodities Xi to X7 

are ranked in ascending order of capital intensity with 

commodity 1 the least, and commodity 7 the most, capital- 

intensive commodity. If transport costs are positive 

and international prices prevail, then country B exports 

Xa and X5 to A, its relatively capital intensive 

commodities to the more labour abundant country and X3 
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and X4 to C, its relatively labour-intensive commodities 

Figure 5.3. 
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to the more capital-abundant country. However, as 

Khanna (1982) has demonstrated, the above result may not 

hold if the example is extended to many countries and 

many commodities. 

Figure 5.4 is drawn within the context of the Krueger 

model. Here, if country M's exports to A are compared 

with its exports to Z, there will be no distinction in 

commodity characteristics of the export bundles to the 

two destinations. For the earlier result to hold, 

therefore, the exporting country has to overlap its 

production and export bundles with at least one of the 

two destinations being compared. This is likely to 

occur if we are considering adjacent countries in the 

factor abundance ranking. 

The incorporation of transport costs in the model 

provides greater overlapping of production patterns 

without factor-rental equalization than is suggested in 

Figures 5.1 to 5.3. The domestic price of a commodity can 
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be higher than the international price by the amount of 

the transportation cost: production of that commodity 

can become profitable domestically (but it would not be 

profitable to export that commodity). A country could 

produce new commodities contiguous in the factor 

Figure 5.4. 
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intensity ranking to those it was producing when 

transport costs were assumed away. For example, a country 

in the middle of the factor-abundance ranking would 

produce import substitutes on both sides of the factor 

intensity of its exports. To illustrate the above 

proposition, Figure 5.3 is reproduced below with country 

A also producing commodity 4, country B producing 

commodity 2 and 6 and country C producing commodity 4. 

This new pattern, as Figure 5.5 depicts, will have great 

overlapping of production patterns. However, the new 

overlapping does not alter the difference in the 

commodity characteristics of B's exports to A and C. 

Country B will export commodity 5 to A, its relatively- 

capital intensive product to the labour-abundant country, 
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and commodity 3 to country C, B's relative labour- 

intensive product to the capital-abundant country. 

Figure 5.5. 
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The hypothesis that emerges from the above discussion is 

that the factor intensity of domestic production of 

import-competing goods will still be similar to that of 

exportables: 

1. for a country with the lowest manufacturing capital- 

labour ratio, import-substituting production will, 

generally be more capital intensive than export 

production, and conversely for the most capital-abundant 

country; 

2. for countries in the centre of the factor-endowment 

ranking, however, import-substituting industries' factor 

proportions are likely to lie on each side of those of 

export industries (Krueger, 1983, pp. 63-70). 

5.1.5 Relative Growth in One Country 

Within the context of the general model, Krueger has 
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developed certain hypotheses concerning the evolution of 

comparative advantage of a labour-abundant rapidly 

growing economy. This sub-model allows a stage-by-stage 

verification of the factor-proportions theory of trade. 

When a labour abundant country jumps up the ladder of 

factor endowments by accumulating capital more rapidly 

than the rate of growth of the labour force while 

international prices and other countries factor 

endowments are constant, three possibilities emerge: 

1. the country is specialized in the production of one 

commodity; 

2. the country produces two or more commodities but no 

more than one commodity in common with any single 

country, and 

3. there is factor-rental equalization with another 

country and two or more commodities are produced in 

common. 

Assume that this country specializes in the production of 

one commodity. As the country continues accumulating 

capital, the production process becomes more capital- 

intensive with an increase in the wage-rental ratio but 

continued specialization in the single commodity. With 

further capital accumulation the rental on capital 

continues declining until it is profitable to produce the 

next most high-numbered (capital-intensive) commodity. 

After the production of the above commodity has started, 

continued capital accumulation results in shifting the 
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composition of output towards the more capital-intensive 

commodity. At some point, production of the first 

commodity initially produced ceases. During the period 

of producing both goods, the wage rental ratio is 

constant, as international prices are given. When 

production becomes concentrated on the next-higher 

commodity, the wage/rental ratio starts rising again and 

continues until it is profitable to produce the next 

commodity (Krueger, 1983, p. 63). 

As can be inferred from the above, there is what Krueger 

calls "a two-phase progression up the commodity chain". 

When only one commodity is produced, the wage/rental 

ratio increases with capital accumulation, but the 

pattern of production remains unchanged. In the second 

phase of producing two commodities, the wage/rental ratio 

remains constant, but the structure of production is 

shifting among commodities. 

In case three, where there is factor-rental equalization, 

output of the capital-intensive commodity would increase 

relatively faster than capital accumulated until 

production of the labour-intensive commodity ceased and 

then what happened in cases 1 and 2 above would be 

repeated. 

Needless to say, as the rapidly growing country continues 

accumulating more capital its production structure shifts 

to more capital-intensive goods thereby "meeting" and 

passing some other countries along the way. 
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The two-stage progression here has strong 
implications for the pattern of trade and its 
changes over time that would be observed for a 
rapidly growing country: exports of labour-intensive 
commodities would gradually be replaced by exports 
of more capital-intensive commodities as the changing 
factor endowment altered the country's comparative 
advantage". (Krueger, 1983, p. 64). 

5.2 The Effects of Commodity and Factor Market 

Distortions Upon the Commodity Composition of Trade 

The factor-proportions model presented above was 

formulated for a world of efficient resource allocation, 

where among other things, perfect factor and commodity 

markets are assumed. While such an assumption may be 

relatively realistic for the advanced countries and 

perhaps for some developing countries, it may not be 

realistic when we are dealing with the majority of the 

less developed countries. In countries where commodity - 

and factor-price distortions are rampant, the pattern of 

production and trade may significantly diverge from the 

prediction the model makes. Even for the most advanced 

country, the USA, Travis (1964,1972) has claimed that 

protection can account for the Leontief paradox, 

presumably by altering the actual pattern of trade. 

In this section the effects of commodity and factor- 

market distortions on the predictions of the Krueger and 

Deardorff model will be outlined. The predictions of 

the model in the presence of these distortions depend on 

whether the distortion affects the goods market or the 

factor market. Needless to say, distortions in the 
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goods market occur when domestic prices diverge from 

international prices and distortions in the factor market 

occur when domestic factor prices do not reflect the 

opportunity cost of employing these factors. First we 

shall discuss the effects of commodity market distortions 

assuming no distortion in the factor market. But as 

Krauss and Johnson (1974, p. 266) argue: 

The problem, - however, often is more complex than 
presented, since a distortion that makes the market 
price of a good greater than its social opportunity 
cost may not originate in the commodity market, but 
may be a reflection of a distortion in domestic factor 
markets that makes the price of a factor of production 
greater than its social opportunity cost to the 
economy. 

5.2.1 Goods-Market Distortions 

In many developing countries it is often alleged that 

protection has provided some industries with the 

incentive not to exploit their comparative advantage. In 

countries where the import-substitution strategy is 

pushed far, it is possible that the production structure 

that would have resutled from efficient resource 

allocation can be altered by tariffs or subsidies. As a 

result, it is possible that industries that would have 

been unprofitable domestically under an undistorted 

regime have flourished instead. In other words, because 

of various protective measures, industries would be 

producing that would not have been producing under 

efficient allocation (Krueger, 1983, p. 74). Furthermore, 

the structure of protection prevalent in many developing 
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countries may result in the 'wrong' commodities being 

exported. 

In this section the implications of commodity-market 

distortions on the pattern of production and trade as 

postulated by the Krueger and Deardorff models will be 

discussed. According to Krueger, despite the numerous 

distortive measures, the pattern of production and trade 

does not differ from the predictions of the model. 

Krueger contends that, assuming the absence of subsidies 

and the efficient functioning of the factor market, 

protection accorded to goods does not result in the 

reversal of trade patterns; and the prediction of the 

HOS model would still hold (Krueger, 1983, p. 74). 

Under tariff protection, some industries would be. 
producing that would not produce under efficient 
allocation. It is not possible, however, to turn an 
industry that would be an exporter under an efficient 
allocation into a non-producing industry. Protection 
can cause some resources to, be used in import 
substitution that would otherwise have been employed 
in producing the commodity for export. However, the 
most that production can be diverted is to the point 
of autarky: tariffs can raise the internal price of 
commodities and thereby render their production for 
the domestic market profitable, but they cannot 
induce exports of those commodities at the lower 

world price. 

Thus according to Krueger, despite the various distortive 

measures the HOS model would still hold and one would 

expect that manufacturing sector of a labour-abundant 

country to produce the most labour-intensive commodities 

for export. 

The assertion made by Krueger that tariffs do not result 
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in trade reversal does not seem to be shared by Deardorff 

(1979). Deardorff agress with Krueger in the two-country 

case but disagrees over the multi-country case where 

according to him, impediments to trade (such as tariffs) 

can alter the pattern of trade. Deardorff illustrates 

his case with the aid of Figure 5.7, which is a direct 

copy of Figure. 5.1, except that the number of 

commodities is reduced to 6. Before we move to the 

multi-commodity case however, we shall first see the 

effects of tariffs on the two-country case in Figure 5.6. 

In Figure 5.6, we redraw Figure 5.1, with only two 

countries, A and B. Assume that some good Xi, is 

exported by country A. To be exported it must be produced 

and its price must be at least as high abroad as at home; 

and to be imported its price must be at least as low 

abroad as at home (so as to compensate exporters and 

importers for the additional cost of tariff and 

transport). Since Xi is produced by country A, its unit 

value isoquant must be tangential to AA'. Suppose that 

it were tangential at a point on AA' below the 

intersection M, like the dotted isoquant X'5 in Figure 

5.6. For the goods to be exported from A, it must also 

fetch at least as high a price in B (to cover any 

transport cost or tariff) and this would place B's unit- 

value isoquant for the same goods i still closer to the 

origin than X's and certainly inside the line BB'. The 

goods would then yield a positive profit in B and this is 

201 



impossible under the assumption of perfect competition. 

Thus, the unit value isoquants of all A's exports must be 

tangential to AA' above the intersection with BB' exactly 

as was the case with free trade. 

V- 
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3 
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Figure. 5.6. 
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Hence, a capital abundant country (using the price 

definition of abundance) will export only goods which are 

more capital intensive than any of its imports, even if 

there are impediments to trade and unequal factor prices 

between the two countries. In a multi-commodity case, 

however, when a country whose factor abundance is 

intermediate between those of other countries, imposes a 

tariff on its imported goods, Deardorff argues that 

impediments to trade (such as tariffs) can drastically 

alter the pattern of trade. 

In Figure 5.7 assume that a small country B, with factor- 

endowment ratio lying between the ratios that would be 
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employed by A and C in industry 4. With free trade such 

a country will specialize completely in production of 

good 4, exporting it in exchange for all other goods. 

Suppose that country B levies a large tariff on imports 

of the most capital-intensive good, 1. The tariff will 

raise the price of goods 1 in B, pulling its unit value 

isoquant in towards - and past - B's unit isocost line. 

Country B will begin production of goods 1 and the 

relative wage in B will fall. However, goods 1 is so 

capital intensive that much of it cannot be produced with 

the factors available in B and, if demand is fairly 

inelastic, imports of goods 1 will continue. 

Figure. 5.7. 

B 

C 

0 

203 

Aº 5 ct L 



Thus, there is nothing to prevent a further increase in 

the tariff from raising its price still more, to bring 

its unit-value isoquant inside CC'. With this further 

increase in tariff, a new isocost line must appear in B, 

tangent only to isoquants of goods 1 and 6. As a result 

production of good 4 (B's original export goods) ceases 

entirely and production of good 6 begins instead. And 

good 6 must be exported, since good 1 cannot be, and 

imports of goods 2,3,4 and 5 must continue. Thus, 

country B, because of a tariff, has changed from being an 

exporter of goods of intermediate factor intensity to 

become an exporter of the most labour-intensive goods 

that there is. Deardorff, however, hastens to add that 

"the extreme response of the trade pattern to a tariff is 

only possible for a country whose factor abundance is 

intermediate between those of other countries. This 

explains why this result was not possible in the two- 

country case", p. 207. Thus, the apparent conflict 

between Deardorff's and Krueger's model in the presence 

of tariffs emanates from their difference in the 

asusmption of which country it is that imposes the 

tariff. In the case of Krueger it is the least capital 

abundant country while in that of Deardorff, as we have 

seen, it is a country in the middle of the factor- 

endowmwnt ranking (see Khanna, 1982). In a more recent 

article, however, Deardorff (1980 p. 266) seems to have 

changed his mind when he says: 

204 



It is true, as Travis (1964,1972) has suggested, 
that such impediments can cause particular goods 
to be exported that would have been imported and 
vice-versa. But while this is possible for 
particular goods, my analysis shows it cannot be 
true of so many goods as to reverse the average 
relationship that must hold between comparative 
advantage and trade. Only by subsidies could 
this average relationship- be made not to 
hold.... ". 

5.2.2 Factor-Market Distortions 

It is now widely recognized that the inability of many 

industries in most developing countries to generate 

adequate employment emanates from their excessive-use of 

capital-intensive methods of production. The economic 

and social policies of these countries have, by and 

large, made' the price of capital `artificially low 

relative to the cost of employing labour. The major 

consequence of such distortive effects and the one 

relevant to this dissertation is the negative'-impact they 

create on employment generation. 

In this section our main concern is to investigate the 

impact of factor-market distortions on employment in 

general and their impact on the pattern of trade and 

specialization in particular. The growth and welfare 

effects of such distortions are not discussed here. 

Two types of factor-market distortions are briefly 

identified, namely, (a) exogenously specified minimum 

real wage and (b) wage differential within manufacturing. 

The first type of factor-market distortion can be 
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subdivided into 

minimum wage that 

open unemployment 

(Brecher, 1974); 

in which the urban 

(For an excellent 

1978, pp. 107-37). 

two - (i) an exogenously imposed real 

applies over the entire economy (with 

when the real minimum wage is binding) 

and (ii) the Harris-todaro (1970) case 

real wage is set above the rural wage. 

summary of these models, see Hazari, 

5.2.2.1 An Economywide Real Wage Floor: The Brecher Model 

In this kind of economy an economywide real wage floor 

prevails and is taken to be specified exogenously. The 

real wage is assumed to be flexible in the upward 

direction. The problem of unemployment in the 

Brecher(1974) model arises only when market forces bid 

the level- of real wages downward but the minimum real 

wage becomes a binding constraint at a level higher than 

is required for full employment. 

The Brecher model is basically a two-commodity two-factor 

model of trade with the usual standard assumption, 

namely: - 

(i) two commodities (Xi and X2) are produced by labour 

and capital under constant returns to scale and according 

to a given level of technology; 

(ii) labour and capital are perfectly mobile nationally 

and immobile internationally so that each factor's reward 

is the same in both sectors of the economy; 
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(iii) the second commodity (X2) is more labour intensive 

than the first (Xi) at every common factor-price ratio; 

(iv) factor supplies are perfectly inelastic at fixed 

factor endowments. 

Let W2* denote the exogenously specified minimun wage in 

terms of commodity 2. Given this, Brecher defines the 

minimum wage constraint as: 

1 
- Wi = W2 2t W2* ..................... 

(5.1) 
P 

where wi (i = 1,2) is the real wage in terms of commodity 

i and equals labour's marginal products in i because of 

profit maximization and p is the relative price of the 

second commodity in terms of the first. In the above, 

the real minimum wage is defined in terms of the second 

commodity at some particular level denoted by w2* . 

The imposition of the minimum wage changes the shape . of 

the supply curves of labour. In the absence of the real 

minimum wage constraint the supply of labour is perfectly 

inelastic, while in the case of the minimum wage economy 

the supply of labour is perfectly elastic at the minimum 

wage until full employment level I (in Figure 6.8a), 

where the curve assumes its transitional shape. 

In Figure 5.8b equilibrium occurs at Ei where the demand 

for labour intersects the supply of labour. Obviously, 

since the intersection lies to the left of the full 
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employment point, part of the labour force remains 

unempoyed, EiQ in this case. (The market for capital is 

assumed by assumption. Therefore any variations to total 

employment will always refer to labour and never to 

capital). 

Figure 5.8a Figure 5.8b 
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Now we derive the production possibilities curve of the 

minimum wage economy. In Figure 5.9 T2T1 is the 

conventional transformation (possibilities) curve. 

Suppose the relative price of commodity 1 is given by the 

slope PoPo. Assuming profit maximization prevails, 

production occurs at R2. Associated with point R2 is an 

implicit price ratio. Assume now that the minimum real 

wage in both sectors is imposed exogenously and 

corresponds with the price ratio given by the slope PoPo 

and production point R2. As pointed out earlier, the real 

minimum wage does not allow market forces to bid the wage 

level below the floor set by the constraint and hence 

full employment does not necessarily prevail in such an 
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economy. 

By assumption production at R2 satisfies the (tangency) 

condition of profit maximization without violating the 

minimum-wage constraint. Hence point R2 is a possible 

output equilibrium of the minimum wage economy. Consider 

now a point above R2 such as C. Compared to R2, at C the 

relative price of the labour-intensive commodity has 

risen. Since the relative price of the labour-intensive 

commodity (X2) is higher at C that at R2, it follows from 

the Stopler-Samuelson (1941) theorem that the reward of 

the factor used intensively, X2, the labour-intensive 

commodity in our case, rises. Therefore, since the 

reward for labour is greater in C than at R2, the minimum 

wage constraint is not binding at C or any point above R2 

including R2 itself. Needless to say, since our concern 

here is unemployment and since along segment T2R2 the 

economy operates in the well-known full-employment manner 

with the minimum wage not great enough to be a binding 

constraint, we are not concerned with that portion of the 

transformation curve. 

The rest of the transformation curve of the minimum-wage 

economy can be derived as follows. Consider a point on 

T2T1 such as G. At G the relative price of commodity two 

is lower than at point R2. It follows again from the 

Stopler-Samuelson theorem (1941) that the real reward of 

capital will increase and that of labour will fall 

compared to the rewards they get at point R2. 
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Figure 5.9. 

Thus, since the wage constraint was set at the wage level 

associated with point R2, point G is not feasible. 

According to the Stopler-Samuelson theorem once again the 

real wage constrain is not satisfied at points below R2 

(except Ti), (why Ti is part of the constrained 

possibilities curve is explained later) on the normal 

production possibilities curve. Hence, we have 

established that, for an economywide mimimum wage 

economy, the conventional production-possibilities curve 

in no more applicable. 

To find another possible output equilibrium for PoPo 
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consider an arbitrary decrease in the total quantity of 

labour employed (keeping the fixed amount of capital 

fully employed). The decrease in the labour force, 

according to the Rybczynski (1955) theorem, leads the 

production-possibilities curve inwards to a new position 

such as SYM. With constant prices, production equilibrium 

on the new production possibilities curve occurs at a 

point such as A (where the price line tangent to R2 is 

parallel to the line tangent to the new production- 

possibilities curve at A). (The shift of the equilibrium 

point from R2 to A at the constant price ratio PoPo 

leaves the profit maximization (zero' profits) wage 

unchanged at the minimum because the relationship between 

factor price and commodity prices is the same in both 

points by the-application of factor price equalization 

theorem due to Samuelson (1949). ) Point A is therefore 

admissible since as established above it satisfies the 

minimum wage constraint. AtA capital is fully employed 

(by assumption) but part of the labour force remains 

unemployed. 

By successive reduction of the labour force, points such 

as A can be constructed. One such point is Ri. The 

locus of such points is satisfied; because prices are 

constant hence the wage-rental ratio is constant by the 

Samuelson theorem (1949). Line R2AR1 in the Rybczynski 

line (Brecher, 1974, p. 103). Thus since the minimum- 

wage constraint is satisfied along the segments T2R2 and 
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R2 ARi then, T2 R2 ARS is part of the production- 

possibilities curve under the minimum-wage constraint. As 

can be inferred from the above discussion and figure 5.9, 

as the labour intensive (X2) industry contracts in moving 

from R2 to Ri along R2AR1 the conventional production 

possibilities curve shifts inwards, and the level of 

total labour employment continues to decline. Therefore, 

along R2AR1 unemployment is increasing as the expansion 

of the capital-intensive industry Xi does not absorb the 

larger proportion of labour released from the labour- 

intensive industry X2. Consequently, part of the labour 

force remains unemployed. 

Another Rybczynski line such as GDE may be derived. 

Suppose the relative price of X1 rises to the level 

depicted by the slope of the line PiPi. As was explained 

previously point G does not satisfy the minimum-wage 

constraint, hence it is not feasbible. By applying the 

same reasoning given in deriving the Rybczynski line 

R2AR1, we can derive the GDE Rybczynski line, which is 

entirely feasible. Since along GDE the wage is lower 

than the minimum-wage implied at R2 all points along GDE 

do not satisfy the minimum wage constraint and hence are 

inadmissible. 

As can be depicted from Figure 5.9, output equilibrium 

for the price ratio implied by point d occurs at point E, 

which is the right of Ri. At Ri the minimum wage 

constraint is satisfied. Recall that price ratio 
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(p=P2/Ps) at point R2 is greater than at D. At point Ri 

unemployed labour bids the wage down proportinally in 

terms of the first commodity (Xi) without violating the 

minimum wage constraint ( 1/p w= w2 Z w2*) in terms of 

the second commodity (X2). By this process of bidding, 

emplooyment and output increase above Ri levels 

(recalling that the given capital stock is always fully 

utilized) and equilibrium is reached at E. As is clearly 

implied by this reasoning, the further the price ratio 

falls below PoPo, the greater are the equilibrium levels 

of employment and output along RiTi. Sufficiently, small 

values of p are capable of achieving full employment at 

Ti" (as Krueger rightly remarks, curiously enough, as 

production of Xl increased from R2 to T1, employment is 

increasing and the production technique employed in Xi 

(the capital-intensive commodity) is increasingly labour 

intensive (Krueger, 1983, p. 79 and Brecher, 1974, p. 

104). Thus, if we assume that the exogenously set minimum 

wage is initially associated with a price level denoted 

by the slope of PoPo, the distorted production curve for 

the minimum wage economy is therefore T2 R2 ARi BTi . 

As we have seen before, when the relative price of the 

labour-intensive commodity rises above the level denoted 

by the slope of Pi Pi , the minimum wage is no more 

binding. By the application of the technique used for 

deriving the Rybczynski lines R2AR1 and ODE, we can 

discover that, as the minimum wage in terms of X2 is 

raised further, the Rybczynski line shifts leftwards 
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towards SMN. With the real minimum wage associated with 

SMN, full employment could be attained only with 

specialization in the capital-intensive commodity, and as 

we have seen above that could only occur if there were a 

sufficiently high price for the capital intensive 

commodity (Xi) to maintain the real wage in terms of the 

labour-intensive goods (X2). 

The implication of the Brecher model for our purpose have 

been succinctly summarized by Krueger (1983, p. 79): 

(1) within the model in its two-commodity form, it is 

possible that the wrong commodity will be produced and 

even that there will be specialization in it; (2) the 

higher the real wage the greater is the likelihood of 

wrong specialization; and (3) at a sufficiently high real 

wage, full employment is possible only if the price of 

the capital-intensive commodity is sufficiently high and 

the real wage is fixed in terms of the labour-intensive 

commodity. 

The higher the real wage the more capital intensive the 

production and moreover the empirical evidence from a 

number of countries idicates that : 

it is not possible for the factor intensities of 
produced commodities to reverse; that is, it is not 
possible that an industry that would be labour- 
intensive under efficient allocation could become 
capital intensive with a higher minimum wage ... there 
is no possibility of industries reversing factor 
intensities. Therefore, if the most labour-abundant 
country was found to be exporting the most labour- 
intesnsive goods when it was subject to a minimum wage 
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constraint, one could be confident that the same 
outcome would apply under an efficient allocation 
(Krueger, 1983, p. 80). 

Krueger, however, hastens to add that "if that country 

was exporting manufactured commodities that were not the 

most labour-intensive, there would be a question whether 

the distortion changed the pattern of production or 

whether the HOS (Heckscher-Ohlin-Samuelson) model did not 

describe an efficient allocation" (Krueger, 1983, p. 80). 

In such a situation, therefore, "one would not ascertain 

whether the failure to hold of the factor proportions 

hypothesis called into question the validity of the model 

or was due to the real minimum wage ... " (Krueger, 1983). 

One way of solving the above dilemma, as suggested by 

Krueger, is to simulate the optimal allocation before the 

minimum wage was introduced. 

5.2.2.2 The Sector-Specific Minimum Wage 

Unlike the Brecher model where the minimum wage applies 

to the whole economy, the Harris-Todaro (1970) model to 

be discussed in this section applies to only one sector 

of the economy, namely, the modern ( manufacturing) 

sector. In this model the wage in the remaining sector- 

the agricultural (rural) sector is not set equal to the 

urban minimum wage but is exogenous and is equated to 

equilibrium with the urban expected wage. According to 

Harris and Todaro, the expected urban wage is defined as 

"equal to the fixed minimum wage (expressed in terms of 
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the manufactured commodity ) times the proportion of the 

urban labour force actually employed" (p. 128). It is 

weighted by the rate of unemployment in the manufacturing 

sector. In the Harris-Todaro model, therefore, a 

differential exists between the manufacturing and the 

agricultural sectors that depends on the expected wage 

rate. Thus the model combines'specificity of wages in 

one sector with wage differential in the other sector. 

(For an excellent summary of the model see Hazari, 1978, 

W. M. Corden, 1974, Corden and Findlay, 1975, Bhagwati 

and Srinivasan, 1974). 

According to the Harris-Todaro model, the minimum wage 

constraint is definded in terms of the manufacturing 

goods as: 

wm = f'm Z wm* ................... 
(5.2) 

where f'm is the marginal product of labour in 

manufacturing wm is the real wage in the manufacturing 

sector and wm* is the minimum real in the manufacturing 

sector wage. 

The urban expected wage is defined as: 

wm * Nm 

wua = -------- Nm/Nu 5 1, ....... (5.3) 
Nu 

where the expected real wage in the urban sector, wue, is 

equal to the real minimum wage wm adjusted for the 

proportion of the total urban labour force actually 

employed, Nm/Nu, (where Nm is the urban labour force 
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actually employed and Nu denotes the total urban labour 

force that is employed and unemployed labour). As is 

clear from the above equation, in the case of full 

employment in the manufacturing sector, where Nm = Nu, 

the expected wage wue equals the minimum wage, wm* 

In equilibrium, the real wage rate in the, agricultural 

sector WA equals the expected wage rate: 

wa = weu = wm* Lm/Nu 
.................. 

(5.4) 

Given the above conditions, the existence of urban 

unemployment can be'demonstrated with the aid of Figure 

5.10. In this figure, the horizontal axis measures the 

fixed total endowment of the labour force. Points OA and 

Om represent the origins for labour employed in the 

agricultural (rural) sector and manufacturing (urban) 

sector respectively. Given the assumption that the 

country under consideration is small, it is possible 

tod draw the values of the marginal product curves for 

both sectors of the economy. Let MM' and AA' be the 

values-of-the-marginal-product curve for manufacturing 

and agricultural (measured at world prices) sectors 

respectively. In the standard competitive (non- 

distortinary) model the intersection of the two curves at 

E would determine employment levels in the two sectors 

and the uniform wage rate would be ELE. 

The wage rate is, however, fixed institutionally at a 

level of OmWm, which determines manufacturing employment 
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at Em, where the value of the marginal product equals the 

exogenously specified minimum wage. At this wage rate 

OmLm of labour is employed in the manufacturing sector. 

In the orthodox wage-differential literature, which does 

not allow urban unemployment, the remainder of the labour 

force, OALM, would be employed in agriculture (see 

Corden and Findlay, 1975, p. 59). In the Harris-Todaro 

model, however, only part of this labour force finds 

employment in the agricultural sector because of the high 

urban wage set in the manufacturing sector. Therefore, 

part of the labour force OALM has to be unemployed. To 

determine the allocation of the labour force that is not 

employed in the agricultural sector draw a rectangular 

hyperbola HTHT' through the point Em on MM' corresponding 

to the urban wage wm. The curve HTH'T is the geometric 

representation of the equilibrium equation, which states 

that the agricultural real wage rate equals the expected 

wage rate (WA = wm* Nm/Nu). The HTHT' curve intersects 

the value of the marginal product curve of the 

agricultural sector at Ea. At Ea the rural wage rate 

equals not only the value of the marginal product in the 

agricultural sector but also the expected urban wage 

rate. With agricultural employment of OALA and 

manufacturing employment of OMLM, LALM is urban 

unemployment. (Total urban labour force, Nu, consisting 

of those employed is manufacturing and the urban 

unemployed (LALM), is equal to OMLA). 
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Figure. 5.10. 
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From the equilibrium equation WA= wm* Nm/Nu, we have: 

wA Nu = wm* Nm ............... (5.5) 

As can be depicted from the diagram this condition and 
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the condition that the value of the marginal product in 

each sector equals the wage rate are met only by the 

points Em and Ea (see Corden and Findlay, 1975, p. 62). 

Furthermore, the output of the manufacturing sector is 

reduced by the existence of a minimum wage above the 

competitive level of ELE since the higher wage leads to 

less employment with a fixed capital stock. But output 

of the agricultural sector could be higher or lower. 

[In Figure 5.10, with the point E to the left of the 

point Ea, it is higher (see Corden, 1974, and Corden and 

Findlay, 1975)]. 

The conclusion that emerges from the Harris-Todaro model 

is that the higher the fixed urban wage, the more 

production structure would shift towards more capital- 

intensive commodities for given international prices. As 

with the uniform wage (economywide minimum wage of the 

Brecher type), however the belief that factor-intensity 

reversals are excluded implies that commodities that were 

capital-intensive under the real-minimum wage constraint 

would also be capital-intensive under free trade. 

5.2.2.3 Factor Price Differential 

In this sector we are concerned with distrortions in the 

factor market in which a qualitatively identical factor 

does not earn the same reward in all sectors of the 

economy. In a two-commodity two-factor world we assume 

that one sector pays higher price for labour than the 
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other sector. 

The wage differential is introduced in the form: 

¢W1 = W2,0 > 0, Oý1 (5.6) 

where wi (i= 1,2) 0 is the wage in sectors 1 and 2 and O 

is the differential factor between the two sectors. 

Unlike the distortions discussed in the preceding pages, 

the results of distortions arising from wage 

differentials are not very clear. It has been 

demonstrated by a number of researchers that all kinds of 

perverse responses can arise (see Magee 1976; Batra, 

1973; Hazari, 1978, Bhagwati and Srinivasan, 1971; and 

Johnson, 1966). These distortionary effects can be 

summarized as follows: 

1. The one-to-one correspondence between factor prices 

and commodity prices breaks down. As demonstrated by 

Bhagwati and Srinivasan (1971) and Magee (1976), the 

correspondence between these two parameters is no longer 

monotonic. Instead of a single equilibrium of the usual 

type (the non-distortionary case) there can be multiple 

equilibria. As a result of this the Stopler-Samuelson 

theorem of factor price equalization breaks down 

completely. 

2. The distorted production-possibilities curve lies 

inside the normal (non-distorted) possibilities-curve 

(except at end points) and can be of any shape. When 
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there are distortions in the factor market, the slopes of 

the isoquants are not equal. Given such distrortions the 

contract curve becomes the locus of points at which the 

two isoquant maps intersect each other. Since production 

takes place at these points, the distorted production- 

possibilities-curve shrinks inward toward the origin. In 

the presence of such distortions therefore the shape of 

the production-possibilities curve can take one of the 

following shapes (a) concave to the origin, (b) convex to 

the origin and (c) partly concave and partly convex to 

the origin, as depicted in Figure 5.11a, 5.11b and 

5.11c 

Needless to say, all the distorted production- 

possibilities curves (PRQ) lie inside the normal 

possibilities curve (PQ). In all three cases, 'therefore, 

Figure 5.11a 
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the locus of competitive output is PRQ, which must 

everywhere, except the two complete specialization 

points, lie inside the non-distorted production 

possibility curve. (For the shape of the transformation 

curve with distortins, see Johnson (1966), Herberg and 

Kemp (1971), and Lloyd (1970). 

In the non-distortionary case, an increase in the price 

of a commodity is accompanied by an increase in the 

output of that commodity, When there is a factor-price 

differential, however, this does not necessarily follow; 

an increase in the price of a commodity may result in a 

fall in the output of the commodity in question (see 

Hazari 1978, Magee, 1976, and Batra, 1973). Such a 

perverse result is caused by value-intensity reversal. 

Value intensity (VI) is defined in terms of the shares 

of the value of output going in each industry (Xi and X2) 

to each factor (labour, L and capital, K). It can be 

represented for commodity 1 in relation to commodity 2 

as : 

VI = [(riKi/wiLl) - (r2K2/w2L2) 

where, r= rental for capital 

w= wage rate 

In the absence of factor-price differentials both sectors 

face the same wage-rental ratio, hence we have: 

VI = r/w (ki -k2) , ki = Ki /Li . 
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r= ri = r2 

and w= wi = w2 

Physical intensity is defined as PI = ki-k2. In the non- 

distortionary case if a sector is capital-intensive in 

the physical sense then it is also capital intensive in 

the value sense. In the presence of wage differentials, 

however, the signs of PI and VI need not be same (see 

Hazari, 1978 pp. 36-40 and Batra, 1973 pp. 251-254). In 

the presence of distrortion in the factor market the 

ranking of sectors in the physical sense may not be the 

same as the ranking of sectors in the value sense. 

Therefore, as Krueger (1983 p. 85) rightly remarks: 

The important lesson is that, in the presence of 
factor-market distortions that are thought to affect 
resource allocation significantly, one cannot draw 
any inference about the efficient commodity 
composition of production and trade and its factor 
proportions solely from observing the actual pattern 
of production and trade. 

Nevertheless, in the presence of wage differentials 

within the manufacturing sector Krueger advances some 

propositions. 

Suppose that the manufacturing sector is divided into two 

groups of industries according to the wage-rental ratio 

they face. Assume further that the first group of 

industries are labour-intensive relative to the second 

group, which have higher wage-rental ratios. If the 

country under consideration is at the top end of the 

factor endowment ranking (well endowed with labour), it 
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would under free trade and without factor-market 

distortions export the relatively labour intensive 

manufactured goods. In the distortionary situation 

discussed above however the outcome postulated under the 

free trade and non-distrortionary situation may or may 

not happen. In such distortionary situations, Krueger 

points out four possible situations: 

A. Assume the differential is not sufficient to reverse 

factor intensities, then under this situation two 

possibilities can arise: 

1. the right group of commodities will be produced with 

the right technique and will be exported, and 

2. it is also possible that the country exports the 

'wrong' commodities with the 'right' factor proportions. 

That is the capital-intensive commodity is exported 

instead of the labour-intensive commodity. 

B. Assume that the differential is big enough to alter 

the distrortion free ordering of the commodities. Again 

there are two possibilities: 

3. export industries become capital-intensive relative to 

import competing industries. In this case, the right 

commodity is exported with the wrong factor propositions. 

4. the distortion can make the labour-intensive commodity 

capital intensive and reduce output sufficiently so that 

the capital-intensive commodity was exported instead of 
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labour intensive. Hence, the 'wrong' commodity (the 

capital intensive) is exported with the 'wrong' (labour- 

intensive) factor proportions. 

5.3 Hypotheses to be Tested 

The basic proposition of the Krueger-Deardorff model 

discussed in the preceding pages is that specialization 

and trade depend on the relative position of a country in 

the manufacturing capital-endowment ranking. For a 

country in the middle of the factor-endowment ranking the 

Krueger-Deardorff model postulates the following: 

1. The factor-intensity characteristics of exportable 

industries should bear no specific relationship to that 

observed in import-competing (IC) industries. This is so 

because for countries in the middle of the factor- 

intensity ranking their import-competing industries might 

be competing not only with countries with higher capital 

endowments, but also with relatively lower capital 

endowments than themselves. 

1. Thus, for a country in the middle of the factor- 

endowmwnts rankings, the model predicts that import 

competing industries whose products are competing with 

imports from developed countries will be more capital- 

intensive than export industries exporting to developed 

countries, while the converse is true if import competing 

industries compete with less develped countries 

(presumably less endowed with capital than any country in 
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the middle of the the factor endowment ranking). Hence, 

we have : 

(K IC KýE 
-> 1- ................. (5.7) 
L DC L DC 

K is 
<gE 

LDC L Dc 
................. (5.8) 

Where (K/L) is capital-labour ratio, IC and E are import 

competing and exports respectively, and LDC, MFR and DC 

are less developed, countries in the middle of the factor 

endowment ranking and developed countries respectively. 

(The above postulate will also be true for the skill 

composition of trade, substitute S (some measure of 

skill) for K). 

2. For a country relatively well endowed with labour, the 

model predicts that the capital intensity of import- 

competing industries whose products are competing with 

imports from both DCs and from countries in the middle 

factor-endowment ranking will be more than exports to 

these two groups of countries: 

K is KE 
1- >-.............. (5.9) 

L LDC L MFR+DC 

This is also true for the skill composition. 

3. The model predicts that a country in the middle of 
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the factor-endowments ordering will import capital 

(skill)-intensive commodities from capital (skill)-rich 

countries and labour-intensive commodities from countries 

with less endowment of both factors. 

1K MKM 
-> I- .......... (5.10) 

DC L LDC 

4. The model also predicts that the factor intensity of 

imports not competing with domestic production will 

diverge relatively more from the factor-intensity 

characterstics of exportables and import-competing goods 

with the divergence depending on the factor endowment of 

the country or origin of these non-competing imports 

(NCI). 

5. The export basket of a country in the middle of the 

factor-endowment ranking will be more labour (less 

capital and skill)-intensive to developed countries and 

less labour- (more capital and skill) intensive to less- 

developed countries. 

E<LE 
--.......... (5.11) 
L DC K LDC 

6. By contrast, for a country at the extreme top of the 

factor endowment ranking, its export basket both to 

advanced countries and to countries in the middle of the 

factor endowment ranking will be less capital- and less 

skill-intensive. 
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It is quite evident from the above hypotheses that for 

countries in the middle of the factor endowment ranking 

the overall pattern of trade cannot be predicted unless 

trade flows are weighted by origin and destination. 

7. As the relative position of a country in the factor- 

endowment ranking changes over time, so will the factor 

content of its exports of manufactured goods to various 

destinations. Countries that have accumulated capital 

more rapidly than the country under consideration will 

receive relatively more labour content in their imports 

from this country. On the other hand, countries that 

have accumulated capital less rapidly than the above 

country will receive relatively more labour content in 

their imports from this country. This hypothesis tries 

to shed light into the way the pattern of comparative 

advantage of an economy changes with its changing factor 

endowment in relation to the rest of the world. 
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CHAPTER 6 

MEASUREMENT OF VARIABLES 

6.1 Introduction 

In the previous chapter we put forward the hypothesis 

that alternative trade strategies imply different 

compositions of output. The discussion on the multi- 

commodity and multi-country dimensions of trade suggests 

that classification of commodities into importables and 

exportables only is not adequate for assessing the impact 

of trade strategies on employment. It is, therefore, 

important to make a proper identification of the 

commodities whose output increases or decreases according 

to the incentives they receive under the different trade 

and payment regimes. 

6.2 Trade Categories 

In Chapter 5 we theoretically identified four types of 

commodities when we were discussing the pattern of trade 

and specialization. These, commodities are: (i) 

exportables, (ii) import-competing, (iii) non-competing 

imports and (iv) non-traded goods. In reality,. however, 

such classification of commodities is not an easy task. 

In the first place, production and trade data are not 

published according to the above classification. 

Secondly, the census of industrial production and 

employment is undertaken on an industry rather than on a 

commodity case. Thus, we have neither the trade nor the 
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factor-coefficient data at the product level. 

Consequently, we have to rely on an indirect way of 

identifying the four groups of commodities mentioned 

above. 

In the empirical literature of international trade, 

numerous classifications of industries have been tried. 

The most common of these has been the original Leontief 

(1954) method of considering any sector that has positive 

export in the year under consideration as exporting and 

any sector that has competing imports in that year under 

consideration as an import competing sector. Non- 

competing imports are left out. 

A second approach that has been used by Finger (1969) is 

to classify an industry as an exporting industry when its 

export share in total exports exceeds its import share in 

total imports and conversely for an import-competing 

industry. The main difficulty with Finger's type of 

classification arises when there is disequilibrium in the 

overall commercial account. In the case of a trade 

deficit, an industry can have a high share of exports in 

the total value of exports but at the same time the 

absolute value of competing imports for the same industry 

could be higher than the total value of exports. It 

seems that such an industry should be called an exporting 

industry though will be so called by Finger, (Corbo and 

Meller, 1977). 
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A third approach is to classify industries according to 

their ratios of imports and exports to total domestic 

production. For instance, Balassa (1982), Liang and 

Liang (1976) and Kuo (1983) used the following types of 

classification: 

Trade Category Ratio of Exports Ratio of Imports 
to Domestic to Domestic 
Production Production 

Export competing > 10% < 10% 
Export import-competing > 10% > 10% 
Import competing < 10% > 10% 
Non-competing imports > 10% < 10% 

As Krueger (1983) rightly argues, however, such a scheme 

has several shortcomings. If the trade regime provides 

prohibitive protection to some industries, use of 

recorded figures completely omits an important component 

of import-competing activities -a serious problem if 

consideration is to be given to what might happen under a 

switch of trade policies. Secondly, since import 

substitution policies might have discouraged some 

industries from exploiting their comparative advantage, 

with such classification, industries of the above type 

may not surface very much. 

A fourth measure (which will be used in this study) due 

to Krueger (1982) is to calculate a specialization 

statistic defined as the ratio of trade balance (imports 

minus exports) to the total domestic use (total supply 

less exports). Thus, for each industry we have: 

Tit = (Cit -Xit)/(Cit) =(Mit -Eit )/Cit (6.1) 
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where Ci t= Xi t +Mi t -Ei t= apparent consumption of 

commodities produced by industry i. 

M= imports of industry i 

E= exports of industryi 

X= production of industry i 

Each industry or sector was classified as: 

Ti < Xo producer of exportable goods 

Xo s Ti < Xi producer of import-competing goods 

Xi -5 Ti < X2 producer of non-competing imports 

The X's are the cutoff points which separate the above 

industries. Krueger (1981,1983) suggests (for four- 

digit manufacturing industry) the following cutoff 

points: 

Ti <0 exportable industry 

0 <_ Ti< 0.5 import competing 

0.5 < Ti < 0.99 non-competing imports 

The values of the cutoff points are arbitrarily fixed and 

cannot be determined a priori. The degree of 

aggregation and knowledge of the industries in question 

can change the appropriate cutoff points. 

Effective rate of protection can also be used: classify 

those commodities with the lowest rate of protection as 

potential exporting industries. However, such a 

procedure is fraught with many imperfections. In the 

first place, there can be systematic discrimination 
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between domestic and foreign sales which need not be 

reflected in ERP. Secondly, effective rates of 

protection reflect excess of domestic value added over 

international value added; and besides costs they may 

also reflect elements of monopoly profits (See Bergsman, 

1974, Krueger, 1983). 

Krueger further believes that such a broad classificaiton 

is not adequate for evaluating the factor-proportions 

model of trade. As was pointed out in the preceding 

chapter, judgement of a country's factor endowment for 

trade purposes should be based on its manufacturing 

capital/labour ratio and not on its overall endowment. 

Further reclassification is therefore necessary. Krueger 

suggests the following: (1) Natural-resource-based 

industries, and (2) HOS (Heckscher-Ohlin-Samuelson) 

goods. Within the HOS classification there are some 

processing activities where the country's ability to 

process the goods economically hinged in large part on 

the domestic availability of the primary commodity. In 

such instances, a subcategory within the HOS 

classification called PCB (primary commodity based) HOS 

goods was formed. The rationale of reclassification 

activities in such categories is obvious. For NRB 

industries profitability basically depends upon the 

availability of some resources deriving rent, such as 

land or a mineral. For these activities the country's 

comparative advantage is primarily the result of the 
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presence of the natural resource whose exploitation is 

economic (see Krueger, 1981). Factor prices may not be a 

determining factor in the exploitation of the natural 

resource. By contrast, pure HOS activities are defined as 

those commodities whose production location is not 

determined by the location of the resource to which-rent 

accrues. For HOS sectors, profitability (and hence 

location) is primarily a function of the relative prices 

of labour and capital goods and services (Krueger, 1981, 

p. 15). 

6.3 Measurement of the Factor Content of Trade 

In the following sections, therefore, we set forth the 

methodology to be used in subsequent chapters to 

determine the relative factor intensities of exportables, 

import-competing and non-competing imports industries. 

Three basic factor-requirement measures will be used: 

1. direct factor requirements 

2. direct-plus-home-goods-indirect factor require- 

ment. (See next'section for the meaning of direct- plus- 

home-goods - indirect factor requirement). 

3. direct-plus-total-indirect factor requirement, 

Three typres of inputs (factors) will be used, namely, 

physical capital, labour and skilled labour (or human 

capital). 

6.3.1 Direct Plus Home-Goods-Indirect Labour Coefficient 

Any expansion of a tradable producing sector requires 
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inputs from home-goods industries, and these industries 

in turn require home goods and primary factors to produce 

their output. Hence any expansion in such a sector will 

generate indirectly value added, labour employment, 

capital and skill requirements in the home $oW 

industries which provide inputs. According to Krueger 

(1981), the direct-plus-indirect requirement of labour 

per unit of value added 

is perhaps more relevant for examining the effect of 
a change in trade stragegy: if trade policies were 
altered in a manner that increased value added in 
imports and exports by an equal amount, it seems 
clear that the expansion of exportable production 
would require not only factors of production 
directly, but home goods such as construction, 
electricity, finance and domestic transport. Home 
goods production itself requires factor inputs and 
purchased inputs, some of which are themselves home 
goods (Krueger, 1981, p. 22). 

In order to develop a measure of the indirect factor 

requirements we shall use the following notations due to 

Corbo and Meller (1977). 

EMPJ = direct labour requirement in sector j 

(tradables trading sector) dimension 

EMPj(D+I HG) = direct-plus-home-goods-indirect labour 

requirements in sector j, 

DVAj = domestic value added in sector j, 

DVAj(D+I HG) = direct-plus-home-goods-indirect value 

added in sector j, 

Xj = gross output in sector j, 

( 1,2,3... T) row vector of 

employment to output coefficients, 
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where Lj = EMPj/Xj 

v' _ (V1, V2, v3 ..... vT) row vector of 

direct value added to output 

coefficients, where vj = DVAj /X, ) . 
LVj = direct labour requirements per unit of 

direct domestic value added in sector 

j, where Lj= EMPj /DVAj 

R(D+I HG) = direct-plus-home-goods-indirect labour 

requirements per unit of direct-plus- 

home-goods-indirect value added 

(R(D+I HG) = EMPj (D+I HG) /DVAJ (D+I Hc) in 

sector j 

ej = column vector with one (1) in the jth 

row and zero otherwise, 

A = matrix of total input-output 

coefficients, 

Ad = domestic coefficient matrix, 

AH = Rectangular matrix of home-goods 

coefficients for the T input-output 

sectors, (ai jH = Xi 3H/Xj ), 

AHH = square matrix of direct intermediate 

input coefficients in the home-goods 

industries, (aijH = Xi jH/XjH ), 

L'H = row vector of direct employment to 

output coefficients in the home goods 

industry, L' H= (EMPH /XH ) 

V'H = row vector of direct value added to 

output coefficients in the home H goods 
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industries, V's=(DVAH/Xx) 

After defining the necessary elements we can derive some 

expressions to measure the direct-plus-indirect effects 

in the home goods. We proceed first to define the 

direct-plus-home-goods-indirect labour requirements, 

EMP. (D+IHG). The direct-plus-home-goods-indirect labour 

requirement (EMPj(D+IHG) is equal to the direct 

employment in industry LjXj = L' ej Xj) plus the employment 

generated in the home-goods industries by the production 

of the inputs for the output Xj (gross output in sector 

j), that is, L'HAHejXj, plus the employment generated in 

the home-goods industries by the production of the inputs 

for the output AHejXj, that is, L'HAHHAHejXj and so on. 

We can measure the sum of these direct plus home-goods- 

indirect effects as follows: 

EMPj(D+IHG) = L'ejXj + L'HAHeJXJ + L'HAHHAHejXJ + 

+ L'H(AHH)2eJXj + ... (6.2) 

EMPj(D+IHG) L'ejXj + L'x(I-AHH)-IAHejXj (6.3) 

By an argument analogous to the one in the previous 

section used to derive the direct-plus-home-goods- 

indirect labour requirements, the direct-plus-home-goods- 

indirect value added in each tradeable producing sector 

DVAj(D+IHG) is given by the following expression: 

DVAj(D+IHG) = v'ejXj + v'HAHejXj + v'HAHHAHejXj + 

+ V'H (AHH )2ejXj + ... 
(6.4) 
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DVAj(D+iHG) = v'ejXj + v'H(I-AHH)-lAHeJXJ (6.5) 

6.3.2 Value Added and Factor Requirement Multipliers 

The value added multiplier which measures the direct- 

plus-indirect value added in home-goods industries is 

defined as the ratio of direct-plus-indirect-home-goods 

value added per unit of output to direct value added per 

unit of output and is given as: 

VMj = VAj (D+I HG) /v' j 

= [v'ej+ v'H(I-AHH)-1AHe3]/v'ej (6.6) 

Similarly, the direct-plus-indirect-home-goods employment 

multiplier is defined as: 

EMj = EMPj (D+I HG) /L' i 

_ [L'ej+ L'H(I-AHH)-lAHej]/L'ej (6.7) 

Thus, the employment multiplier of direct-plus-indirect- 

home-goods requirement per unit of value added in sector 

j, is defined as the ratio of direct-plus-indirect value 

added per unit of direct-plus-indirect value added to 

direct labour per unit of value added and is given as: 

L' ei +L'H (I-AHH)-1 AH ei L' ei 
TMj = VMj /EMj _ ----- --- -/ ---- (6.8) 

9 v ej +v'H (I-AHH)-l AHej v' ej 

The expressions for the multipliers for capital and skill 

requirements are of the same form with capital and skill 
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requirements per unit of production vectors being 

substituted for L' and L'H in the above expressions, in 

each respective formula. 

Similar to the direct-plus-homegoods-indirect 

multipliers, the direct-plus-total-indirect multipliers 

can be derived: 

Let us define: 

EMPj(D+T) = direct-plus-total-indirect labour 

requirements in tradable sector j 

VA3(D+T) = Direct-plus-total-indirect value 

added in tradable sector J. 

Then the following multiplier can be derived: 

1. Direct-plus-total indirect value added multipliers: 

v' (I-A)-1 
--------- (6.9) 

v'ej 

2. Direct-plus-total-indirect employment multipliers: 

--------- (6.10) 
L' ej 

3. Direct-plus-total-indirect labour requirements per 

unit of direct-plus-total-indirect value added 

multipliers: 

L'(I-A)-l L'ej 
EMjT= ----------- / ----- (6 11) 

v' (I -A) -1 v' ej 
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The formulae for the skill and capital requirements 

multipliers are of the same form with capital and skill 

requirements per unit of production vectors substituted 

for labour ' in each respective formula. 

Having derived the formula for labour, capital and skill 

requirements per unit of domestic value added, we can now 

derive a formula for the factor requirements of the trade 

categories identified above. To arrive at the value added 

content of exports for the jth industry, the vector of 

direct value added to output is multiplied by the export 

value of that industry: 

VEj = (VAj /Xf)*(Ej) (6.12) 

Then the share or weight of each export industry is given 

by the following formula: 

WEj = VEj/kVEj (6.13) 

To get the total value added generated by an increase in 

domestic production we multiply the value added 

multiplier by the value added content of exports: 

VEj(D+IHG) = (VMj)*(VEj) (6.14) 

The weight for each export industry will be: 

WEj(D+IHG) = VEj(D+IHG) /. 
CSVEj(D+IHG) 

(6.15) 

Analogous to the case of exports, a weighting system for 

import-competing industries can be derived. The first 
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weighting scheme uses as weights the DVA (domestic value 

added) content of a basket of local production of the set 

of industries classified as import-competing HIC. 

(These are the industries classified by the T statistic. 

They are the subset of the total import competing). 

VMICj _ (DVAj/Xf )* MjIC (6.16) 

Then the share of each import competing industry in total 

domestic value added content of import competing 

production is arrived as: 

WMICj = (VWCf )/2(VMICi) (6.17) 

The second weighting system uses as weights the DVA 

content of a basket of competing imports (Mj) 

VMCj = [{(DVAj )/Xi )}*Mj ]/`S[{(DVAj )/Xj }*Mj 1 (6.18) 

6.3.3 Net Factor Content of Trade 

The net factor (capital, labour and skill contents) 

content of trade being denoted by (E-M)j, is the simple 

difference between the factor content of exports and the 

factor content of imports. To find the net factor content 

of trade we need to know the international-value-added 

content of a basket of exportables and a basket of 

import-competing goods. In measuring the IVA 

(international value added) content of exportables and 

import competing goods, we need to convert domestic value 

added (DVA) to IVA ones . 
This conversion is done using 
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the information on effective rates of protection. Thus, 

IVA per unit of production is given by: 

IVj= IVAj/Xj = (DVAj/Xj )*(1 + ERPj) (6.19) 

where ERP is the effective rate of protection. 

To arrive at the net factor content of trade, we 

substitute IVj/Xj for DVAj/Xj in the relevant equations 

(6.1) to (6.15). 

The HOS model predicts that the net labour content of 

trade for a country abundant with labour will be 

positive: that is, it is predicted that Taiwan will be a 

net exporter of labour and a net importer of both capital 

and skill. 

6.3.5 Factor Content of Non-Import Competing Industries 

In the preceding pages a methodology for measuring the 

factor contents of industries producing for the domestic 

and external market was set out, non-competing imports 

were not included. 

Although some local production of non-competing imports 

is possible, the bulk of these goods consist of different 

commodities from the domestically produced ones. 

Consequently, we may not learn much about their 

technology from observing the domestic technology they 

use. To arrive at the factor content of these groups of 

industries, therefore, we shall make use of the 
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methodology suggested by Krueger (1981) and elaborated by 

Nogues (1983). Since the bulk of these goods are 

imported from advanced countries, the factor proportions 

of the industries used to produce these goods in the 

developed countries will be used. This method estimates 

the factor proportions of these imports in the country of 

origin and scales them down in order to reflect the 

factor-intensity differential caused by the wage-rental 

differential (Nogues, 1983, p. 1032). 

Following Krueger (1981) and Nogues (1983) we define the 

labour requirement of non-competing imports per unit of 

their domestic value added in Taiwan by the following 

formula: 

(EMP/DVA)NCx =0 [{EMP/(DVA*k) }F *(IMPj / IMPF)] (6.20) 

where EMP is total employment; IMPj is the CIF value of 

non- competing imports (NCI) produced by industry j; k is 

the exchange rate used to convert foreign domestic value 

added (DVA) figures into domestic values and p is an 

adjustment factor that accounts for the differential in 

factor intensities caused by differences in the wage- 

rental ratio between countries producing these NCI (F = 

foreign) and Taiwan. The adjustment factor, ß, can be 

estimated according to: 

ß= [(DVAj/EMPj)T]/[{EMPj/(DVA*k)j}]F (6.21) 

For a country such as Taiwan, whose manufacturing factor 
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endowment (capital/labour) lies in the middle of the 

factor-endowment ranking, the factor intensity of non- 

competing imports depends upon the origin of the imports 

themselves. If the bulk comes from countries relatively 

better endowed with capital than Taiwan, we would expect 

non-competing import goods. to be more capital intensive 

than either competing imports or exports. The converse 

ought to be true if the bulk of non-competing import 

goods come from countries less endowed with capital than 

Taiwan. 
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CHAPTER 
--7 

TRADE AND EMPLOYMENT IN TAIWAN 

7.1 Introduction 

The rapid economic growth and structural transformation 

achieved by Taiwan is the respect in which Taiwan is the 

envy of most developing countries. As was pointed out 

briefly in the second Chapter of this dissertation, the 

equitable distribution of personal income and the near- 

full employment of the labour force are also some of the 

most spectacular achievements of the Taiwanese miracle. 

It has been forcefully argued by many students of the 

Taiwanese economy that the strategy of economic 

development followed by this country was one of the 

fundamental reasons for this rapid growth and structural 

transformation. The early shift from the import- 

substitution strategy (followed up to the early sixties) 

to export-led growth since then is particularly singled 

out as the major contributing factor to rapid economic 

progress in general and employment generation in 

particular. 

In Chapter 4 it was demonstrated that, from the early 

sixties to the early eighties, export expansion 

contributed more to output growth than the other 

components of final demand. In general, it has also 

been found that there is stronger and more positive 

association between exports and economic growth in Taiwan 

246 



than there is in the remaining members of the 'Gang of 

Four' (see Darrat, 1987, p. 279). Furthermore, the 

sources of employment expansion indicate that export- 

expansion contributed more to employment generation than 

domestic final demand expansion for most of the 1961-81 

period . These findings do not, however, indicate whether 

the principles of comparative advantage were followed or 

not. It is the purpose of this chapter to test the 

hypothesis that Taiwan's success in generating near-full 

employment of its labour force was largely due to its 

adherence to the principles of comparative advantage. 

The study will be carried out in three stages. In the 

first stage the contribution of exports to employment 

will be discussed for the period 1961-84. In the second 

stage the hypothesis set out in Chapter 1, namely that 

exportable industries generate more employment per unit 

of value added than import-competing industries, will be 

tested. In the third stage the Deardorff-Krueger versions 

of the Heckscher-Ohlin-Samuelson (HOS) model will be 

empirically tested. 

7.2 The Contribution of Exports to Employment 

As was pointed out in the introductory remarks of this 

chapter, one of the most interesting aspects of the 

effects of the strategy followed by Taiwan is the extent 

to which exports contribute to employment creation. 

Table 7.1 shows the relative contribution of final-demand 
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components to labour absorption in Taiwan. As the table 

clearly shows, the contribution of exports to labour 

utilization has increased substantially over the past two 

and a half decades. In 1961 employment created by export 

business accounted for less than 12 percent, but it 

increased by more than three-fold to 35.8 percent in 

1984. It can also be learned from this table that labour 

used by domestic final demand fell from 88 percent in 

1961 to 64.2 percent in 1984. The table reveals, 

however, that the importance of domestic final demand in 

labour absorption has declined in the last period while 

that of exports has increased. 

As the bugk of Taiwan's trade is with developed 

countries, it is not surprising to see that exports to 

developed countries absorb more labour in total than 

exports to developing countries. Table 7.1 indicates that 

the share of labour absorbed by exports to developed 

countries as a proportion of total employment increased 

from 7.1 percent in 1961 to 24.5 percent in 1976. 

Similarly, labour used by exports to less developed 

countries increased from 4.8 percent in 1961 to 9.5 

percent in 1976. As column 6 of Table 7.1 indicates, 

labour used by exports to developed countries as a 

percentage of labour used in exports to developing 

countries has more than doubled from 148 percent in 1961 

to 258 percent in 1976. 
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Table 7.1 . Laboura Utilization in Taiwan: 1961-1981. 
(percent) 

Labour Used by: 

Total Domestic 
Year final final Total E xports Exports 

demand demand exports to DCs to LDCs 

(1) (2) (3) (4) (5) (4)/(5) 

1961 100.0 88.1 11.9 7.1 4.8 1.48 

1966 100.0 79.6 20.4 12.2 8.2 1.49 

1971 100.0 74.2 25.8 17.6 8.2 2.15 

1976 100.0 66.0 34.0 24.5 9.5 2.58 

1981 100.0 67.8 32.2 NA NA NA 

1984 100.0 64.2 35.8 NA NA NA 

SOURCE 1. F or 1961-1976 - Kuo (1983), pp. 184-5 
2. For years 1981 and 1984 - au thor's e stimate 

Notes :ar efers to direct-plus-total- indirect 

In Chapter 2 we have indicated that manufactured output 

in general and manufactured exports in particular have 

played an important role in the transformation of the 

economy. Manufacturing employment has risen significantly 

over the last three decades. In Table 7.2 we present a 

more disaggregated view of Table 7.1. Labour used by 

three broad sectors of the Taiwanese economy is 

presented. As this table clearly indicates, employment 

opportunities created by the manufacturing industry have 

significantly risen over the past two decades. In 1961 

manufactured exports absorbed 3.6 percent of total 

employment by 1984, however, this share was increased to 
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Table 7.2. Allocation of Wage Employmenta in Taiwan: 
1961-1984. 

(Percent) 

Labour Used by: 

Year 
& 

Industry 

Total 
final 
demand 

Domes- 
final 
demand 

Total 
exports 

Exports 
to 
DCs 

Exports 
to 

LDCs 

1961 

1. A. -47.3 42.4 4.9 3.4 1.5 
2. M. 13.3 9.7 3.6 1.8 1.8 
3. S. 39.4 36.0 3.4 1.9 1.5 

1966 

1. A. 44.0 35.9 8.1 6.1 2.0 
2. M. 15.7 9.3 6.4 2.9 3.5 
3. S. 40.3 34.4 5.9 3.2 2.7 

1971 

1. A. 35.7 29.3 6.4 4.7 1.7 
2. M. 22.7 10.7 12.0 8.0 4.0 
3. S. 41.6 34.2 7.4 4.9 2.5 

1976 1 

1. A. 29.6 24.3 5.3 4.3 1.0 
2. M. 28.1 9.9 18.2 12.7 5.5 
3. S. 42.3 31.8 10.5 7.5 3.0 

1981 

1. A. 23.6 18.8 4.8 na na 
2. M. 36.8 16.4 20.4 na na 
3. S. 39.5 32.6 6.9 na na 

1984 

1. A. 16.0 12.7 3.3 na na 
2. M. 39.6 12.6 27.0 na na 
3. S. 44.5 39.0 5.5 na na 

SOURCE: Same as Table 7.1. 
notes: A= Agriculture, M= Manufacturing, S= Services 

a refers to direct-plus-total-indirect 
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27.0 percent. By contrast, employment generated by 

agricultural exports remained almost stagnant throughout 

this period. This trend was also true of the service 

sector. Labour used by manufactured exports to 

developed countries has increased substantially over this 

period. As is evidenced from Table 7.2 the manufacturing 

sector has played a significant role in generating 

employment opportunities for the Taiwanese labour force. 

The large rise in employment associated with the near- 

full employment of the labour force was largely due to 

export expansion in general and manufacturing exports in 

particular. 

7.3 Trade Strategy and Employment 

The analysis presented above does not tell us whether 

resources, in particular labour, have been used according 

to the factor endowment of the country. What it 

attempts to show is that exports were a decisive factor 

in employment growth and in eliminating mass 

unemployment. Indeed, the unemployment rate in Taiwan has 

declined from 6.2 per cent in 1961 to 1.4 percent in 

1981. 

The purpose of this section is to test the hypothesis set 

in Chapter 1, namely that export expansion generates more 

employment (per unit of value added) than import 

substitution. Tests for the hypothesis are based on four 

input-output tables, 1966,1971,1976 and 1981 which are 

251 



reclassified into 69 comparable sectors. 

In the first part of this section direct labour per unit 

of domestic value added will be estimated. Then, 

direct-plus-home-goods-indirect employment per unit of 

direct-plus-home-goods indirect value added and direct- 

plüs total-indirect labour requirement per unit of 

direct-plus-total indirect domestic value added will be 

calculated. All the estimates are at current prices. 

7.3.1 Direct Employment 

As was discussed in Chapter 6, for the purpose of testing 

our hypothesis set in the first chapter of this 

dissertation, we have classified industries according to 

the formulae discussed in that chapter. 

Ti = (Mi - Ei )/ (Xi + M, - Ei ) 

For the purpose of our study in this section, industries 

were categorized as follows: 

(a) as exportables if Ti < 0; 

(b) as import-competing industries if Ti fell 

between 0 and 0.50; and 

(c) as non-import-competing activities if Ti was 

greater than 0.50. 

The average direct employment generated per million NT$ 

of direct value added for the first set of industries is 

presented in Table 7.3. On a Leontief (1954) type of 

test, we should expect that Taiwan's exports would be 

252 



more labour-intensive than import-competing industries. 

As can be seen from Table 7.3 direct labour per unit of 

direct domestic value added in exports is greater than in 

import-competing industries for the period covering 1966- 

1981. Furthermore, as will be discussed in Chapter 8, 

Table 7.3. Direct Labour Requirements per Million of NT$ 
Direct Domestic Value Added 1966-1981 

Import 
Year Exportables Competing 

(1) (2) (3) (4) = (2)/(3) 

1966 50.69 25.62 1.98 
1971 19.56 14.28 1.37 
1976 9.04 8.31 1.09 
1981 4.01 3.69 1.09 

Source: Author's estimate 

the pattern of direct labour requirements per unit of 

direct domestic value added in both exportables and 

import competing industries is consistent with the 

hypothesis that as Taiwan accumulates more capital 

relative to labour, labour requirements in both sorts of 

industries will decline. That is, as the country 

approaches the stage of neoclassical full employment, 

capital accumulation and the associated labour migration 

to the manufacturing sector will start raising wages, 

thereby leading to capital deepening. 

Table 7.3 also presents the ratio of labour requirements 

in exports to that in import-competing industries. In 

terms of the employment implications of alternative trade 

strategies these ratios have very important implications. 
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As -can be seen from the table, the ratios are always 

greater than unity indicating that export industries 

generate more employment per unit of direct domestic 

value added than import-computing industries. This 

implies that there is potentially a positive effect of 

trade strategy on employment. In other words, these 

results indicate that Taiwan, a relatively labour- 

abundant country, is exporting the abundant factor 

embodied in its exports. These results also provide a 

strong indication that export industries are more labour- 

intensive and therefore provide more employment than do 

import-competing industries. 

7.3.2 Indirect Employment 

In this section we shall attempt to estimate labour 

requirements by taking into account the indirect 

employment and indirect value added generated in the non- 

tradeables (home goods) industries by the expansion of 

tradeable sectors. As Krueger (1983) argues, the 

effects of a shift in trade policy or strategy should be 

assessed by taking into account the indirect employment, 

capital, skill and value added generated as a result of 

this shift. This is so because the expansion of 

exportable production would require not only factors of 

production directly used in tradeables but also home-good 

intermediate inputs such as construction, electricity, 

financial services and transport and communication. This 

is particularly important to note in the light of the 
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experience of Korea in which service-related industries 

had the highest rate of employment expansion of any macro 

sector (Engelbrechet, 1987). 

In the computation of direct-plus-indirect labour 

requirements (home-goods-indirect effects in one case and 

total indirect effects in the other), we start by finding 

the direct and indirect domestic value-added content of a 

basket of radeables (exportables and import-competing 

goods). For these computations we use the value-added 

multipliers derived in---Chapter 6. The direct and 

indirect labour-requirements coefficients for each 

tradeable sector are derived through use of the 

multipliers by the formula as developed in Chapter 6. 

Multipliers are derived for home-goods-indirect and 

total-indirect effects for each tradeable sector. 

To derive the indirect employment requirements, the 

following sectors were assumed to be home goods: 

construction, electricity, gas, city water, 

transportation, communication, warehousing, wholesale and 

retail trade, finance and insurance, and other 

miscellaneous services: 

In Table 7.4 we present the direct-plus-home-goods- 

indirect labour requirements per NT$ one million of 

direct domestic value added on the one hand and direct- 

plus-home-goods-indirect labour requirements per NT$ one 

million of direct-plus-home-goods-indirect domestic value 
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added. As can be learned from this table (column 2 and 

3) , these individual employment effects conform with the 

direct employment coefficients. Exportables created 

more indirect employment than import-competing 

industries. As the table further reveals, the ratio of 

direct-plus-home-goods-indirect labour requirements per 

NT$ one million of direct value added and per NT$ one 

million of direct-plus-home-goods-indirect domestic value 

added in exportables is greater than the same labour 

requirements in import-competing industries. The ratio 

for all the years was greater than unity, indicating that 

exportable industries generated more indirect employment 

per unit of domestic value added than import-computing 

industries. 

In comparing the results of the direct employment 

requirements per NT$ one million of direct DVA with the 

direct-plus-home-goods-indirect labour requirements per 

NT$ one million of direct-plus-homegoods-indirect 

domestic value added, we observe that labour requirements 

in both tradeables did not charge very much. Labour 

requirements in exportables increased by 19,8,9 and 10 

percent and in import-competing-industries by 5,33,12 

and 10 percent for 1966,1971,1976 and 1981 

respectively. These modest increases in labour 

requirements may indicate that Taiwan's home-goods 

industries are not labour-intensive. 

In the previous section indirect labour requirements were 

256 



estimated for the home-goods industries. In the 

following we shall attempt to determine the direct-plus- 

Table 7.4. Direct-plus-homegoods-indirect and Direct- 
plus-total-indirect Labour Requirements in 
Exportables & Import-Competing Manufactured 

Products: 1966-1981 (at Current Prices)a. 

Direct-plus-home Direct-plus-total-indirect 
goods-indirect 

(1) (2) (3) (4) (5) 

I. EXPORTS 
(a) 1966 58.39 42.45 140.09 38.82 
(b) 1971 23.93 18.05 59.71 19.43 
(c) 1976 9.93 8.30 18.85 9.12 
(d) 1981 4.55 3.63 7.90 3.60 

II. IMPORTS 
(e) 1966 37.63 24.33 63.69 25.94 
(f) 1971 17.90 13.89 31.36 14.81 
(g) 1976 9.25 7.42 17.85 7.23 
(h) 1981 4.47 3.31 6.74 3.13 

III. EXPORTS TO IMPORTS 

(i) (a): (e) 1.55. 1.74 2.20 1.50 
(j) (b): (f) 1.34 1.30 1.90 1.31 
(k) (c): (g) 1.07 1.12 1.06 1.26 
(1) (d): (h) 1.07 1.10 1.17 1.15 

SOURCE: Author's estimate 

a Notes : 1. column (2) refers to direct-plus-homegoods- 
indirect number of people per NT$ one million 
of direct DVA; 

2. column (3) refers to direct-plus-homegoods- 
indirect number of people per NT$ one million 
of direct- plus-homegoods-indircet DVA; 

3. column (4) refers to direct-plus-total- 
indirect number of people per NT$ one million 
of direct DVA; 

4. column (5) refers to direct-plus-total- 
indirect number of people per NT$ one million 
of direct- plus-total-indircet DVA; 
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total indirect labour requirements by including both 

tradeables and non-tradeables (home goods). As in the 

previous section direct-plus-total-indirect labour 

requirements will be estimated per NT$ one million of 

direct-plus-total-indirect domestic value added and per 

NT$ one million of direct domestic value added. The 

estimates are presented in columns 4 and 5 of Table 7.4. 

They also conform that expotable industries generate more 

employment per unit of value added than impotables. 

Having studied the direct and the indirect labour 

requirements, we maintain our basic conclusion that 

despite the fact that Taiwanese exportables are becoming 

less labour-intensive, their labour requirements as 

measured by the different methods indicate that they have 

higher labour requirements than import-competing goods. 

Therefore, in terms of employment creation, the evidence 

from the above analyses shows that exportable industries 

are superior to import-competing industries. 

7.5 Factor Content of the Trade Cateoorie5 

7.5.1 Introduction 

The purpose of this section is to see whether Taiwan is 

trading in accordance with the static principles of 

comparative advantage. This analysis will have two 

interrelated objectives. The first is to test whether 

Taiwan, in trading with countries whose stages of 
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development differ from its own uses its scarce factors 

(capital and skill) and its abundant factor (unskilled 

labour) in line with the conventional view of the 

principles of comparative advantage. The second is to 

test in a more detailed manner whether different trade 

strategies imply different compositions of employment. 

This latter objective will be pursued by disaggregating 

the trade-data flows by destination (exports) and by 

origin (imports). Of course,. the two objectives are 

interrelated; for, if the HOS (Heckscher-Ohlin- 

Samuelson) model is correct, then the regime that departs 

from the pattern of international-trade specialization 

according to the principles of comparative advantage in 

endowment of unskilled labour as against other factors, 

will have negative effects on employment creation in a 

labour-abundant country such as Taiwan. 

The analysis-will-be carried out in two stages. In the 

first stage, the factor proportions of Taiwanese trade in 

manufacturers will be examined. The analysis is done 

for the manufacturing sector in order to avoid problems 

with the comparative advantage that may come from the 

availability of natural resources. The hypothesis that 

Taiwan's exports of manufacturers should be more labour- 

intensive but less capital- and skill-intensive than her 

manufactures which compete with imports will be tested 

for the period 1966-1981. In the second stage of the 

analysis, a bilateral test of the HOS model will be made 

by disaggregating the 1971 trade data into trade with 
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developed and'trade with developing countries. For this 

purpose we shall use four digit industry census data. Our 

plan in this section is as follows: we shall first 

present the analysis for the 41 three-digit manufacturing 

industries aggregated from the 1966,1971,1976 and 1981 

input-out tables. After that we shall present the results 

of the test of the multi-commodity and multi-country 

trade model discussed in Chapter 5. 

7.5.2 Factor Intensity of Taiwanese Trade in 
Manufactures 

In this section the hypothesis that Taiwan exports more 

labour-intensive products and imports more capital- and 

skill-intensive products will be tested for the 

industries classified as exportables and import-competing 

according to the T statistics we derive previously . As 

was discussed in Chapter 6, we hare five kinds of 

measurement for our three factors of production: 

(i) direct labour (capital, skill) per unit of 

direct DVA; 

(ii) direct-plus-home-goods-indirect labour 

(capital, skill) per unit of direct DVA; 

(iii) direct-plus-home-goods-indirect labour 

(capital, skill) per unit of direct-plus- 

home-goods-indirect DVA; 

(iv) direct-plus-total-indirect labour (capital, 

skill) requirements per unit of direct DVA ; and 

(v) direct-plus-total-indirect labour (capital, 
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skill) requirements per direct-plus-total- 

indirect DVA. 

Tables 7.5,7.6 and Table 7.7 set out the result of our 

investigation on the factor-endowment structure of 

Taiwanese trade in manufacture. As is evident from 

these tables, Taiwan, as the theory predicts, is 

Table 7.5. Direct Factor Requirements and Factor 
Proportions in Exportables and Import- 
Competing Manufactured Products, 1966-1981 
(in Current Prices). 

Physical Human 
LABOUR Capital Capital 
(L) (K) (H) (K)/(L) (H/L) 

I. EXPORTS 
(a) 1966 50.69 2,135,596 1,621,410 42,158 31,981 
(b) 1971 19,56 1,426,044 2,270,734 72,906 116,091 
(c) 1976 9.04 1,775,811 2,963,029 196,439 327,769 
(d) 1981 3.69 1,568,471 3,459,052 391,140 862,606 

II. IMPORTS 

(e) 1966 25.62 1.594,760 3,211,305 62,247 125,344 
(f) 1971 14.28 2,311,408 3,311,636 161,863 219,302 
(g) 1976 8.31 4,907,070 2,627,496 590,052 316,185 
(h) 1981 3.69 3,032,911 4,168,118 821,927 1,129,577 

III. EXPORTS & IMPORTS 

(i) (a): (e) 1.98 1.34 0.51 0.68 0.26 
(3) (b): (f) 1.37 0.62 0.73 0.45 0.53 
(k) (c): (g) 1.09 0.36 1.13 0.33 1.34 
(1) (d): (h) 1.09 0.52 0.83 0.48 0.76 

SOURCE: Author's estimate. 
Notes: factor inputs are per NT$ one million of direct 

DVA 

exporting labour-intensive and importing capital 

intensive products for the period under study. The ratio 

of labour requirements in exportables to those in import- 
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competing products has always been greater than unity. 

Similarly, the ratio- of capital requirements in 

Table 7.6. Direct-plus-homegoods-indirecrt Factor 
Requirements and Factor Proportions 
Per NT$ one million of direct-plus- 
homegoods-indirect DVA in Exportable and 
Import-Competing Manufactured Products, 
1966-1981 (in Current Prices) 

LKH K/L H/L 

(1) (2) (3) (4) (5) 

I. EXPORT 

(a) 1966 42.45 2,177,938 3,224,848 51,306 75,992 
(b) 1971 18.05 1,485,798 3,848,140 82,316 213,193 
(c) 1976 8.30 3,274,890 4,233,526 394,565 508,859 
(d) 1981 3.63 3,309,841 4,665,252 911,802 1,285,193 

II. IMPORT 

(e) 1966 24.33 1,930,243 
(f) 1971 13.89 2,392,838 
(g) 1976 7.42 6,990,958 
(h) 1981 3.31 5,561,892 

3,922,138 79,366 161,582 
4,239,654 172,270 305,231 
3,858,150 942,178 519,966 
5,166,096 1,680,330 1,560,754 

III. EXPORTS & IMPORTS 

i) (a): (e) 1.74 1.13 0.82 0.65 0.47 
j) (b): (f) 1.30 0.47 0.91 0.48 0.70 
k) (c): (g) 1.12 0.63 1.10 0.42 0.98 
1) (d): (h) 1.10 0.60 0.90 0.54 0.82 

SOURCE: Author's estimate. notes: 

exportables to those of import-competing products is less 

than unity (except for the 1966 period). In the case of 

the skill intensity of these sets of industries also 

Taiwan seems to export less skill-intensive products 

except for the 1976 period, where, Taiwan seems to export 

rather than import skill-intensive manufactured products. 
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Moreover, as these tables show, the evolving comparative 

advantage in Taiwan seems to be tilted more towards 

skill-intensive manufactured products than towards 

capital-intensive products (for more detailed examination 

see Chapter 7). 

Table 7.7. Direct-plus-total-indirect Factor Requirements 
and Factor Proportions per NT$ one million 
of direct-plus-total-indirecct DVA in 
Exportables and Import-Competing Manufactured 
Products, 1966- 1981 (in Current Prices) 

LKH K/L H/L 

(1) (2) (3) (4) (5) 

I. EXPORTS 
(a) 1966 38.82 1,585,967 2,534,834 40,854 65,297 
(b) 1971 19.43 1,840,546 3,600,385 94,727 185,300 
(c) 1976 7.95 3,616,624 3,958,871 454,021 497,971 
(d) 1981 3.45 3,938,861 4,412,018 1,141,699 1,278,846 

II. IMPORTS 

(e) 1966 25.94 1,893,353 3,926,672 72,990 151,375 
(f) 1971 14.81 2,400,575 4,117,671 162,089 278,033 
(g) 1976 7.23 5,895,173 3,738,220 815,377 517,043 
(h) 1981 3.13 5,761,308 4,808,637 1,840,673 1,536,306 

III . EXPORTS & IMPORTS 

i) (a): (e) 1.50 0.84 0.65 0.56 0.43 
j) (b): (f) 1.31 0.77 0.87 0.60 0.67 
k) (c): (g) 1.10 0.61 1.06 0.56 0.96 
1) (d): (h) 1.10 0.68 0.92 0.62 0.84 

SOURCE: Author's estimate 
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7.6 Trade Regime and Commodity Composition of Trade 

in a Multi-Commodity and Multi-Country Case: 

Testing the Krueger and Deardorff Models. 

In testing the HOS theory for a multi-product and multi- 

country case, we disaggregate the 1971 trade data of 

Taiwan into trade with developed and trade with 

developing countries. Then, considering that Taiwan's 

capital/labour and skill/labour ratios of manufacturing 

are somewhere between the ones for developed and 

developing countries, we proceed to test the following 

hypotheses at the four-digit level of industrial 

disaggregation: 

(i) Capital and skill requirements per unit of 

labour in exports are smaller than those 

factor requirements in import-competing pro- 

ducts ; 

(ii) Capital and skill requirements per unit of 

labour in exports to developed countries are 

smaller than those factor requirements in ex- 

ports-to developing countries; 

(iii) Capital and skill requirements per unit of 

labour in exports to developed countries are 

smaller than those factor requirements in im- 

port-substitute industries whose products are 

competing with goods from developed countries. 

(iv) Capital and skill requirements per unit of 

labour in exports to developing countries are 
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greater than the capital and skill 

requirements per unit of labour in import- 

substitute industries whose products are 

competing with imports from developing 

countries. 

These four propositions shall be tested for direct factor 

requirements, direct-plus-homegoods-indirect factor 

requiremements and direct-plus-total-indirect 

requirements. In addition to the above, we shall also 

attempt ýto test the relationship between factor 

proportions of non-import competing industries against 

the factor requirements of export industries and import- 

competing industries. However, the analysis of the latter 

case will be confined to direct factor content 

requirements only. As was explained in Chapter 5, for a 

country in the middle of the factor endowment ranking, 

non-import-competing products should be more labour- 

intensive if they originate from a labour-abundant 

country than if they originate from countries relatively 

less endowed with labour with labour. In the case of 

Taiwan, since the bulk of its non-import-competing 

imports come from more advanced countries, we should 

expect the capita/labour ratio of these industries to be 

higher than either that of exportables or than that of 

import-competing industries. 
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7.6.1 Factor Intensity in Trade : Direct Requirements 

In this section the hypotheses enunciated above are 

tested with the use of. direct factor requirements. 

Three inputs are used in this study. Labour is measured 

by the number of people engaged, capital by the book 

value of fixed assets, and skill by the number of 

managerial, technical and skilled labour employed. Direct 

factor requirements are computed for a unit of domestic 

value added (DVA) for the sets of industries classified 

as exportables, import-competing and non-import 

competing. The study uses the four-digit manufacturing 

census data for 1971, the 1971 input-output table and the 

1971 trade data of Taiwan. 

7.6.1.1 Factor Intensity of Exporting Industries 

As was indicated previously, in a bilateral test of the 

HOS theory of international trade, we would expect 

Taiwan's exports to developed countries to be more (less) 

labour (capital- and skill-) intensive than exports to 

developing countries. In Table 7.8 we present the 

direct factor requirements for a million of NT$ domestic 

value added in export and import-competing industries 

(for 1971). As can be observed from the table, direct 

labour requirements per million of NT$ of domestic value 

added are higher for exports to developed countries than 

for exports to developing countries. The labour 

requirements per unit of DVA for exports to developed 
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countries are about 27 percent higher than labour per 

unit of DVA in exports to less developed countries. 

Direct capital and direct skill requirements per million 

of NT$ DVA are lower for exports to developed countries 

than those for exports to developing countries. 

However, the differences for these two requirements 

between the two destinations are not so big as that for 

labour requirements. 

Table 7.8 reveals that capital and skill requirements per 

million of NT$ DVA in exports to developed countries were 

about 88 and 96 percent respectively of the capital and 

Table 7.8. *Direct Factor Requirements and Factor 
Proportions per NT$ one million of direct 
DVA in Exportables and Import-Competing 
Manufactured Products by destination and 
Origin of Trade Flows, 1971. 

LABOUR CAPITAL SKILL 
(L) (K) (S) (K)/(L) (S/L) 

I. EXPORTS 

(a) DC 29.54 2,804,044 9.84 94,924 0.33 
(b) LDC 23.32 3,168,486 10.24 135,870 0.44 
(c) W 27.68 2,913,092 9.96 105,242 0.36 

(d)(a): (b) 1.27 0.88 0.96 0.70 0.75 

II. IMPORTS 

(e) DC 27.70 3,121,295 15.56 112,683 0.56 
(f) W 24.44 3,022,871 13.65 123,685 0.56 

III. EXPORTS & IMPORTS 
(a): (e) 1.07 0.90 0.63 0.84 0.59 
(c): (f) 1.13 0.96 0.73 0.85 0.64 

SOURCE: Author's estimate 
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skill requirements in exports to developing countries. 

Thus, regarding the direct factor requirements of exports 

to various destinations, the above findings provide 

strong support for the HOS theory of international trade 

in the Taiwanese case. 

7.6.1.2 Factor Intensity of Import-Competing Industries 

In testing the factor proportions concerning import- 

competing industries, we have first to classify these 

industries as competing with either developed or 

developing countries. Analogously to the case of exports, 

the origin of import-competing products was classified by 

the following market share: 

hi = Mi developed/ Mi total 

where Mi is imports. 

Industries were classified with cut-off values of 0.25 

and 0.75. 

(i) industry i is competing with developed countries 
if hi Z 0.75 

(ii) industry is competing with less developed 

countries if hi 5 0.25; and 

(iii) industry i is non-classified if 0.25 < hi < 0.75. 

According to the above criterion, none of the import- 

competing manufacturing industries in Taiwan werre 

classified as competing with less developed countries. 

Consequently, it was not possible to test the hypothesis 
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concerning the factor proportions of import-competing 

industries whose products are competing with imports from 

developing countries. The bilateral test of the HOS 

theory will be carried out only between total import- 

competing industries and those import-competing 

industries whose products are competing with goods from 

developed countries. 

Table 7.8 reveals that in 1971 labour per unit of value 

added in exports to developed countries is higher (by 

about 7 percent) than in import-competing industries 

whose products are competing with goods from the same 

group of counttries. Capital per unit of value added in 

import-substitutes competing with goods from developed 

countries was 10 percent higher than in exports to the 

same group of countries. Skill per unit of value added in 

import-substitute goods competing with imports from 

developed countries was 58 percent higher than skill per 

unit of value added in exports to the same group of 

countries. 

Thus, as predicted by the HOS theory, Taiwan's exports to 

developed countries had in 1971 lower capital/labour and 

skill/labour ratios than its imports from developed 

countries. The capital/labour and skill/labour ratios in 

exports to developed countries were about 84 and 59 

percent of the capital/labour and skill/labour ratios of 

import-competing industries whose products were competing 

with goods from developed countries. These findings 
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seem to indicate that Taiwan, in line with its 

comparative advantage, is exporting relatively less 

skill-intensive products to, and importing relatively 

more skill-intensive products from developed countries. 

7.6.2 Factor Intensity of Non-Competing Imports 

The purpose of this section is to estimate labour per 

unit of DVA that could be employed if imports without 

domestic competition had to be produced domestically with 

the same techniques as are actually used for them. By 

definition labour requirements for non-competing imports 

cannot be estimated from Taiwan's observed data, and must 

be inferred from some countries that trade heavily with 

Taiwan. Since the United States is Taiwan's main 

trading partner, we used estimates of labour requirements 

based on the United States Survey of Manufactures. The 

method used is discussed in Chapter 6. 

Labour per one million NT$ direct DVA in non-competing 

imports is estimated at 17 persons for 1971. Thus total 

exports are about 1.63 times more labour intensive than 

non-competing imports, while import-competing goods are 

1.44 times more labour intensive than non-competing 

imports. 
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7.7 Factor Intensity in Trade: Direct-Plus-Indirect 

Factor Requirements 

7.7.1 Introduction 
4 

In the previous sections we tested some propositions 

concerning the HOS theory using only direct factor 

requirements. However, as was pointed out in the 

previous chapter, any expansion of the tradeable 

producing sector will require inputs from other sectors 

and from home goods (non-tradeables) industries. 

Therefore, any expansion in a tradeable sector will 

generate indirectly value added, labour, capital and 

skill requirements in home goods industries which provide 

inputs to the tradeable sectors. If the composition and 

quantity of home goods used by the tradeable sectors 

(exportables and import-competing industries) differ 

between the two types of industries and if the factor 

requirements differ among home-goods industries, then, 

even if the HOS theory is supported by evidence from the 

direct factor requirements, it can still be rejected when 

direct-plus-home-goods-indirect factor requirements are 

taken into consideration (see Krueger, 1983). 

The direct factor requirements presented in the previous 

sections were based on 106 four-digit manufacturing- 

census data. However, the 1971 input-output table for 

Taiwan includes only 47 manufacturing sectors. Therefore, 

in implementing the value-added and factor-input 
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multipliers, we face the problem of working at the four- 

digit ISIC level while the 1971 input-output table has a 

degree of disaggregation that is approximately equal to 

that of a three-digit ISIC classification. We have thus 

two options. The first is to aggregate the four-digit 

data to the level of aggregation in the 1971 input-output 

table. The second is to compute value-added and factor- 

input multipliers at the 1971 1-0 level of aggregation 

and then to use the same multipliers for all four-digit 

industries belonging to the corresponding three-digit 

manufacturing industries in the input-output table. 

Applying either of these methods has certain 

disadvantages. If we apply the first procedure, we lose 

through aggregation the information on direct factor 

requirements. If we follow the second procedure, we are 

assuming that the indirect cost structure for each of the 

four-digit industries is the same asýthat of the three- 

digit industries within which they are included. This 

means that the technical coefficients of the 47 

manufacturing industries in the input-output table are to 

be assigned to the 106 manufacturing sectors derived from 

the 1971 census of industrial and commercial data. In 

this study we have followed the second procedure. Thus, 

the indirect effects estimated are less reliable in this 

respect than the direct factor requirements estimated in 

the previous sections. 
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7.7.2 Factor Intensity in Trade: Direct-Plus-Home- 
Goods-Indirect Effects 

In estimating the direct-plus-indirect factor 

requirements (home-goods-indirect effects in one case and 

total-indirect effects in the other), we start by finding 

the direct and indirect domestic value added content of 

a basket of tradeables (exportables and import-competing 

goods). For this purpose, we use the value-added 

multipliers derived in Chapter 6. Then direct- and 

indirect-factor-requirement coefficients for each 

tradeable producing sector are derived by means of the 

multipliers derived by the formula developed in Chapter 

6. Multipliers are derived for home-goods-indirect and 

total-indirect effects for each tradeable sector and for 

each factor (labour, capital and skill).. Then, we find 

the direct and indirect factor requirements for each 

category of tradeables and with destination breakdown for 

exports and import-competing goods. 

In Table 7.9 we present the direct-plus-home-goods- 

indirect factor requirements and factor proportions per 

NT$ one million of direct-plus-homegoods-indirect DVA in 

exportables by destination and imports by origin. Again, 

as with the case of the direct factor requirements, we 

find that capital/labour ratio of exports to developed 

countries is lower than the capital/labour ratio of 

exports to developing countries. This is also true for 

the skill/labour ratio. Moreover, we also observe that 
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these ratios for exports are lower than for import- 

competing goods. As Table 7.9 indicates, direct-plus- 

home-goods-indirect indirect labour requirements per unit 

of direct-plus-home-goods-indirect domestic value added 

in exports to developed countries are higher by about 20 

percent than the same factor requirements in exports to 

developing countries. Furthermore, direct-plus-homegoods- 

indirect labour requirements per unit of direct-plus- 

home-goods-indirect domestic value added in exports to 

Table 7.9. Direct-plus-homegoods-indirect Factor 
Requirements per NT$ one million of 
direct-plus-homegoods-indirect DVA in 
Exportables and Import-Competing 
Manufacturing Products by Destination 
and Origin of Trade Flows, 1971 

LABOUR CAPITAL SKILL 
(L) (K) (S) (K)/(L) (S)/(L) 

(1) (2) (3) (4) (5) 

I. EXPORTS 

(a) DCs 25.26 
(b) LDCs 21.12 
(c) World 24.08 

(d) (a): (b) 1.20 

II. IMPORTS 

2,503,329 
2,902,065 
2,615,930 

0.86 

10.01 99,102 
10.12 137,408 
10.04 108,635 

0.99 0.73 

14.11 119,608 
12.73 129,309 

0.40 
0.48 
0.42 

(e) DCs 24.07 2,878,569 
(f) World 21.82 2,821,514 

III. EXPORTS & IMPORTS 

0.83 

0.59 
0.58 

(g) (a): (e) 1.05 0.87 0.71 0.83 0.68 
(h) (c): (f) 1.10 0.93 0.79 0.84 0.83 

SOURCE: Author's estimate. 
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developed countries are about 1.05 times higher than the 

same factor requirements in import-competing industries 

whose products are competing with imports from developed 

countries. Table 7.9 also reveals that direct-plus-home- 

goods-indirect capital requirements per unit of direct- 

plus-home-goods-indirect domestic value added in exports 

to developed countries is lower than the same factor 

requirements in exports to developing countries. This is 

also true for the skill requirements. 

As is evident from Table 7.9, direct-plus-home-goods- 

indirect capital (skill) requirement per unit of direct- 

plus-home-goods-indirect domestic value added in 

exportables is smaller than the same factor requirements 

in import-competing industries whose products are 

competing with imports from developed countries. 

In Table 7.10 we present the direct-plus-home-goods- 

indirect factor requirements and factor proportions per 

unit direct domestic value added. As is evident from 

this table, there is again strong support for the 

hypotheses set in the introductory part of this chapter. 

Direct-plus-home-goods-indirect labour requirements in 

total exports are greater than the same factor 

requirements in import-competing products. Similarly, 

direct-plus-home-goods-indirect labour requirements per 

NT$ one million of direct domestic value added in exports 

to developed countries are greater than the same factor 

requirements in import-competing industries whose 
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products are competing with imports from developed 

countries. Furthermore, direct-plus-home-goods-indirect 

labour requirements per NT$ one million of direct value 

added in exports to developed countries are more than 

1.13 times as high than the same factor requirements in 

exports to developing countries. 

Table 7.10. Direct-plus-homegoods-indirect Factor 
Requirements per NT$ one million of 
direct DVA in Exportables"and Import- 
Competing Manufacturing Products by 
Destination and Origin of Trade Flows, 
1971 

LABOUR CAPITAL SKILL 
(L) (K) (S) (K)/(L) (S)/(L) 

I. EXPORTS 

(a) DCs 36.10 
(b) LDCs 28.30 
(c) World 33.88 

(d) (a): (b) 1.28 

II. IMPORTS 

(e) DCs 
(f) World 

III. EXPORTS 

32.07 
29.01 

3,498,361 
3,739,509 
3,566,893 

0.94 

3,910,630 
3,751,385 

13.17 
13.97 
13.75 

0.94 

18.77 
16.87 

96,908 0.36 
132,138 0.49 
105,280 0.41 

0.73 0.73 

121,940 0.59 
129,314 0.58 

& IMPORTS 

(g) (a): (e) 1.13 0.89 0.70 0.79 0.61 
(h) (c): (f) 1.17 0.95 0.82 0.81 0.71 

SOURCE: Author's estimate. 

Concerning capital and skill requirements we also observe 

that both direct-plus-home-goods-indirect capital and 

direct-plus-home-goods-indirect skill requirements per 

NT$ one million of direct domestic value added in exports 
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are lower than the same factor requirements in import- 

competing products. As is evident from Table 7.10, 

direct-plus-home-goods-indirect capital and direct-plus- 

home-goods-indirect skill requirements per NT$ one 

million of domestic value added in exports to developed 

countries are lower than the direct-plus-home-goods- 

indirect capital and the direct-plus-home-goods-indirect 

skill requirements in exports to developing countries. 

Moreover, both direct-plus-home-goods-indirect capital 

and direct-plus-home-goods-indirect skill requirements in 

exports to developed countries are lower than the same 

factor requirements in import-competing industies whose 

products are competing with imports from developed 

countries. 

7.7.3 Factor Intensity in Trade: Direct-Plus-Total- 
Indirect Factor Requirements 

In the preceding pages the indirect effects of the 

expansion of non-tradeable sectors on employment, 

capital, skill and value added were considered. In the 

following pages, however, the indirect effects of the 

expansion of tradeables and non-tradeables on labour, 

capital, skill and value added will be discussed. Direct- 

plus-total-indirect labour, capital, skill and value- 

added multipliers for all sectors in the 1971 input- 

output tables and the 1971 census of manufacturers are 

considered. As in the previous section direct-plus- 
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total-indirect labour, capital and skill per NT$ one 

million of direct-plus-total-domestic value added and 

direct-plus-total-indirect labour, capital and skill per 

NT$ one million of direct value added are estimated. 

Table 7.11 presents the direct-plus-total-indirect factor 

requirements and factor proportions per NT$ one million 

of direct-plus-total indirect domestic value added in 

exportables and import-competing products. As can be 

Table 7.11. Direct-plus-total-indirect Factor 
Requirements and Factor Proportions 
per NT$ one million of direct-plus- 
total-indirect DVA in Exportables 
and Import-Competing Manufacturing 
Products by Destination and Origin 
of Trade Flows for 1971 

LABOUR CAPITAL SKILL 
(L) (K) (S) (K)/(L) (S)/(L) 

I. EXPORTS 

(a) DCs 25.78 2,327,170 8.49 90,763 0.33 
(b) LDCs 25.64 2,562,482 8.65 99,941 0.34 
(c) World 24.71 2,393,857 8.53 96,878 0.34 

(d) (a): (b) 1.01 0.91 0.98 0.91 0.97 

II. IMPORTS 

(e) DCs 22.05 2,927,350 11.67 132,760 0.53 
(f) World 20.04 2,868,106 10.88 143,219 0.54 

III. EXPORTS & IMPORTS 

(g) (a): (e) 1.17 0.79 0.73 0.68 0.62 
(h) (c): (f) 1.23 0.83 0.78 0.68 0.63 

SOURCE: Author's estimate. 
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seen from the table, direct-plus-total indirect labour 

requirements per NT$ one million of direct-plus-total 

indirect domestic value added in total exportables and in 

exportables to developed countries are higher than in (i) 

total import competing products, (ii) in exports to 

developing countries and (iii) in import competing 

products whose products are competing with imports from 

developed countries. Similarly, direct-plus-total- 

indirect capital and skill per NT$ one million of direct- 

plus-total-indirect domestic value added in total 

exportables and in exports to developed countries are 

lower than the same factor requirements (a) in total 

import-competing products, (b) in import-competing 

industries whose products compete with imports from 

developed countries, and (c) in exports to developing 

countries. 

When direct-plus-total-indirect factor requirements per 

NT$ one million of direct domestic value added are 

considered we also observe a similar pattern, but with of 

course a substantial increase in all the factor 

requirements (see Table 7.12). 
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Table 7.12. Direct-plus-total-indirect Factor 
Requirements and Factor Proportions 
per NT$ one million of direct DVA in 
Exportables and Import Competing 
Manufacturing Products by Destination 
and Origin of Trade Flows, 1971 

LABOUR CAPITAL SKILL 
(L) (K) (S) (K)/(L) (S)/(L) 

I. EXPORTS 

(a) DCs 112.75 9,446,564 33.90 83,783 0.30 
(b) LDCs 111.11 9,642,158 32.66 86,780 0.29 
(c) World 112.30 9,504,194 33.55 84,632 0.30 

(d) (a): (b) 1.01 0.98 1.04 0.97 0.97 

II. IMPORTS 

(e) DCs 82.51 11,046,406 42.04 113,880 0.51 
(f) World 75.95 10,390,618 38.58 136,801 0.51 

III. EXPORTS & IMPORTS 

(g) (a): (e) 1.37 0.86 0.81 0.63 0.59 
(h) (e): (f) 1.48 0.91 0.87 0.62 0.59 

SOURCE: Author's estimate. 

7.8 Net Factor Content of Taiwanese Trade 

The HOS model predicts that a labour-abundant country 

should be a net exporter of labour and a net importer of 

capital and skill. A method that can be used to test this 

hypothesis is the net factor content of trade which is 

defined as the net increase (decrease) in employment 

resulting from an increase in exports of one million unit 

of international value added (IVA) and an increase in 

imports of one million units of IVA, which between them 

would leave the trade balance unchanged (see Nabli, 
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1978). 

To find the net factor content of trade, 

the international-value-added content 

exportables and import-competing goods. 

value added is arrived at by deflating 

added (DVA) by one plus the effective r, 

(ERP): 

IVA = DVA/(1 + ERP) 

we need to know 

of a basket of 

International 

domestic value 

ate of protection 

Of course at free and balanced trade, the industry- 

specific coefficients are identical whether domestic or 

international value added are used, and the relationship 

between labour per unit of domestic value added and 

labour per unit of IVA is one to one. However, when 

tariffs and other protective devices lead to 

differentials in the domestic/foreign price ratios for 

different commodities or industries, the one-to-one 

correspondence between IVA and DVA breaks down (see 

Krueger, '1983). If ERPs for all exportables were zero, 

factor requirements per unit of DVA and IVA would be 

identical for exporting industires. However, if the 

regime is biased in favour of import-competing industries 

or commodities so that ERPs for import-competing goods 

are positive, factor requirements per unit of DVA will be 

greater than factor requirements per unit of IVA. As 

Krueger (1983) rightly argues, this can lead into trade 

reversals especially when there is a negative effective 

rate of protection for exportables (so that factor 
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requirements per IVA are less than factor requirements 

per unit of DVA) and positive ERP for import-computing 

industries (so that factor requirements per unit of DVA 

are more than factor requirements per unit of IVA). 

Effective rates of protection are available for 1969 and 

cover 61 tradeable sectors of which 47 are manufacturers. 

For our purpose we used the 1969 ERP estimate for 1971 

under the following assumptions. First, we assumed that 

the ERP for 1969 could equally be applied for 1971, that 

is if actual estimates of ERP were made for 1971, we 

assumed that the difference between them and the actual 

1969 estimate mode would not be big. Secondly, we have 

allocated effective rates of protection from each three- 

digit sector of 1969 to the corresponding four-digit 

sectors of 1971. 

The estimates of direct factor requirements per NT$ one 

million of direct international value added for 

exportables and import-competing goods are presented in 

Table 7.13 . As is evident from the table total 

exportables are slightly less labour-intensive than total 

import-competing products contrary to the implications of 

results based on DVA. However, as expected, exports to 

developing countries are less labour-intensive than 

import-competing industries whose products are competing 

with imports from developed countries. Also, exports to 

developed countries are more labour intensive than 

exports to developing countries. Regarding the capital 
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I 

and skill content of total exportables, we observe that 

they are less capital- and less skill-intensive than 

total import-competing products. Furthermore, exports 

to -developed countries are less capital and less skill 

intensive than import-competing industries whose products 

are competing with imports from developed countries. 

Table 7.13. Direct Factor Requirements and Factor 
Proportions per NT$ one million of 
International value added in Exportables 
and Import-Competing Manufacturing 
Products at International Prices by 
Destination and Origin, 1971 

LABOUR CAPITAL SKILL 
(L) (K) (S) (K)/(L) (S)/(L) 

I. EXPORTS 

(a) DCs 37.56 3,564,707 
(b) LDCs 29.12 3,956,754 
(c) World 35.00 3,683,486 

(d) (a): (b) 1.29 0.90 

II. IMPORTS 

(e) DCs 38.40 4,323,356 
(f) World 36.42 4,502,598 

III. EXPORTS & IMPORTS 

12.51 94,907 0.33 
12.78 135,876 0.44 
12.59 105,242 0.36 

0.98 0.70 0.75 

21.56 112,587 0.56 
20.35 123,630 0.56 

(g) (a): (e) 0.98 0.82 0.58 0.84 0.59 
(h) (c): (f) 0.96 0.82 0.62 0.85 0.79 

SOURCE: Author's estimate. 

When direct-plus-indirect factor content (Table 7.14) is 

considered, however, a slightly different pattern 

emerges. Direct-plus-home-goods-indirect labour 

requirements per NT$ one million of direct-plus-home- 
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goods-indirect international value added in exports to 

developed countries are slightly more labour-intensive 

than import-competing industries whose products are 

competing with imports from developed countries (see 

column 4 of Table 7.14) . This also seems to be true for 

total exports and total import-competing products. As in 

Table 7.14a. Direct-plus-homegoods-indirect and direct- 
plus-total-indirect Factor requirements 
and Factor Proportions in Exportables and 
Import-Competing Manufactured Products at 
International Prices by Destination and 
Origin of Trade Flow, 1971 

Labour Capital Skill Labour Capital Skill 
(1) (2) (3) (4) (5) (6) 

I. EXPORTS 

(a) DCs 29.68 2,914,135 11.64 13.63 1,737,515 10.15 
(b) LDCs 24.56 3,339,661 11.59 12.58 1,981,356 9.31 
(c) World 28.22 3,035,841 11.63 13.33 1,807,095 9.91 

(d) (a): (b) 1.21 0.87 - 1.00 1.08 0.88 1.09 

II. IMPORTS 

(e) DCs 29.38 3,388,650 17.29 13.44 1,939,915 9.91 
(f) World 28.29 3,563,446 16.56 13.16 1,967,526 9.68 

III. EXPORTS & IMPORTS 

(g) (a): (e) 1.01 0.86 0.67 1.01 0.90 1.02 
(h) (c): (f) 1.00 0.85 0.70 1.01 0.92 1.02 

SOURCE: Author's estimate 

aNotes : column (1)-(3) are direct-plus-homegoods per NT$ 
one million of direct international value added. 
column (4)-(6) are direct-plus-homegoods-indirect 
per NT$ one million of direct-plus-homegoods- 
indirect international value added. 
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the case with the direct factor requirements, direct- 

plus-home-goods-indirect capital and direct-plus-home- 

goods-indirect skill per NT$ one million of direct 

international value added and per NT$ one million of 

direct-plus-home-goods-indirect international value added 

in total exportables to developed countries are smaller 

than the same factor requirements in total import- 

competing products and import-competing industries whose 

products compete with imports from developed countries. 

In Table 7.15 we present the direct-plus-total indirect 

factor requirements and factor proportions of exportables 

and import-competing products at international prices. As 

is evident from column 2 of this table, direct-plus- 

total-indirect labour per NT$ one million of direct-plus- 

total-indirect international value-added in exports to 

developed countries is slightly lower than in exports to 

developing countries contrary to expectations. Concerning 

capital and skill requirements, however, exports to 

developing countries, as the theory predicts, are higher 

than the same factor requirements in exports to developed 

countries. Furthermore, when the direct-plus-total- 

indirect labour, capital and skill requirements per NT$ 

one million of direct international value added in 

exports to developed countries are compared with the same 

factor requirements in import-competing industries whose 

products are competing with imports from developed 

countries, we observe that exports are more labour 
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intensive less capital and less skill intensive. 

In Table 7.15 we also present direct-plus-total indirect 

factor requirements per NT$ one million direct 

international value added from this table we observe that 

exports to developed countries are more (less) labour 

(capital, skill) intensive than import-competing 

industries whose products are competing with imports from 

developed countries. However, direct-plus-total 

Table 7.15 Direct-plus-total-indirect Factor Requirements 
and Factor Proportions in Exportables and 
Competing Products by Destination and Origin 
of Trade Flow at International 
Prices, 1971 

Labour Capital Skill Labour Capital Skill 
(1) (2) (3) (4) (5) (6) 

I. EXPORTS 

(a) DCs 27.83 2,486,991 
(b) LDCs 28.44 2,768,119 
(c) World 28.01 2,567,608 

(d) (a): (b) 0.98 0.90 

II. IMPORTS 

9.03 135.60 11,634,503 42.01 
9.16 134.49 11,774,289 40.01 
9.06 134.31 11,676,620 42.06 

0.99 1.00 0.99 1.05 

(e) DCs 25.71 3,204,554 13.67 112.08 16,164,092 60.52 
(f) World 24.41 3,190,357 13.00 107.13 15,901,302 57.81 

III. EXPORTS & IMPORTS 

(g) (a): (e) 1.08 0.78 0.66 
(h) (c): (f) 1.15 0.80 0.70 

SOURCE: Author's estimate 
Notes column (1)-(3) are 

indirect factor inputs 
direct international va 

1.21 0.72 0.69 
1.25 0.73 0.73 

direct-plus-homegoods- 
per NT$ one million of 

lue added. 

column (4)-(6) are direct-plus-homegoods- 
indirect per NT$ one million of direct-plus- 

homegoods-indirect international value added. 
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indirect skill requirementss in exports to 

developed countries are smaller than in exports to 

developed countries. In terms of labour and capital, 

however, we observe that exports to developed countries 

are more labour and less capital intensive than the same 

factor requirments in exports to developing countries. 

7.9. The Effect of Commodity Market Distortions on 
Employment 

7.9.1 Introduction 

In Chapter 5 we put the hypothesis that the height of 

the effective protection rate(ERP) would be 

positively correlated with the capital-labour ratio of 

the protected industries. In this section an attempt 

will be made to test the above hypothesis and also to see 

whether there is any systematic relationship between 

ERP and the labour coefficient of the protected 

industries. The implication of the relationship 

between ERP and factor intensity is perhaps best 

explained by Krueger(1983, p. 157). She says: 

Insofar as labor coefficients vary systematically 
with the level of protection and there existed 
opportunities within trade strategy to alter the mix 
of industries toward those with less protection, 
there presumably existed opportunities to increase 
international value added, employment, and real 
incomes for given levels of investment within the 
manufacturing sector by switching within a category 
to less-protected activities. 

Protection can affect the labour coefficient by creating, 

a bias towards industries that are more capital- 
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intensive and hence detrimental to employment creation 

(see Krueger, 1983). As was pointed out in chapter 

one, if labour requirements per unit of output or value- 

added are greater under one strategy than under the 

other, then the strategy that allows the labour-intensive 

industries to grow fast will, other things 

remaining equal, generate more employment than the 

other. 

7.9.2 Protection, Factor Requirements and Factor 
Proportions: A Descriptive Analysis 

In this part of the study we examine how distortions 

in the product markets, brought about by the 

structure of effective rates of protection affects 

the factor requirements of exportables and import- 

competing products in the Taiwanese manufacturing 

industries for 1971. Our analysis is carried out in 

two steps. First, we present a descriptive analysis of 

the effects of distortions on factor requirements 

and factor proportions by grouping industries according 

the levels of protection. Industries are classified into 

two categories: one above the average protection rate 

and the other below it. -The factor requirements 

and factor proportions are compared for these two sets 

of industries. In the second stage 

an econometric - analysis will be carried out to 

determine whether distortions in the commodity 

market have an influence on the factor 
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intensity of Taiwnese manufacturing industries. 

In this section we shall attempt to estimate the factor 

requirements and factor proportions of protected 

exportables and import-competing products with effective 

rates of protection above and below the average rate. In 

Table 7.16 we present the direct factor requirements and 

factor proportions of exportables. As is evident from 

the table, for exportable industries, the industries 

with lower protection levels are the ones with 

higher requirements for the three sets of factor 

inputs. However, for the factor proportions, the 

capital/labour ratio and the skill/labour ratio for 

exportables below the average rate of protection is 

lower than the respective ratios of exportables with 

above the average rate of protection. As Table 

7.16 further reveals, when the direction of trade is 

taken into account, the hypothesis that the more 

protected industries should be relatively less efficient 

users of factors of production does seem to be supported 

by the above evidence. 

The capital/labour and the skill/labour ratios of 

exportables with levels of effective protection above the 

average rate are higher than the same factor proportions 

of exportables whose effective rate of rate of protection 

is below the average. 

For importables again (Table 7.16) the capital/labour 

ratio of the high-protected industries are much higher 
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Table 7.16. Direct Factor Requirements and Factor 
Proportions and Protection Levels in 
Exportables and Import-Competing Products by 
Trade Flow Destination and Origin for Taiwan 
Manufacturing Industries, 1971. 

-------------------------------------------------- ------- 
LABOUR CAPITAL SKILL 

(L) 
-------------------- 

(K) 
------------ 

(S) 
---------- -------- ------- 

Number of Book value Number of K/L S/L 
persons of fixed skilled ratio ratio 
employed assets persons 
per NT$ per NT$ employed 
one one per NT$ 
million million one 

of DVA of DVA million 
DVA (5)= (6)= 

(1) (2) 
------------- 

(3) 
------------ 

(4) 
---------- 

(3): (2) 
-------- 

(4): (2) 
------- ------- 

i) below avera ge rate of protect ion 

A. EXPORTABLES 
1. DC 19.48 1,620,383 5.80 83,182 0.30 

(13.17) (1,298,562) (3.94) 96,600 0.30 

2. LDC 12.44 1,525,425 4.63 122,623 0.37 
(9.76) (1,389,117) (3.84) 142,328 0.39 

3. W 17.38 1,592,907 5.46 91,652 0.31 
(12.16) (1,326,627) 3.91 109,097 0.32 

B. IMPORT-COMPETING 
4. DC 18.91 1,893,724 11.04 100,144 0.58 
5. W 16.13 1,628,998 9.27 100,992 0.57 

------------------------------------------------------- 
ii) above average rate of protection 

C. EXPORTABLES 
6. DC 10.07 1,183,661 4.04 117,543 0.40 
7. LDC 10.87 1,614,219 5.60 148,502 0.52 
8. W 10.30 1,320,185 4.50 128,173 0.44 

D. IMPORT-COMPETING 
9. DC 8.79 1,227,571 4.52 139,665 0.51 

10. 
--- 

W 
----- 

8.31 
--------- 

1,393,874 
-------------- 

4.38 
--------- 

167,735 
---------- 

0.53 
----- 

notes: W= world, and figures in brackets exclude 
miscellaneous industries. 
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than those the low-protection industries, but here the 

skill-labour ratios for the former are slightly lower 

than for the latter. Both sets of ratios are higher than 

the corresponding ratios for exportables. 

In Table 7.17 we present results for direct-plus home 

goods indirect factor requirements and factor 

proportions of exportables and import-competing 

industries by levels of protection rates. As can be 

learned from Table 7.17 the capital/labour and the 

skill/labour ratios of the the protection group are again 

substantially more than those of the low-protection 

group. This is also true for exports to developed 

and exports to developing countries taken separately. 

In Table 7.17 we also present the direct-plus-home 

goods-indirect factor requirements and factor 

proportions of import-competing industries by levels of 

protection rates. Again, as with the case of direct 

factor proportions (table 7.16), import-competing 

industries with effective rates of protection above the 

average have higher capital/labour but lower skill/labour 

ratios than import-competing industries with levels of 

protection below the average. Furthermore, we observe (as 

for the direct requirement) that the capital/labour 

ratios of this set of industries are higher than the same 

ratios of exportables, regardless of the protection 

category. 
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Table 7.17. Direct-Plus-Home-Goods Indirect Factor 
Requirements and Factor Proportions in 
Exportables and Import-Competing Products by 
Trade Flow Destination and Origin and 
Protecti on Levels fo r Taiwan M anufacturing 
Industri 

-------------------- 
es, 1971. 
------------ ---------- ----------- 

Number of Book value Number of 
--- 

K/L S/L 
persons of fixed skilled ratio ratio 
employed assets persons 
per NT$ per NT$ employed 
one one per NT$ 
million million one 

of DVA of DVA million 
of DVA (5)= (6)= 

(1) (2) 
-------------------- 

(3) 
------------ 

(4) 
---------- 

(3): (2) (4): (2) 
--------------- 

i) below avera ge rate of protection 

A. EXPORTABLES 

1. DC 25.22 2,240,257 9.18 88,829 0.36 
(17.97) (1,788,936) (6.64) 99,551 0.37 

2. LDC 16.14 2,009,257 6.82 124,489 0.42 
(12.84) (1,804,385) (5.56) 84,857 0.43 

3. W 22.64 2,175,852 8.51 79,553 0.38 
(16.52 (1,794,415) (6.36) 80,243 0.38 

B. IMPORT-COMPETING 

1. DC 21.10 2,306,312 12.64 109,304 0.60 
2. W 18.55 2,037,124 10.95 109,818 0.59 
-------------------------------------------------------- 

ii) above average rate of protection 

C. EXPORTABLES 

4. DC 10.88 1,258,105 4.80 115,635 0.44 
5. LDC 12.15 1,727,327 6.35 142,167 0.43 
6. W 10.30 1,391,041 5.24 135,053 0.51 

C. IMPORT-COMPETING 

3. DC 10.97 1,604,319 6.13 142,246 0.56 
4. W 10.46 1,714,262 5.92 163,887 0.57 
-------------------------------------------------------- 

Notes: see Table 7.16 

Finally, direct-and-total-indirect factor requirements 

and factor proportions of exportables and import- 
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Table 7.18. Direct-Plus-Total-Indirect Factor 
Requirements and Factor Proportions in 
Exportables and Import-Competing Products by 
Trade Flow Destination and Origin and 
Protection Levels for Taiwan Manufacturing 
Industries, 1971. 

------------------------------------------------------- 
LABOUR CAPITAL SKILL 

(L) (K) (S) 
------------------------------------------------------- 

Number of Book value Number of K/L S/L 
persons of fixed skilled ratio ratio 
employed assets persons 
per NT$ per NT$ employed 
one one per NT$ 
million million one 
of DVA of DVA million 

of DVA (5)= (6)= 
(1) (2) (3) (4) (3): (2) (4): (2) 

--------------------------------------------------------- 
i) below average rate of protection 

A. EXPORTABLES 
1. DC 95.54 7,439,222 25.71 77,865 0.27 

(83.69) (6,564,013) (21.46) 78,432 0.26 

2. LDC 88.08 7,414,907 24.69 84,184 0.28 
(82.65) (7,013,411) (22.74) 84,857 0.27 

3. W 93.49 7,437,365 25.43 79,553 0.27 
(83.45) (6,696,290) (21.83) 80,243 0.26 

B. IMPORT-COMPETING 
4. DC 79.43 9,782,007 41.28 123,152 0.52 
5. 

--- 
W 

---- 
70.84 

---------- 
8,639,025 

-------------- 
36.40 

-------- 
121,951 

------------ 
0.51 

----- 
ii) above average rate of protection 

C. EXPORTABLES 
6. DC 48.11 4,980,937 17.80 103,532 0.37 
7. LDC 49.45 5,582,967 18.50 112,901 0.37 
8. W 48.47 5,149,265 17.99 106,236 0.37 

A. IM PORT-COMPETING 
9. DC 31.18 4,636,129 16.40 146,689 0.53 

10. 
--- 

W 
---- 

31.09 
---------- 

5,284,878 
-------------- 

16.56 
--------- 

169,986 
----------- 

0.53 
----- 

notes: see Table 7.16 
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competing industries are presented in Tables 7.18. Again 

for exportables (Table 7.18) the high-protection 

groups for each destination have higher 

capital/labour and skill/labour ratios than low- 

protection groups. For import-competing industries (Table 

7.18), the picture is similar to those 

given for direct-plus-home-goods-indirect 

requirement (Table 7.17). Capital/labour ratios 

are higher, but skill/labour ratios slightly lower, in 

the high-protection than in the low-protection group, 

and again, as for the direct and direct-plus-home- 

goods-indirect, that these ratios are markedly 

higher for importables than the corresponding ratios 

for exportables (Table 7.18). 

The analysis presented above supports the view that the 

system of protection in Taiwan has created a bias in terms 

of employment creation, in spite of inevitable doubts 

about the figures and inconsistencies in some of the 

results. As we have seen above, both exportables and 

import-competing industries with levels of protection 

above the average show much higher capital/labour ratios 

than han exportables and import-competing industries 

respectively whose levels of protection are below the the 

average. Skill/labour ratios were higher for the more 

protected industries in the case of exportables but 

apparently slightly lower in the case of importables. 
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7.10. Commodity Market Distortions and Capital Intensity 

In the context of the Krueger and Deardorff models, 

Taiwan, a relatively labour-abundant country to protect 

industries that use its scarce resource, physical 

and human capital. As was pointed out in the 

introductory remarks of this section, there is expected 

to be a positive relationship between the physical- 

capital intensity of a industry and the protection 

given to it. 

To test the above hypothesis the following 

regression equation will be used: 

(K/L)i=ao+al (ERP)i ......................... 
(7.1) 

where: 

K= physical capital intensity of industry i; and 

L= employed persons in industry i 

ERP = effective rate of protection for industry i 

Equation (7.1) is estimated for a cross-section of 46 

Taiwanese manufacturing industries for the year 1966 and 

1969 for which actual estimates of effective protection 

are available. For the two periods there seems to 

be no relationship between the height of effective 

rate of protection and the direct capital-intensity of 

industries. However, for the 1969 period, there was a 

significant relationship between the nominal rate of 

protection and the direct-plus-indirect capital-intensity 
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of an industry. This may be due to the fact that 

ffective rates of protection measure the change in the 

value-added per unit of output that results from 

protection; while nominal protection, on the other 

hand, pertains to the final value of an activity's output 

rather than the value added at the last fabrication 

stage. Total (direct-plus-indirect) factor requirement 

are according to Travis (1968, p. 454) applicable for 

nominal protection (see also Clark 1980). 

Table 7.19. Protection and Capital intensity, 1969. 
Dependent Independent 
variable Constant varible 
------------------------------------------------------ 

Capital/Labour Nominal Rate R2 F 
52.934 1.840 0.24 14.21 

(4.642)*** (3.770)*** 
------------------------------------------------------- 

notes: *** significant at 1% level. 

7.8. Concluding Remarks 

This chapter has aimed at evaluating the 

implications of alternative trade strategy on employment. 

Various hypotheses pertaining to the factor-proportions 

explanations of international trade in manufactures in 

the context of a three-factor (labour, capital and skill) 

and a multi-country model were tested. As was explained 

fully in the text, the results are broadily consitent 

with the HOS explanation of international trade. 
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Exports of manufactured goods have significantly 

contributed to employment creation in the Taiwanese 

economy. And when exportables were compared with import- 

competing and non-competing-imports at domestic prices, 

it was found that Taiwan was exporting more labour- 

intensive commodities to developed countries than to 

developing countries, while exporting more skill- and 

more capital-intensive products to developed countries. 

Furthermore, as predicted by the HOS model, Taiwan was 

net exporter of labour and net importer of skill and 

physical capital in the course of its rapid economic 

development. 

These findings have a major gearing on the employment 

implications of alternative trade strategies, for, as was 

indicated, trade policy can have significant effects on 

employment creation. The results are consistent with the 

view that the higher labour absorption performance of the 

Taiwanese economy was mainly due to the export-led 

strategy pursued according to the principles of 

comparative advantage, and as such, these findings have 

asobering lesson for countries that are still struggling 

to solve their 'employment' problem. Of course, it must 

not be forgotten that employment creation may not be a 

matter of choosing between exports and import 

substitutes (see Bruno, 1988). 
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CHAPTER 8 

FACTOR ACCUMULATION AND CHANGES IN THE FACTOR INTENSITY 
OF TAIWAN FOREIGN TRADE. 1961-1984 

8.1 Introduction 

In Chapter 5 it was hypothesized that, as the relative 

position of a country in the factor endowment ranking 

changes over time, so will the factor content of her 

trade. Countries that have accumulated physical and 

human capital more rapidly than Taiwan will receive a 

higher proportion than before of labour-intensive 

commodities in their imports from Taiwan while countries 

that have accumulated physical capital and human capital 

less rapidly than before will receive a higher proportion 

of physical capital-and human capital-intensive 

commodities in their imports from Taiwan. 

Under the conjecture that the price of physical capital 

as compared to that of raw labour and human capital is 

declining as a result of increases in physical 

accumulation, this chapter shall attempt to examine the 

changing pattern of Taiwan's commodity trade in 

manufactures so as to test the empirical validity of the 

HOS theorem in a multi-period framework. 

The plan of this chapter is as follows: In section 8.2 

we present some evidence of the changing pattern of wage 

employment in Taiwan to be followed by discussion on 

physical and human capital accumulation. In section 8.3 
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we present empirical evidence on the evolving comparative 

advantage in Taiwan. 

Two different approaches are often used to explain the 

structure of foreign trade. The first, developed by 

Leontief (1953), and which is the subject of section 

8.3, is to compare the relative total (direct and 

indirect) factor intensities of exports and competitive 

imports. In the second part of this chapter we shall use 

the second approach, which is to regress the 

interindustry variations in net exports (imports), 

imports and exports on sectoral factor usage. 

8.2 Changes in Resource Endowment in Taiwan 

In this section, as part of testing the hypotheses set in 

this chapter, we shall first attempt to establish whether 

Taiwan has been accumulating physical and human capital 

faster than labour in the course of its rapid economic 

development. 

The population of Taiwan grew from 8.1 million in 1952 to 

19.0 million in 1984. For the same period, the 

economically active population, which is an indication of 

the potential labour force, increased from 4.6 million to 

12.5 million of which 2.9 million and 7.3 million were 

wage employment for the years 1952 and 1984 respectively. 

Concerning the composition of employment of the labour 

force, we have seen in Chapter 2, that the structure of 

employment has undergone profound changes. The 
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proportional share of manufacturing employment in total 

employment was growing faster than any of the other 

sectors. For ease of reference, we have reproduced some 

employment figures relevant to this Chapter in Table 8.1. 

Table 8.1. Employed Persons by Industry in Taiwan: 
1966 - 81 ('000 of persons) 

Year Primary Mining Manufacturing Const. + 
Services 

Total 

1961 1.747 83 525 1,150 3,505 
1966 1,735 83 633 1,405 3,856 
1971 1,665 65 1,053 1,955 4,738 
1976 1,641 65 1,628 2,335 5,669 
1981 1,257 54 2,146 3,215 6,672 

Source: DGBAS Y earbook of Labour Stati stics, 1984. 

The human capital endowment has also been changing 

rapidly. As can be seen from Table 8.2, the share of 

illiterate employed persons as a percentage of total 

employment has declined from 18.9 % in 1967 to 10.8 % in 

1976, and to 6.5 percent in 1983, while the share of 

employed persons with vocational, college and graduate 

education increased from 9.4 to 16.8 and 26.9% 

respectively for the years mentioned above (see Table 

8.2). Furthermore, educational attainment of the labour 

force was also impressive. For the population aged 15 

and over, the number of years of schooling increased from 

4.84 in 1965 to 6.90 in 1977, an increase of 43 percent. 

For the labour force as a whole, the average number of 

schooling increased from 5.57 in 1968 to 7.37 percent in 

1977, or an increase of 32 percent. For 1980, the average 

number, of years of schooling for all persons aged 15 
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and over was 7.74 according to the Labour Force Survey 

and 7.35 according to the Household Registration 

Table 8.2 Employed Persons by Educational Attainment 
in Taiwan 1967-1983 (percent) 

Year Illiterate Primary Junior & Voc., Coll. Total 
& Self Senior & Graduate 
Education High Sch. 

1967 18.9 57.0 14.7 9.4 100 
1971 16.3 57.4 15.6 10.8 100 
1976 10.8 51.2 20.9 16.8 100 
1981 6.5 43.0 26.3 24.1 100 
1983 6.5 40.3 26.3 26.9 100 

Source: Yearbook of Labour Statistics, ROC, 1984. 

(Hou and Chang, 1981, pp. 487-488). According to the 

Household Registration data, the average number of years 

of schooling for all persons aged 15 and over was 2.81 in 

1946-1950 and then went up to 6.88 in 1972-1976. The 

average annual growth rate was 3.87 percent in 1947-1976 

(Hou and Chang, 1981). A recent study made by the 

Financial Times (June 30,1988) also reveals that almost 

every individual worker will have had twelve years of 

education in the coming few years. 

Table 8.3 provides an indication of the shift in the 

level of stock of physical capital for the period 1952- 

1980. Between these years, the capital stock of-the non- 

primary sector grew at an annual rate of 8.2 percent with 

the most rapid expansion of 13 percent annual growth 

taking place between 1965-1980. As is evident from this 

table, the physical capital per worker in the non-primary 
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sector in Taiwan more than doubled between 1952 and 1980. 

Table 8.3. Changes in Relative Factor Endowment in 
Taiwan, 1952-1980( non-primary sectors) 

Physical 
Output Capital 

Stock Labour 
(Y) (K) (L) (K/Y) (K/L) 

Period (NT$ billion) ('000) (in NT$ '000) 

1952 35 131 1,375 3.8 95.6 
1955 47 141 1,471 3.0 95.5 
1960 66 162 1,749 2.5 92.8 
1965 111 203 2,069 1.8 98.0 
1970 196 326 2,895 1.7 112.7 
1975 309 605 3,869 2.0 156.3 
1980 533 1066 5,270 2.0 202.4 

Source: Duller, 1985, p. 15. 

Despite the impressive increases in the physical and 

human capital stock however, Taiwan is still a physical 

and human capital poor country when compared to its major 

trading partners. Table 8.4 shows that for the 1970s and 

1980s the per employed labour stock of physical capital 

was lower in Taiwan than the United States, Japan, West 

Germany and the United Kingdom. The situation is also 

similar with regard to human capital. As is evident 

from Table 8.4 the average years of schooling for the 

Taiwanese population is lower than the major trading 

partners (who constitute for 74.3 percent of total Taiwan 

exports and for 71.9 percent of Taiwan imports for 1986). 

Thus, from the brief sketch presented above, it is 

evident that factor endowments (physical capital and 

human capital) have been fast increasing in the course of 

Taiwan's economic development. Indeed, Taiwan is among a 
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group of newly industrializing countries (NICs) that 

Table 8.4. Some Indicators of Relative Factor Endowment 
of Taiwan and It's Major Trading Partners, 

1970 and 1980 

Physical Capital Percent of Averagea 
per Employed Taiwan's Trade Years of 

Person in Schooling 
(US$'000)a Exports Imports 

1970 1980 1986 1986 1970b 

USA 17.2 52.2 47.7 22.4 11.1 
Japan 17.6 43.4 11.4 34.2 10.0 
W. Germany 18.7 63.6 3.2 4.7 9.2 
UK 12.1 75.1 2.4 1.5 10.2 
Taiwan 2.7 9.7 7.7c 

Source: a Baruh (1986, Tables 1 and 2) 
b population aged 2 5-64, circa, 1970 
a employed persons aged 15 and over 

accumulated physical and human capital at a more rapid 

rate than the rest of the world between 1965 and 1980 

(Noland, 1987, p. 685). Evidence gathered by Noland 

(1987) seems to indicate that Taiwan's ranking of 

human capital seems to be higher than physical capital 

when compared with a group of NICs. The purpose of the 

next section is therefore to test whether the trade of 

Taiwan conforms with the rapidly changing resource 

endowment of the country. 

8.3 Factor Proportions in Taiwan's Manufacturing 

Trade. 1961-1981 

The hypothesis set in the introductory section of this 

chapter postulates that, as Taiwan accumulates more 

physical and human capital relative to raw labour, the 

factor intensities of its trade change with its exports 
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becoming more physical capital and skill intensive 

relative to its imports. To test this hypothesis we 

will first present the results obtained from the 

aggregated matrices of 32 sectors covering the period 

1961-1981. Then from the domestic input-output- 

coefficient matrix, which is available for 1966,1971, 

1976, and 1981 ( and which also coincides with the census 

of manufacturing and commerce periods) we will present 

results at the 69-sector level. Relative factor intensity 

is estimated by the following formula: 

k[I-Ad ]-1 e k[I-Ad ]-1 m 
----------- - ----------- ........ (8.1) 
1[I-Ad]-1 e 1[I-Ad]-1 m 

where k= K/X, capital-output ratio 
1= L/X, labour-output ratio 
e= ei /Ee 
m= mi /Em 

Table 8.5 shows the relative factor-intensity of the 32 

commodity groups (direct and indirect) for the period 

covering 1961-1981. Concerning the relative factor- 

intensity of Taiwan's trade, we observe, as the theory 

predicts, that the factor intensity (capital-labour 

ratio) of exports relative to imports has increased. 

As is evident from Table 8.5, for the years 1976 and 

1981, the capital intensity of exports was greater than 

the capital intensity of imports. Considering the fact 

that Taiwan is still a labour-abundant country when 

compared to the advanced countries, this result provides 
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prima facie evidence of a Leontief type paradox (see 

Table 8.5. Relative Factor Intensity of Exports and 
Imports of Taiwan's Trade 

Year Relative Factor Intensity 

1961 0.815 
1966 0.868 
1971 0.950 
1976 1.045 
1981 1.035 

Source: Author's estimate. 

Leontief, 1954). However, as was postulated in Chapter 5, 

the relevance of the test used to the validity of the 

factor-proportions theory depends a great deal on what 

commodities are being traded. The model should, 

therefore, be tested with commodities whose production is 

not determined by the availability of natural resources. 

As Krueger rightly remarks, the existence or absence of 

an industry producing these commodities (natural 

resource-based) and hence the industry's comparative 

advantage is primarily the result of the presence of the 

natural resource itself. Hence, the natural-resource 

based commodities may not conform to the predictions of 

the factor-proportions model of international trade when 

the theory is interpreted with regard to only two 

factors, capital and labour (see Kim, 1983). 

In order to determine the extent to which trade in 

natural-resource-intensive commodities and trade in 

services 'bias' the predictions of the HOS model of 

international trade, a separate test excluding these 
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sectors was carried out and, as Table 8.6 depicts, the 

predictions of the factor proportions theory applies 

consistently until 1976 to the pattern of comparative 

advantage in trade changes over time in Taiwan. 

As is evident from Tables 8.5 and 8.6, the capital 

intensity of exports relative to that of imports has 

fallen by 1981 from its 1976 level. However, when the 

Table 8.6. Relative Factor Intensity of Manufactured 
Export and Imports in Taiwan's Trade 

Year Relative Factor Intensity 

1961 0.493 
1966 0.687 
1971 0.808 
1976 0.971 
1981 0.962 

Source: Author's estimate. 

domestic inverted Leontief matrix at the 69 sector level 

is used, we note that the physical capital intensity of 

exports relative to that of imports has increased in the 

last period (see Table 8.7). 

Table 8.7 presents the relative physical- and human- 

capital intensities in manufactured imports and exports 

calculated on the basis of the total (direct-plus- 

indirect) of the inputs of physical and human capital 

embodied in them. In all the years under consideration 

the human capital intensity ratio was lower for exports 

than for imports. As is evident from Table 8.7, both 
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the physical and human capital intensity ratios are 

consistent with the dynamic interpretation of the HOS 

model. 

Table 8.7. Physical and Human Capital Intensities in 
Taiwanese Manufacturing Trade, 1966-1981 

Year Physical Capital-Labour Skill-Labour Ratio 
Ratio of Exports to that of Exports to that 

of Imports Importsa 

1966 0.66 0.73 
1971 0.81 0.82 
1976 0.86 0.81 
1981 0.93 0.85 

Source: Same as Table 8.3 

a Skilled labour is defined as managerial, tech- 

technical, supervisory and other skilled labour 

This section also attempts to test one aspect of the HOS 

model postulated in Chapter 5, namely that Taiwan's 

exports to developing countries will be more capital 

intensive than its exports to developed countries. 

As can be learned from Table 8.8, the capital labour 

ratio of exports to developing countries was always 

higher than of exports to developed countries. The fact 

that capital-labour ratio of exports to LDC's was higher 

than the capital-labour ratio of exports to developed 

countries means that Taiwan was exporting more labour- 

intensive commodities to the latter than to the former. 

Furthermore, as Table 8.9 reveals, the value added per 

worker, which can be taken as a proxy for capital 

intensity (see Lary, 1968), was also higher for exports 
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to developing countries than for exports to developed 

countries. 

Table 8.8 Total Factor Intensity of Exports and 
Competitive Imports: 1961-1971 

(Nt $ 1000 per worker)l 

Year Competit- Exports Exports to Exports to (5) 
ive DC's LDC's 

Imports 
(1) (2) (3) (4) (4)/(3) 

1961 88.3 84.8 82.8 87.8 1.06 
1966 98.9 88.5 80.2 100.7 1.26 
1971 113.6 98.3 92.8 110.1 1.19 

Sourc e: Kuo (1983), p. 169. 
1. Capital/labour ratio including direct and 

indirect effects. 

We also note that over the 1961-1976 period, the value 

added per worker more than doubled in total exports, with 

value added per worker of exports to developing countries 

increasing faster than exports to developed countries. 

Table 8.9. Indices of Value Added per Worker in Exports 
by Destination (Base Year 1961 = 100) 

Year Exports to Exports to 
Developed Countries Less Developed Countries 

1961 100.0 100.0 
1966 124.7 151.4 
1971 177.2 197.6 
1976 206.6 232.9 

Source: Same as Table 8.8 

Thus, these findings coupled with the author's findings 

in both this chapter and Chapter 7, should be regarded as 

an empirical confirmation of the factor-proportions model 

of trade as applied to the case of Taiwan. 
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8.4. Determinants of The Structure of Taiwan's 
Manufactured Trade: 1966-1981. 

8.4.1 Introduction 

In this section the second approach of testing the 

Heckscer-Ohlin trade model shall be attempted. This 

involves regressing inter-industry variations in net 

exports(or net imports), exports and competitive 

imports on sectoral factor use. 

The aim of is to investigate the sources of comparative 

advantage in international trade of Taiwan's 

manufacturing industries for four points in time (1966, 

1971,1976, and 1981) and to explain the changes in 

the foreign trade pattern of Taiwan in terms of 

changes in the factor endowment of the country. Four 

questions are addressed in this section: 

1. which are the major determinants of the static 

pattern of Taiwan's foreign trade in 

manufactures, 

2. how could the changes in the factor endowment of 

Taiwan affect the determinants of its comparative 

advantage ? That is, we shall try to test 

whether the determinants of comparative advantage 

of Taiwan's manufacturing trade have undergone 

any structural changes in the period under 

review. 

3. whether there is a difference in the determinants 

of comparative advantage between trade with 
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developed and trade with developing countries. 

Since the pattern of specialization is believed to evolve 

in a systematic manner over time, reflecting factor 

endowment, it is hypothesised here that the determinants 

of comparative 
, advantage of Taiwan's trade in 

manufactured goods will change with changes in the factor 

endowments of the country. Since the Leontief type of 

test for Taiwan has indicated that the country is 

progressively exporting relatively more physical capital 

and skill intensive goods than its imports of competitive 

goods, we would expect this to be reflected in the 

regression results. 

To this end, in section 8.4.2 we shall outline the 

main features of a number of paradigms that (in a 

attempt to explain the trade patterns of other countries) 

have been advanced as an extension of the Heckscher- 

Ohlin model of international trade. In section 8.4.3 to 

8.4.6 we shall present the results, and finally, in 

section 8.7, we touch on the issue of policy and make 

some suggestions for future research. 

8.4.2 The Model 

The traditional two-factor model states that a country 

tends to export the commodities that intensively use 

its relatively abundant factor ofproduction and to 

import those commodities that use its scarce factor 

intensively. 
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It is now widely recognized that this two-factor model is 

not an adequate one. The major consensus of most 

theoretical and empirical studies is that an adequate 

model of determinants of comparative advantage will be, 

of necessity a multifactor one (see Gray, 1980). 

For instance, the neo-factor proportions model 

recognizes the importance of differences in the 

composition of the labour force in explaining trade 

patterns. The neo-technology model, on the other hand, 

emphasises inter-country and inter-industry difference 

in the ability to innovate, so that the comparative 

advantage of a country depends to a large extent on 

new technologies used and discovered. 

Unlike the Heckscher-Ohlin and the neo-factor proportions 

models, the technology model does not assume that 

knowledge is freely and universally available, and 

hence recognizes that countries many differ not 

only in the range of techniques by which they can produce 

any product but also in the ability to create new 

products (see Roque, 1984). Despite these 

criticisms, however these multifactor models are 

regarded as extensions rather than as substitutes for the 

basic tenets of the determinants of comparative 

advantage. Relative factor. endowments are still the 

major determinants of comparative advantage. The 

departure from the basic model is that these new 

theories of comparative advantage redefine the" 
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traditional inputs of labour and capital. For 

instance, physical capital is redefined to take into 

consideration not only the material means of 

production but also natural resources, human skills 

and the stock of productive knowledge (Johnson, 

1968). Johnson(1970, p. 14) further suggests that a 

full solution to the Leontief paradox would be made 

"... by extending the concept of capital to include the 

capitalized value of productive knowledge created by 

research and development expenditure". Furthermore, 

labour is not taken as a homogeneous factor of 

production; consequently it is classified into various 

categories that are expected to reflect its human capital 

aspect. 

The Heckscher-Ohlin (OH) hypothesis is of a relationship 

among three separately observable phenomena: trade, 

factor input requirements, and factor endowments. A 

proper test of the hypothesis therefore, requires 

measurement of all three of the variables. In addition, 

it is now widely recognized that the proper test of 

the Heckscher-Ohlin-Samuelson model requires not 

only information about absolute factor endowments 

and distribution of resources across industries in the 

country whose pattern of trade is under investigation, 

but also information about the relative factor 

endowments of its trading partners (see Deardorff, 

1984; Bowen, Learner and Skveikausas, 1987; Noland, 
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1987; and Tomara, 1987). Unfortunately, the test to 

be attempted here does not take into account the relative 

factor endowments of Taiwan's trading partners. 

This shortcoming should be borne in mind in the 

empirical analysis that follows. 

In this section we begin, as Stern and Maskus (1981) call 

it, with 'a stylized version' of the Heckscher- 

Ohlin model. Two basic models are adopted for the 

analyses. The first is a three-direct-input 

version of the Heckscher-Ohlin model where an 

industry's position as a net exporter (or 

importer), exporter and importer is related to the 

factor services derived from physical capital, 

skilled labour, and unskilled labour. Thus, we have the 

following model: - 

EXi =f(Ki , Si, Ui) ...................... 
(8.2) 

where EXi is alternatively i) net imports, ii) exports, 

and iii) imports of industry i, and K, S, and U refer 

to the industry stock of physical capital, skilled 

and unskilled labour respectively. 

The second model incorporates a proxy for technological 

inputs and the human capital variable: 

EXi=f(Ki, Hi, Ti, Ui) .................. (8.3) 

where H is the stock of human capital and T is the 

ratio of technicians to the labour force employed. 
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Normally, this latter variable should represent the 

number of scientists and engineers engaged in 

research and development (RD). However, since such 

data is not available for Taiwanese manufacturing 

industries we have taken the ratio of number of 

technicians to total employment as a proxy for RD 

expenditure. 

Data for all the variables are available at different 

levels of aggregation from the various issues of the 

input-output tables for 1966,1971,1976, and 1981, and 

the Industrial and Commercial Censuses. Physical capital 

is measured by total value of fixed assets. In addition, 

to the stock measure, we have also the flow measure of 

physical capital as represented by the non-wage component 

of value added or the operating surplus. 

The stock of human capital was estimated by the following 

formula: 

Hi=((Wi-8)/0.10)*Li ................ (8.4) 

where Wi is the average annual wages and salary paid 

for each industry, 0 is the lowest average wages and 

salary paid to labour, and 10 is the rate of discount. 

For reasons outlined in various studies (see, 

for instance, Branson and Monoyois(1977) and Crafts 

and Thomas(1986), we may expect heteroscedasticity from 

the basic models. In other words, we would expect 

that the residuals from the estimated regression 
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equations to have variance increasing with industry 

size. Consequently, estimates made by ordinary least 

squares will result in inefficient, albeit, 

unbiased, parameter estimates. To overcome this 

problem a number of suggestions have been made. Some 

scale both the dependent and the independent variables by 

a variable to which the standard deviation of the error 

term is believed to be proportional to the variances 

of the disturbance term. Unfortunately, as Crafts 

and Thomas(1986) note, the structure of 

heteroscedasticity is generally unknown. For this 

purpose the White(1980) test is thought to be more 

relevant because it does not require 

knowledge of heteroscedasticity; rather it provides 

a heteroscedastic consistent covariance matrix which 

enables correct confidence intervals to be 

obtained. Others have used total trade (exports+imports) 

as a weight (see Balassa, 1987; Noland, 1987; and 

Balance, Forstner, and Murry, 1987). 

8.4.3 Empirical Results 

In this section the major empirical findings on 

the determinants of comparative advantage of 

Taiwan's manufacturing industries are presented. The 

first part is concerned with evaluating the 

significance of each variable individually and with 

simultaneous inputs of variety of factors on the 
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external trade of Taiwan. The second part deals with 

the determinants of comparative advantage through 

intertemporal comparisons; i. e. changes in Taiwanese 

industrial trade from 1971 to 1981. A logit analysis 

based upon the commodity version of the 

Heckscher-Ohlin model will also be attempted. 

To recapitulate, the hypotheses can be stated as follows: 

the comparative advantage of Taiwan will be 

negatively correlated i) with the capital intensity; 

ii) with the skill or the human capital intensity; and 

iii) but will be positively correlated with unskilled 

labour intensity. 

The simple correlation coefficient between the 3- 

digit manufacturing industries for the period 1966- 

1981 is presented in Tables 8.10 to 8.12. From tables 

A8.1 to A8.4 (appended to this chapter) it is apparent 

that many of the input variables are highly 

correlated. This may not be surprising in the empirical 

research of this nature. The theoretical models may 

be implicit in the definition of their input variables, 

but in empirical research some of the variables are 

proxied and this may give rise to the 

problem of multicollinearity. Among the four input 

variables there is a high correlation between unskilled 

labour and human capital. This is especially true 

for the years 1971,1976, and 1981. 

From tables 8.10 to 8.12, we find that the coefficient of 
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determination (R2) between net imports and unskilled 

labour is as expected very high. It increased from 0.19 

Table 8.10 Correlation Matrix Net Export with 

----- 
Some Factor Inputs, 1966-1981. 

---------------------------- 
1966 
-------- 

-------- 
1971 1976 

-------------------- 

--------- 
1981 

K -0.221* 
---- 

-0.054 -0.178 
------ 

-0.095 
T 0.195 0.157 0.439 0.409 
H 0.270** 0.166 -0.575 -0.538 
S 0.486*** 0.472*** 0.477*** 0.478*** 
U 

-------- 
-0.440*** 

------------ 
-0.623 -0.716 

----- 
-0.717 

Notes: *** signifi 
------------------------------ 

cant at 1% level, ** significant at 
the 5% level, * significant at 10% level. 

Table 8.11 Correlation Matrix Import with Some Factor 
Inputs, 1966-1981. 

------------------------------------------------------ 

K -0.033 0.221* 0.399** 0.562*** 
T 0.082 0.062 0.310** 0.266** 
H 0.365*** 0.539*** 0.429*** 0.548*** 
S 0.319 0.150 0.217* 0.145 
U -0.016 0.185 0.292** 0.378*** 

------------------------------------------------------ 
Notes: see Table 8.10 

Table 8.12 Correlation Matrix Export with Some Factor 
Inputs, 1966-1981. 

------------------------------------------------------- 

K 0.355*** 0. 283** 0. 471*** 0. 491*** 
T -0.235 -0. 124 -0. 219 -0. 184 
H 0.057 0. 724*** 0. 890*** 0. 886*** 
S -0.409*** -0. 412*** -0. 325** -0. 334** 
U 

------- 
0.782*** 

----- 
0. 923*** 0. 937*** 0. 929*** 

Notes: 
------ 

see Table 
------ 

8.10 
-------- ----- ------ ---- --------- 

[(-0.444)2] in 1966 to 0.51 [(-0.717)]2 in 1981. 

This implies that the unskilled labour variable alone 

explains between one-fifth to one-half of of the 
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variations in net imports. The coefficient of 

determination for human capital has also increased from 

0.07 in 1966 to 0.33 1981. However, the coefficient of 

determinations of skilled labour has remained constant 

throughout the period. 

The coefficient of determination of unskilled labour 

and the export variable is also very high. The 

coefficient increased from . 61 in 1966 to . 86 in 1981; 

which implies that unskilled labour explains between 61 

to 86 percent in variations of export performance. The 

coefficient of determination between exports and 

human capital and exports and physical capital 

has - also increased appreciably from 0.003 in 1966 

to 0.78 in 1981 and from 0.13 in 1966 to 0.24 in 1981 

respectively. 

Results of the regression equations presented above are 

are shown in Table 8.13 and Table 8.14. As expected, 

the coefficients of unskilled labour are not only 

negatively and significantly related with the net 

imports but they are decreasing over time. The 

coefficients for skilled labour are positive and 

statistically significant for 1966,1976 and 1981. The 

coefficient of the physical capital variable was 

negatively related to net imports for 1966 and 1976 and 

positively correlated for 1971 and 1981; but it was 

statistically significant only for 1966; but, in 

general, physical capital does not help explain 
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inter-industry differences in net imports. In contrast, 

the skill variable was positively and significantly 

related to the net imports throughout the period. 

Thus, Taiwan seem to be importing relatively more skill- 

intensive products than capital-intensive products. Table 

8.13 further reveals that the skill coefficient is 

increasing over time. 

When imports are taken as dependent variable, we 

observe that the physical capital variable is negative up 

to 1976; but was positive and significantly related to 

the import variable in the last period. As can be 

learned from Table 8.13 both the skilled and unskilled 

labour variables are positively related to imports. 

Skilled labour is positively and significantly related 

to imports for the periods 1966,1976 and 1981. On the 

other hand, unskilled labour is positively and 

significantly related to imports for the last two 

periods. Furthermore, as is evident from the table, 

there is a marked increase in the coefficients of both 

the skilled and the unskilled labour variables. 

The source of this apparent contradiction could possibly 

be eliminated if the trade of Taiwan was weighted by 

trade with the various destinations. According to our 

model, Taiwan, being in the middle of the factor 

endowment ranking, should export labour-intensive 

products to countries above its factor endowment 

ranking and import relatively more skill-intensive 
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products from these countries. In contrast, Taiwan 

should export more skill-and capital-intensive products 

to countries below its factor endowment ranking. 

Table 8.13. Scaled regression on direct factor inputs, 

------ -------- - 
1966-19 81. 

- ---- 
1966 

---------- 
1971 

------------- 
1976 

----------- 
1981 

1. Net Imports 
C -522.000 -2020.000 -4239.000 -55522.000 

(-0.809) (-0.781) (-0.433 (-2.371)** 
K -0.439 0.015 -0.07 0.226 

(-2.078)** (0.101) (-0.84) (1.574) 
S 31.586 107.160 335.70000 1231.4 

(3.486)*** (2.466)** (1.900)** (3.010)*** 
U -0.020 -0.105 -0.206 -0.424 

(-0.966) (-4.498)** (-4.052)*** (-5.375)*** 
R2 0.47 0.60 0.68 0.73 
F 10.037*** 17.713*** 24.243*** 31.853*** 
DW 1.956 2.204 1.995 1.996 

2. Imports(M) 
C -118.000 204.000 -9703.000 -63377.000 

(-0.198) (0.066) (-0.977) (-2.551)** 
K -0.446 -0.025 -0.151 0.344 

(-2.306)** (-0.146) (-0.728) (2.263)** 
S 25.697 68.466 409.410 1318.800 

(3.104)*** (1.325) (2.283)** (3.088)*** 
U 0.023 0.024 0.122 0.220 

(1.179) (0.867) (2.368)** (2.628)** 
R2 0.28 0.05 0.16 0.39 
F 4.435*** 0.623 2.296** 7.511*** 
DW 2.046 2.095 2.296 2.174 

3. Exp orts (E) 
C 404.000 2225.000 -5464.000 - 7855.000 

(2.329)** (1.854) (-1.523) (-0.715) 
K -0.061 -0.040 0.019 0.119 

(-0.110) (-0.590) (0.260) (1.762) 
S -5.889 -38.689 73.442 87.403 

(2.454)** (-1.920)** (1.134) (0.455) 
U 0.43 0.130 0.329 0.644 

(7.664)*** (11.921)*** (17.619)*** (17.393)*** 
R2 0.79 0.87 0.95 0.95 
F 42.751*** 78.628**** 230.408*** 213.847*** 
DW 

------ 
1.742 

---------- - 
1.988 

------ -- 
1.875 

----------- 
2.238 

------------- 
Notes: 

-- - 
*** significa 

---- - 
nt at 1% level, ** signi ficant at 

the 5% level, * significant at 10% le vel. 
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The relationship between the variables gains clarity 

when we look at the regressions with exports as 

dependent variable. This may be due to the fact that 

even in Taiwan certain imports are still 

controlled directly or indirectly through the trade 

and payment regimes. Therefore, exports, not the 

net imports, seems the more appropriate indicator of 

international competitiveness. Consequently, this 

dependent variable might less distort the outcome of the 

regression results. As is evident from Table 8.13, it 

clear that the unskilled labour coefficient is positive 

and statistically highly significant throughout 

the period under review. Second, there is a marked 

increase in the coefficient of this variable. It is 

also, clear that the skilled labour variable was 

negatively correlated to exports for the first 

two periods, but statistically significant only for the 

first period. The physical capital variable also 

shows a similar trend with negative coefficient for 

the fist two periods and positive coefficient for the 

last two period. However, it was positively and 

significantly related only to the 1981 figure. 

As Table 8.13 indicates, there is a marked increase in 

the explanatory powers of of the equations over time. 

For instance, R2 for net imports increased from 0.47 in 

1966 to 0.73 in 1981; for imports it increased from 

0.28 to 0.39; and for exports from 0.79 to 0.95 for 
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the same period. 

We introduced two variables: one designed to capture the 

influence of technical skills and the other to capture the 

accumulated stock of human capital in the determinants 

of comparative advantage. As Baldwin (1971), Stern(1976) 

and Stern and Maskus(1981) note, the share of 

technicians in the labour force may also be 

an indication of technological inputs, notably 

research and development (RD). The introduction of 

this variable may help to detect whether it reflects 

technological influences that cannot be distinguished 

from, or that may exist apart from, the industry stocks 

of human capital. The results of the analysis are 

presented in Table 8.14. 

Comparing these results with the three-input regression 

presented above, it is clear that technological 

influences and human capital on Taiwan's manufacturing 

trade, in addition to the effects of physical 

capital, skilled labour, and unskilled labour, are 

important. The coefficient of the technological 

variable is, except for 1971, positively related to net 

imports, but statistically significant only for the 

years 1976 and 1981. This is also true when imports 

only are considered. Like the technological 

variable the human capital variable also seems to play 

an important role in the determinants of comparative 

advantage of Taiwan's trade in manufactures. This 
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variable was significantly related to inter-industry 

differences in net imports for the periods 1966 to 

1971. However, for the remaining periods the 

coefficient was negative but not statistically 

significant. Furthermore, as the Table 8.14 indicates, 

the coefficient changed signs from positive in the first 

two periods to negative in the last two periods. As can 

be seen from this table, the coefficient of human 

capital use loses its importance when related to the 

inter-industry difference in the net imports. On 

the other hand, when it is related to exports, it 

gains in importance during the last two periods. 

This is evidenced from the increase in the 

coefficient of the variable over the period under review. 

Furthermore, as Table 8.14 shows this coefficient was 

significantly and positively related for the last periods 

under review. However, when exports are taken as the 

dependent variable, technological factors do not seem 

to be important determinants of Taiwan's trade in 

manufactures. As the table indicates, even though 

technological variable are positively related with 

exports for the 1971-1981 period, they are not 

statistically significant. On the other hand, the 

human capital variable was negatively and 

significantly related to exports for the first period 

and positively and significantly for the remaining 

periods. Furthermore, it is clear that the 

coefficient of this variable has increased during the 
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last period under review. 

Table 8.14 Scaled regression on direct factor inputs of 
physical capital, human capital, unskilled labour 

and technological variable 1966-1981. 
-------------------------------------------------------- 

1966 1971 1976 1981 

1. Net Imports (M-E) 
C -302.000 3159.000 -1 1277.000 -60 975.000 

(0.498) (2.300) (-1.338) (-3.850)** 
K -0.412 -0.036 -0.160 0.156 

(-2.119)** (-0.309) (-0.881) (1.261) 
T 37.216 -219.970 3381.400 9 141.000 

(0.571) (1.194) (3.257)*** (5.050)*** 
H 0.513 0.600 -0.062 -0.016 

(4.593)*** (5.225)*** (-0.401) (-0.208) 
U -0.089 -0.347 -0.159 -0.428 

(-4.631)*** (-7.905)*** (-1.234) (-2.897)*** 
R2 0.57 0.75 0.73 0.81 
F 10.726*** 25.600*** 22.720*** 36.253*** 

2. Imports (M) 
C 567.000 1871.000 -18177.000 -77246.000 

(0.990 1.400) (-2.202) (-5.136) 
K -0.423 -0.055 -0.116 0.265 

(-2.304) (-0.487) (-0.654) (2.254) 
T 27.000 -96.000 3855.000 9760.000 

(0.436) (-0.534) (3.792)** * 5.677)*** 
H 0.424 0.726 0.052 0.128 

(4.023)** (6.501)*** (0.342) (1.717) 
U -0.034 -0.252 0.079 -0.027 

(-1.893) (-5.909)*** (0.636) (-0.190) 
R2 0.390 0.600 0.350 0.650 
F-t 5.259*** 12.825*** 4.529*** 16.103*** 

3. Exports (E) 
C 264.000 - 1288.000 - 6900.000 16270.000 

(1.513) (-1.748) (-2.206) (-2.323) 
K -0.111 -0.019 0.044 0.109 

(-0.119) (-0.307) (0.649) (1.990) 
T -10.000 124.000 474.000 619.000 

(-0.553) (1.258) (1.230) (0.773) 
H -0.089 0.126 0.114 0.145 

(2.764)** (2.048)** (1.985)* (4.159)*** 
U 0.055 0.095 0.237 0.401 

(9.874)*** (4.020)*** (4.978)** * (6.142)*** 
R2 0.800 0.890 ' 0.960 0.970 
F 33.549*** 69.841*** 196.729*** 252.684*** 

Notes: see table 8.13 
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Thus, as can be seen from Table 8.13, the period 1966- 

1981 can be divided into two sub-periods as regards to 

skilledlabour content of manufactured exports in Taiwan. 

Exports were negatively correlated with skilled 

labour for the 1966-1971 period but positively 

correlated for the 1976-1981 period. As is evident from 

the tables appended to this Chapter, inter-industry 

export performance is related more strongly with human 

capital than either physical capital or the 

technological variable. Scanty evidence available so 

far seem to supports this finding. Noland(1987) has 

shown that Taiwan's ranking in human capital endowment 

is higher than its physical capital endowment when ranked 

with a group of developing and newly-industrializing 

countries. Needless to say, this may be due to the 

excellent educational system that Taiwan experienced 

during its course of rapid economic development. 

8.4.4. Determinant of, Taiwan's Regional Trade. 1966-197 

In Chapter 5 we hypothesised that a country in the 

middle of the factor endowment ranking will 

export labour-intensive products to countries above its 

ranking and import physical- and human-capital-intensive 

products from these countries. By contrast, it 

will export physical- and human-capital-intensive 

products to countries below its factor endowment 

ranking and will import commodities that are 

unskilled labour-intensive from these countries. Thus, 
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the . relative explanatory power of the trade 

theories may vary with particular regional trade flows. 

It is argued here that trade in manufactured goods 

between developed and developing countries is more 

likely to be explained in terms of factor 

proportions theory than is such trade among 

developed countries themselves. From the viewpoint of 

a developing country like Taiwan, one might expect 

an inconclusive answer for the determinants of 

comparative advantage in trade between Taiwan and 

the rest of the developing countries. Theoretically it 

seems that the difference in relative factor 

prices may not be sufficiently large to suggest 

the factor proportion hypothesis as a prominent 

explanation of trade between Taiwan and the rest of the 

developing countries especially as early as 1966 and 

1971. This may be less true during the latter stages 

of the massive capital and human accumulation of 

Taiwan and the other members of the 'Gang of Four' 

countries. As was indicated in Chapter Seven, Taiwan 

was exporting its abundant resource to developed 

countries and exporting relatively more capital- 

intensive and skill-intensive products to developing 

countries. The purpose of this section is, therefore to- 

augment the above findings by means of regression 

analysis. We shall attempt to assess the major 

determinants of regional comparative advantage for the 

year 1966 and 1971. 
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The results pertaining to the 1966 and 1971 regional 

trade are presented in Table 8.15 and Table 8.16. As 

can be seen from Table 8.15, for 1966, exports to 

developing countries are more physical and human- 

capital intensive than exports to developing countries. 

Physical capital is negatively and significantly 

related with exports to developed countries ; while 

positively and significantly related with exports to 

developing' countries. We also observe a similar trend 

when the human capital variable is taken into 

consideration. 

Human capital was negatively and significantly related 

with exports to developed countries; but positively 

and significantly correlated with exports to 

developing countries. The unskilled labour variable 

Table 8.15. Regression Results of the Determinants of 
Regional Exports, 1966. 

--------------------------------------------------------- 
Total Exports Exports 

Exports to DCs to LDCs 

Constant 132.000 103.000 19.000 
(1.072) (0.769) (0.265) 

K -0.07 -0.149 0.142 
(-0.143) (-2.661)** (4.698)*** 

T 8.65 18.852 -9.044 
(0.331) (0.661) (-0.585) 

H -0.117 -0.187 0.070 
(-3.167)*** (-4.640) (3.214) 

U 0.051 0.049 0.003 
(11.336)*** (9.880)*** (0.972) 

R2 0.81 0.77 0.56 
F-t 
---- - 

40.269*** 
-- 

32.080*** 
-------------- 

11.900*** 
------------ - ---- - 

Notes: see 
--------------- 

Table 8.13 
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was positively correlated with exports to developed 

and developing countries; but was highly significant 

only when related with exports to developed countries. 

Table 8.15 further reveals that the physical capital 

variable was negatively correlated with exports to 

developed countries but positively and significantly 

related with exports to developing countries. 

For the 1971 regional regression analysis, there is no 

fundamental difference in the determinants of the 

net imports for the various groups. The only difference 

is in the coefficient of the human capital. In the case 

of the net imports between Taiwan and the other 

developing countries, the human capital variable is 

negatively and significantly related to this dependent 

Table 8.16 Regression Results of the Determinants of 
Regional net imports, 1971. 

--------------------------------------------------------- 

Net Imports Net Imports Net Imports 
DC (LDCs) 

Constant -234.000 -253.000 18.000 
(-0.234) (0.244) (0.139) 

K 0.731 0.619 0.120 
(3.277)*** (2.678)*** (4.231)*** 

T 4.249 3.664 0.613 
(0.310) (0.049)*** (0.065) 

H 0.103 0.322 -0.219 
(0.310) (0.946) (-5.156)*** 

U -0.253 -0.246 -0.067 
(-5.516)*** (-5.251)*** (-1.149) 

R2 0.34 0.29 0.38 
F-t 11.410*** 9.095*** 13.986*** 
No 
------ 

101 101 
---------- 

101 
-- 

Notes: 
---------------- 
see Table 8.13. 

-- --- ---------------- 
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variable; while it is positively (but not statistically 

significant) related to the trade balance between Taiwan 

and the developed world. 

The determinants of the regional exports Table 8.16 

between Taiwan and the developed world had the 

expected signs in the cases of physical capital and 

unskilled labour (but nothuman capital) and the 

coefficients were highly significant. 

Table 8.17. Regression Results of the Determinants of 

-------- 
Regional 

---- -- - 
Exports, 1971. 

--------------- ---------------- --- ------- 
Total Exports Exports(DCs) Exports(LDCs) 

Constant 775.000 711.000 65.000 
(1.124) (1.028) (0.585 

K 0.582 -0.699 0.116 
(3.854)*** (-4.613)*** (4.803)*** 

T -14.075 -10.802 -3.301 
(-0.282) (-0.216) (-0.412) 

H 0.592 0.513 0.079 
(2.626)** (2.268)** (2.193)** 

U 0.189 0.192 -0.031 
(6.080)*** (6.165)*** (-0.638)*** 

R2 0.54 0.52 0.47 
F-t 26.638*** 24.106*** 19.886*** 
No. 

---- ---- 
101 

---- 
101 

--------------- 
101 

---------------- 
Notes: 

-------------- 
see Table 8.13 

The empirical results of trade with developing countries, 

however, are much different than those for the trade 

with developed countries. We note that the 

individual performance of some of the independent 

variables differs significantly from that of those in 

trade with developed countries. For instance, the 

physical capital variable is positively and significantly 
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related while the unskilled labour variable is 

negatively related to exports to developing 

countries. However, both groups of destinations, 

human capital is positively and significantly 

related and the technological variable is negatively 

related but negligibly. 

8.4.5. Determinants of Changing Pattern of Taiwan's 

Trade 

The regression analysis presented above was concerned 

with the structural determinants of Taiwan's 

comparative advantage at a specific point in time. 

However, as Stern(1975) notes, this kind of 

analysis affords only limited insight into the 

initial determinants of comparative advantage and 

the process of changing through time. 

As has been pointed out elsewhere in this 

dissertation, Taiwan's growth and structural change 

in terms of both output and factor inputs was phenomenal. 

Physical capital accumulation relative to human 

capital accumulation was relatively high. This change 

coupled with the big structural change that has taken 

place over the last three and half decades may provide 

a good opportunity for examining the direction of 

change of the country's comparative advantage during 

this period of rapid transformation. 

The analysis that follows is basically the same as the 
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previous one. The procedure used to assess the 

changing pattern of comparative advantage is to regress 

changes in the relationship of the pattern of trade to 

the intensity of some factor inputs. The regression 

model to be used can be written as follows: 

CXi =q (Ki , Ui, Si) ....................... (8.4) 

where CXi is alternatively the change in net imports, 

exports and imports; the other variables are defined 

as before. Table 8.18 presents the results of the 

regression model. 

The result supports the view th 

determinants of trade of Taiwan 

change with the changes in the factor 

country. As Taiwan progresses, she 

the export relatively more capital 

intensive products. 

at the structural 

are expected to 

endowment of the 

may embark upon 

and more skill- 

Our results indicate that human capital is gaining 

in importance as a major determinant of the changing 

pattern of comparative advantage in Taiwan. As is 

evident from Table 8.18, the 1971-1981 changes in 

exports were positively correlated with the 1971 

levels of the four independent variables; with human 

capital and unskilled labour highly statistically 

significant. Inter-industry changes in exports were also 

positively and significantly correlated with the 

changes of the independent variables of 1971 and 1981. 
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Despite the fast growth in physical and human capital, 

however, the major determinant of Taiwan's comparative 

advantage is still is abundant factor, namely, unskilled 

labour. 

Table 8.18. Regression Estimates (changes in variables), 
1971-1981. 

Dependent Variables 
-------------------------------------------------------- 

Change in 
Net Imports Imports Exports 

C 322995.0000 
(2.435) 

K71 -1.358 
(-1.031) 

T71 -1573.000 
(-0.912) 

H71 2.013 
(1.706) 

U71 -1.600 
(-6.657)*** 

R2 0.73 
F-t 23.083*** 

7705.0000 
(0.811) 
-0.751 

(-0.795) 
-74.617 
(-0.060) 

6.620 
(7.830)*** 
-0.889 

(-5.159)*** 
0.71 

21.049*** 

-24589.000 
(-2.519) 

0.608 
(0.627) 

1499.000 
(1.108) 
4.608 

(5.305)*** 
0.712 

(4.021)*** 
0.88 

60.257*** 

Change in the Independent Variables 

C 5578.000 -1841.000 -7420.000 
(0.538) (-0.191) (-2.185) 

CK 0.289 0.313 0.024 
(1.813) (2.109)** (0.456) 

CT 5684.000 4082.000 -1602.000 
(2.551) (1.969) (-2.193)** 

CH -0.303 0.024 0.327 
(-3.335)*** (0.287) (10.992)*** 

CU -0.188 0.223 0.411 
(-1.211) (1.543) (8.075)*** 

R2 0.65 0.37 0.97 
F-t 

------- 
15.884*** 5.027*** 

--- 
259.360*** 

- -- 
Notes: 1. 

---------------- 
see Table 8.13 

----- ------ ---------------- 

2. CK, CT, CH, CU, represent changes in a) fixed 
assets, b) the number of technicians in total 
employment, c) human capital, and d) unskilled 
labur respectively. 
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8.4.6 A Logit Analysis of Factor Content of Taiwan's 

Foreign Trade: 1966-1984. 

The model specification presented above to reflect the 

sources of comparative advantage has been criticised 

by Harkness and Kyle(1977). According to Harkness and 

Kyle regressing the net imports on some 

determinants of comparative advantage is not supported 

by the hypothesis set in the Heckscher-Ohlin 

trade model. The Heckscher-Ohlin model predicts 

that, for a labour-abundant country, industries with 

relatively lower capital/labour ratio will tend to be 

exporters while those with relatively higher 

capital/labour ratios tend to be importers. However, 

the model does, not say that, across industries, either 

the relative or the absolute share of net exports will 

be monotonically decreasing with the capital/labour 

ratio ceteris paribus (see Harkness and Kyle, 1977). 

In short, there is nothing in the theory to say that 

industries with lower capital/labour ratio will have 

higher net export surpluses; at best those with lower 

capital/labour ratio will simply tend to be exporters. In 

general, in a multi-factor proportions model with more 

goods than factors, and incomplete factor- 

price equalization, only the direction and not the 

value (or share) of trade can be predicted (see 

Bhagwati, 1971). 

Given the above criticisms, Harkness and Kyle suggest 
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that the consistent way of reconciling the theory 

with the empirical work is to consider only whether an 

industry' is a net exporter or net importer and 

ignore either the absolute or the relative size of its 

net net imports. For this reason they (Harkness and 

Kyle) suggest that the dependent variable in in the 

regression models presented above should take a 

binary variable where it takes the value of 1 (one) if 

the industry is a net exporter and 0 (zero) if it is 

a net importer. In such a case, the ordinary least 

square model is inappropriate; instead they suggest a 

logit or a probit model. 

In contrast to the intrinsically linear models to which 

ordinary regression is applied, the logit or the 

probit models have a nonlinear probabilistic 

interpretation, in which predicted values can be 

considered an estimate of the conditional probability 

of the event's occurring, given the independent 

variables (Goldberger, 1964, p. 249; and Baum and Coe, 

1977). Formally, the model for a single independent 

variable may be specified as: 

Yi=a+BXi+ei ......... ................. (8.6) 

I with Pro(i) 

Yi= ................. (8.7) 

0 with Prob(1-¢5i ) 
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The model postulates that the logarithm of the odds of an 

industry's being a net exporter is a linear in 

the explanatory variable. That is, the logit model 

expresses probabilities as log-linear functions of the 

independent variables): 

ln[(O/(1-0)7=a+BXi ...................... (8.8) 

solving for 0 

6i=1/C1+exp(-a+BXi))7 ................ (8.9) 

With continuous independent variables, a maximum 

likelihood estimation procedure is used to yield 

estimates of the parameters; which for our data requires 

the use of an iterative solution method (Pindyck and 

Rubinfeld, 1981, p. 287 sqq. ). 

In Table 8.19 and 8.20 regression results for the total 

Table 8.19. Logit Analysis of Taiwan's Net Exports, 

--------- - 
1966-198 

-- 
1 
---------- ------- ---------- 

1966 
---------- 

1971 1976 
--------- 

1981 

C -1.3155 0.189 1.0598 0.341 
(-1.845) (0.242) (1.365) (0.530) 

K 0.449 -0.279 -0.061 -0.012. 
(0.952) (-1.393) (-1.005) (-0.786) 

S -0.142 -0.541 -0.300 -0.264 
(-1.017) (-2.072)** (-2.386)** (-2.402)** 

U 0.148 0.663 0.277 0.293 
(1.742)* (2.300)** (2.530)** (2.445)** 

R2 
------ 

0.16 0.48 
- 

0.51 
------- 

0.48 
------------------------- 

Notes: see Table 8.13 
--- ---------------- 

net exports for the years 1966,1971,1976 and 1981 
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are presented. It is evident from Table 8.19 and Table 

8.20 except for 1966, physical capital is throughout 

negative and statistically insignificant. The 

coefficient of the skilled labour variable is also 

negative throughout the whole period; and statistically 

significant for the last three periods. The 

technological variable (see Table 8.20) is also 

negative throughout, but statistically signigicant for 

the years 1976 and 1981. The human capital variable 

has the expected negative sign for the first two 

years, but becomes positive for the remaining years, 

however, it is not statistically significant. The changes 

in the signs of the coefficients may be an 

indication that Taiwan is embarking more upon human-skill 

Table 8.20. Logit Analysis of Taiwan's's Net Exports 

--------- 
using four 

--------- - 
input variables, 1966-1981 

--------------- - - - 
1966 

---- ------ 
1971 

---- 
1976 

----- 
1981 

Constant -1.222 0.170 1.215 0.393 
(-1.679) (0.241) (1.415) (0.567) 

K 0.541 -0.358 -0.0404 -0.021 
(1.072) (-1.008) (-0.683) (-1.134) 

T -0.261 -0.665 -3.288 -1.856 
(-0.290) (-1.013) (-2.667)** (-2.264)** 

H -0.555 -0.236 0.040 0.013 
(-1.281) (-0.974) (0.674) (0.816) 

U 0.131 0.291 0.326 0.277 
(1.486) (2.403)** (2.859)** (2.264)** 

R2 
------ 

0.21 0.37 0.55 0.41 
-- 

Notes: s 
----------------------- 
ee Table 8.13 

------------ ----------- 

intensive manufacturing exports. In contrast, the 

unskilled labour variable is always positive and 

statistically significant in all but the first period 

(see Table 8.20). 
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8.5. Concluding Remarks 

By and large, our hypotheses concerning the determinants 

of comparative advantage of Taiwan's manufacturing 

trade are borne out by the regression results. The 

analysis presented above supports the view that 

Taiwan is exploiting its comparative advantage in 

unskilled labour. The regression estimates also 

seem to suggest that Taiwan's export structure is 

changing with the changes in human and capital 

accumulation. The empirical findings also suggest that 

the determinants of comparative advantage of 

Taiwan's trade with developed and developing countries 

are also fundamentally different and much as expected 

on the HOS reasoning. 

The empirical evidence presented above, as we have 

indicated already, has certain limitations. The 

study undoubtedly would have been more complete if 

Taiwan's comparative advantage were assessed with 

respect to the relative factor endowments of 

Taiwan's competitors. Secondly, it would have been 

better if more variables, such as scale economy and 

product differentiation were added to the list 

of the independent variables. Furthermore, to gauge 

the impact of the rapid physical and human capital 

accumulation on regional trade, the empirical 

studies should incorporate the determinants of regional 

comparative advantage during the 1980s. 
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Appendix A8.1 Correlation Matrix 1966 

MN66 M66 E66 K66 H66 T66 S66 U66 
MN66 1.000 
M66 0.838 
E66 -0.568 
K66 -0.221 
H66 0.270 
T66 0.195 
S66 0.486 
U66 -0.440 

1.000 
-0.027 
-0.033 

0.365 
0.082 
0.319 

-0.016 

1.00 
0.355 
0.057 

-0.235 
-0.409 

0.782 

1.00 
0.238 1.00 
0.141 0.004 1.00 
0.183 0.268 0.411 1.00 
0.314 0.211 -0.319 -0.389 1.00 

Appendix A8.2 Correlation Matrix 1971 

MN71 M71 
MN71 1.000 
M71 0.590 1.00 
E71 -0.602 0.290 
K71 -0.054 0.221 
H71 -0.166 0.533 
T71 0.157 0.062 
S71 0.472 0.150 
U71 -0.623 0.185 

E71 K71 

1.00 
0.283 1.00 
0.724 0.301 

-0.124 -0.094 
-0.412 -0.096 

0.922 0.310 

H71 T71 S71 U71 

1.00 
0.072 1.000 

-0.023 0.429 1.000 
0.689 -0.218 -0.426 1.00 

Appendix A8.3 Correlation Matrix 1976 

MN76 M76 E76 K76 H76 T76 S76 U76 
MN76 1.000 
M76 0.376 1.000 
E76 -0.738 0.347 1.00 
K76 -0.178 0.399 0.471 1.000 
H76 -0.575 0.424 0.890 0.404 1.00 
T76 0.439 0.310 -0.219 0.134 -0.135 1.000 
S76 0.477 0.217 -0.325 0.137 -0.228 0.674 1.00 
U76 -0.716 -0.292 0.937 0.473 0.839 -0.301 -0.401 1.00 

Appendix A8.4 Correlation_Matrix 1981 

MN81 M81 E81 K81 H81 T81 S81 U81 
MN81 1.000 
M81 0.271 1.000 
E81 -0.722 0.470 1.00 
K81 -0.095 0.562 0.491 1.000 
H81 -0.537 0.548 0.886 0.497 1.00 
T81 0.409 0.266 -0.184 0.048 -0.084 1.000 
S81 0.478 0.145 -0.334 0.011 -0.169 0.576 1.00 
U81 -0.717 0.378 0.929 0.461 0.780 -0.246 -0.361 1.00 
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CHAPTER 9 
SUMMARY AND CONCLUSIONS 

If the wealth of a nation has multiplied 
-miraculously, that nation must be Taiwan. 

Robert Wade 

One nation can and should learn from another. 

Karl Marx 

9.1. Summary of Major Findings 

In this dissertation the Taiwanese development experience 

in terms of output growth and labour absorption has been 

examined. We have observed that at a time when many 

other developing countries are economically stagnant and 

some are debt-laden, Taiwan enjoys: (i) a rate of 

economic growth almost unheard of in modern times, (ii) a 

relatively equal distribution of income, (iii) a near 

full employment of its labour force, and (iv) an external 

reserve balance of US $ 46.3 billon(1986). As was 

indicated also in Chapter Two, this exceptionally high 

growth rate in terms of output, employment and per capita 

income was accompanied by a structural transformation 

of the economy in which there was a substantial decline 

in the importance of agriculture, a rise in 

manufacturing, and a growing importance of trade. Above 

all, this spectacular growth and transformation was 

achieved without the worsening of distribution of income 

that often accompanied growth in other developing 

countries. 
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The primary objective of this summary is, therefore, to 

assess some of the important lessons that can be 

learned from the Taiwanese experience and evaluate 

the transferability of this miracle to other developing 

countries that are still struggling to overcome abject 

poverty and mass inequality. The aim is, to borrow words 

from Ranis and Fei (1987), 'to shed some light on some 

issues rather than provide definitive and 

incontrovertible answers' to the question of relevance 

and transferability of the Taiwanese model. 

There is no doubt that the fast growth of manufactured 

exports has been the most-important reason for Taiwan's 

prosperity and structural transformation. As the 

analysis of comparative statics in Chapter Four shows, 

export expansion' has been a very important source of 

output growth and structural transformation for the 

period covering 1961-1981, especially in the 

manufacturing sector, were export expansion was the 

dominant source of growth and structural transformation. 

Furthermore, even though the Granger-Sims causality test 

failed to confirm that exports cause economic growth 

(Jude and Marshall, 1985; and Darrat, 1987), 

our regression results show that there was a high and 

positive correlation between exports and economic growth 

in Taiwan. 

Our study also indicates that the role of exports in 
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generating employment was also significant. The 

proportion of direct and indirect employment generated 

by exports in total employment increased from 11.9 

percent in 1961 to 35.8 percent in 1984. 

To test the central hypothesis of the dissertation, 

namely, that exportables generate more employment per 

unit of valued-added than import competing commodities, 

several methods were used. The direct, the direct-plus- 

home-goods-indirect, and the direct-plus-indirect 

employment-generating capacity of exportables were 

compared against similar measures of the employment 

generation-capacity of import-competing industries. By 

all the three measures presented above, it was found that 

exportable industries generated more employment per unit 

of domestic value-added than import-competing industries. 

These findings have a major bearing on the employment 

implications of alternative trade strategies. They 

clearly indicate that trade policy can have a significant 

impact on employment creation and they thus have a 

sobering lesson for other developing countries who are 

still struggling to solve their employment problem. 

These findings have clearly demonstrated that in 

employment creation as in output growth, export expansion 

was superior to import substitution. 

Apart- from the above exercise, a separate test was 

carried out to see whether the determinants of trade in 

Taiwan changed with the changes in factor 
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accumulation and also to see whether Taiwan was 

utilizing its resources in line with its factor 

endowment. This dynamic interpretation of comparative 

advantage has also been examined specifically to see 

whether in the long-run equilibrium Taiwan's export 

commodities remained less capital- and less skill- 

intensive than import-competing commodities during the 

period of Taiwan's rapid physical-capital and human- 

capital accumulation. Our empirical results indicate 

that, as the theory predicts, Taiwan was exporting 

progressively more physical capital-intensive and 

more skill-intensive manufactured commodities. However, 

in none of the periods under consideration was the 

capital-intensity or the skill-intensity of exportables 

higher than that of import-competing commodities. 

Furthermore, in a bilateral test of Taiwan's trade in 

manufactures it was found that Taiwan, in line with its 

factor endowment, was exporting labour-intensive 

commodities to developed countries and importing skill- 

and capital-intensive commodities from these countries. 

In addition, Taiwan, being a country in the middle of the 

factor endowment ranking, was exporting more skill- and 

capital-intensive commodities to countries below its 

factor-endowment ranking in these factors than to 

countries above its factor endowment ranking. As the 

theory predicts also, we find that Taiwan was exporting 

more labour-intensive but less skill- and capital- 

intensive commodities to developed countries than to 
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developing countries. Thus, according to the Leontief 

type of test, Taiwan was exploiting its comparative 

advantage. 

Apart from the Leontief type of test, the Taiwanese trade 

structure 'in manufactured goods was analysed by 

cross-section regression analysis across industry groups 

for various dates in the period 1966-1981. Intensity in 

unskilled labour, physical capital, skilled labour and 

human capital were regressed against Taiwan's net 

imports, imports and exports. By and large, most of the 

regression results support the previous findings. Net 

imports were negatively and significantly related to 

unskilled labour-intensity and positively and 

significantly to skilled labour-intensity. Regarding 

physical-capital coefficient, however, there was no 

discernible pattern. As expected also, exports 

were" positively and significantly related to 

unskilled-labour intensity throughout the period under 

review. However, although they were negatively 

correlated with physical-capital and skilled-labour in 

the first two periods they were positively related to the 

two variables in the last two. That the regression 

coefficients for physical- and human-capital changed 

signs from negative to positive may be an indication 

that the sources of comparative advantage in Taiwan are 

changing towards human capital and physical capital. 

Concerning the determinants of bilateral trade (for 
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1971), we observe that Taiwan's exports to developing 

countries were positively and significantly related 

to human-capital intensity and physical-capital 

intensity while exports to developed countries were 

negatively correlated to physical-capital intensity but 

positively related to human-capital intensity. Therefore, 

consistently with the dynamic interpretation of 

comparative advantage and consistently with the 

hypotheses set up in Chapter 5, it was shown that, on 

the whole, the factor proportion theory within a multi- 

period and multi-country framework is consistent with the 

way- the pattern of comparative advantage has changed 

in the course of Taiwan's rapid economic 

development. 

Finally, a test was made to see whether distortions in 

the commodity market affect the employment- 

generating capacity of Taiwan's manufacturing 

industries. It was found that the more protected 

industries generate less employment that the less 

protected industries. 

9.2. Causes of Taiwan's Economic Miracle: A Summary 

From the empirical evidence pres 

dissertation and from other studies as 

clear that Taiwan provides an example 

which, following its comparative 

international trade in manufactures, has 

in terms of output growth, employment 

anted in this 

well, it seems 

of an economy 

advantage in 

reaped the gains 

and egalitarian 

344 



distribution of income. The rapid expansion of labour 

intensive exports and the accompanying employment 

are credited with the prosperity Taiwan enjoys. Indeed, 

by the year 2000 the per capita income of Taiwan is 

expected to be about 57 percent of the per capita income 

of the United states and slightly less than that of Italy 

(Klein, 1987). For a small economy completely bereft of 

natural resources this is indeed remarkable. 

In, the second part of this chapter we shall attempt to 

draw some of the important lessons that can be 

learned from the Taiwanese experience. 

Many students of Taiwan's success story ascribe this 

phenomenon to the early shift in strategy from import 

substitution to export promotion. It is argued 

that, rather than pushing inefficient import-substitution 

industries for the small domestic market, Taiwan opted 

for an export-oriented strategy and carried out policies 

that made it possible for the country to exploit its 

comparative advantage and develop labour-intensive 

manufacturing industries directed towards the world 

market (Myers, 1986). Once it was recognized that the 

domestic market was a limiting factor on the achievement 

of a sustained growth and structural transformation, 

Taiwan took several policy measures. The first step 

taken was to rationalize the economy in order to redress 

some of the past mistakes of the import substitution era. 
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Among the outstanding policy moves taken during this 

transition period were the abolition of the anti- 

export bias and the vigorous campaigns to promote 

exports. - Of these, the latter, incidentally, received 

little attention in the literature. Towards this end, 

the first step taken was to devalue the currency and to 

simplify the complicated foreign exchange system. 

Furthermore, defying the conventional wisdom of the 

day, Taiwan raised interest rates paid to savers and 

charged to borrowers to levels unheard of. This policy 

is believed to have set interest rates close to a market- 

clearing rate and yielded positive real returns to 

savings-depositors which in turn helped to boost 

the rise in the saving rate to a very high even by 

international standards. 

Finally, the government of Taiwan gradually liberalized 

and eventually abolished the commodity quota system. 

Foreign exchange was no more allocated by quota 

according to import category but was automatically made 

available to a large number of imports. Exports were 

further encouraged by an increase and generalization of 

tax and import duty rebates for industrial exports 

(Liang and Liang, 1981). In general, Taiwan adopted a 

policy in which broadly similar incentives for exports 

and domestic production were accorded and which gave 

producers neutral incentives as between domestic and 

imported inputs (Wade, 1988). 
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It is generally believed that these were the key policy 

measures that have played the crucial role in 

transforming Taiwan from a poor agrarian society to a 

small thriving industrial society. The policy measures 

that were taken during the transitional period were aimed 

at 'getting prices right' and lessening the role of the 

state in the direct running of the economy. 

Economists of the neoclassical tradition argue that 

after this policy shift it was the "unbridled free market 

mechanism with its concomitant of unrestrained export- 

orientation which did the trick of the spectacular growth 

in Taiwan and the rest of the 'gang of four'' (see 

Datta, 1987). 

9.3. Factors in Taiwan's Economic Miracle: A Summary 

The claim that the success of Taiwan and the rest of the 

'gang of four' represents "the embodiment of the 

neoclassical parable" (Bienfeld, 1982) has been 

challenged by many critics of the 'Asian Model'. As 

Kirkpatrick (1987) rightly argues: 

There are two main grounds on which the neoclassical 
interpretation of the NICs (of Asia) phenomenon can 
be questioned. First, it is argued that to explain 
the NICs' success simply in terms of 'getting the 
prices right' is to ignore the role of government 
regulation and intervention in ensuring that this 
condition was met. The second is to point to the 
specificity of the NICs' experience which limits 
the prospects of replicating the NIC model. 

Neoclassical economists argue that the initial strategy 

of import substitution followed in Taiwan was a mistake 
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(Myint, 1982, p. 126) and that the policy 

measures taken to promote exports were to redress 

these past mistakes. For them import substitution and 

export promotion are mutually exclusive and there is no 

'half-import substitution and half-export promotion' 

(see Krueger, 1985). To many critics, however, the 

initial import substitution followed in Taiwan though 

inefficient, was, in part, a stage in the development 

process that might have laid the foundation for future 

export growth and also for the subsequent upgrading 

Taiwan's export pattern into product lines where 

economies of scale and quality are of paramount concern 

(Kirkpartick, 1987; Wade, 1988; and Woronoff, 1987). 

Indeed some of the leading sectors of the 

Taiwanese economy were established during this period. 

Even at a later stage most of these industries were 

perhaps deliberately promoted by the state without due 

consideration to the country's short-run static 

comparative advantage. This is in line with the 

view that future-oriented developmental states such 

as Japan and Taiwan have sacrificed short-term static 

comparative advantage for a long-term benefit in 

investment of indispensable capital- and skill-intensive 

manufacturing industries (Blumenthal and Lee, 1985). 

Contrary to the view held by many neoclassical 

economists, recent case studies of Taiwan indicate 

that the state has extensively intervened to 

develop and shape industrial strategy including the 
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realization of comparative advantage, thereby 

establishing and maintaining an internationally 

competitive position in a number of industries (see 

Bradford, Jr., 1988; Wade, 1988; and White and Wade, 

1988). Import -controls and export incentives have 

been used to pursue a strategy based on selective 

import substitution and export promotion, with IS being 

used to develop local manufacturing capacity as a basis 

for subsequent export activities (Kirkpartick, 1987, 

p. 78). Furthermore, Taiwan has used tariff and 

licensing to create a sustained market for the 

development of infant industries; and when these 

industries developed Taiwan turned them towards the 

world market by subsidies, credit and exchange 

rate policies (Myers, 1986). The credit system has 

channelled financial resources at subsidized rates to 

preferred activities. The tax system has provided an 

exemption from import duties for export content (Myers, 

1986). There is no doubt that pervasive protection 

of infant-industry went hand in hand with favourable 

treatment of the export sector through taxes and credit. 

Taiwan is not therefore a pure case of export orientation 

as opposed to import substitution: it has combined 

the two strategies both sequentially and concurrently 

(Wade; 1988). As Wade further argues, even during the 

export-oriented strategy era, Taiwan has pressed ahead 

with a guided programme of import-substitution, at the 

same time as the economy has been 'outward-looking'. 
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However, while Taiwan and South Korea have protected and 

carried out import-substitution policies, their 

protection was not indiscriminate and comprehensive, and 

they also avoided the pitfalls of protection so 

apparent in many other developing countries where import 

substitution often comes at a price of exports and hence 

leads sooner or later to balance of payments problem. 

Above all, their-import substitution policy, unlike those 

of other, developing counties, prepared industries for 

export promotion (see Dornbusch and Park, 1987); and, 

despite the fact that Taiwan has actively intervened in 

the economy and the state has been ubiquitous, such 

interventionist policies were designed to nurture 

private enterprise and not to impede its activities 

(Myers, 1986). 

What the experience of Taiwan and South Korea teaches us 

is that the nature of state intervention is crucial to 

the development process. The issue is not one of 

state intervention in the economy. Apart from Hong Kong 

there is no country that has developed without protecting 

its industry (Sen, 1981 and 1983). The question is how 

the government intervenes and for what purposes. 

Success can be achieved despite state intervention. 

In Taiwan, as-in Japan before it, the state itself led 

the industrialization drive, that is, it took over the 

developmental functions (Johnson, 1982). Taiwan, to use 

Johnson's terminology, is a 'plan-rational' state: 
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In the plan-rational state, the government will 
give greatest precedence to industrial policy, that 
is, to concern with the structure of domestic 
industry and with promoting the structure that 
enhances the nation's international competitiveness 
(Johnson, 1982, p. 19). 

What makes the Taiwanese experience peculiar in the 

history of the role of the state in economic 

development is that its intervention was directive; 

that is, the state aims at predetermined results through 

conscious interference with market forces and selective 

application of incentives and/or controls (see Luedden- 

Neurath; 1988). Thus, as Bradford Jr. (1988) argues, 

the state has had a highly specific strategic design 

internally and externally and has marshalled policy 

instruments and engaged the private sector to achieve it. 

In its strategy for economic development, Taiwan has: 

"... identified certain key sectors which are of 
special importance for the economy's future growth- 
either to reduce the economy's vulnerability 
to foreign (especially Japanese) suppliers, 
or to generate a high value-added, more income 
elastic, more closely interlinked set of productive 
activities" (Wade, 1988, pp. 57-8). 

The case of Taiwan clearly demonstrates that the 

government played a crucial role in the initial 

stages of, the economic miracle. During the early 

stages, exports were singled out with subsidies, credit, 

and an attractive real exchange rate. When the situation 

called for more capital-intensive and technology- 

intensive industrialization, import restrictions were 

provided to generate profitability for infant 
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industries (Myers, 1986). It is therefore important to 

recognize that Taiwan's economic policies were not 

concerned alone to 'get prices right'; they were also 

intended to shape and direct the pace and direction of 

the country's future growth. The government was 

fully aware how to change the comparative advantage of 

the country in anticipation of changing world demand. 

In particular the state was aware that: (i) the 

country's dependence on labour-intensive manufactured 

exports would face problems from external 

competition and also from labour shortage in the country 

itself; (ii) dependence on traditional manufactured 

exports might not be a feasible strategy in the long-run, 

and- hence export strategy was geared towards 

commodities whose income-elasticity of demand was higher, 

for instance, from textiles to electrical and electronic 

products. The government also attempted to reduce the 

dependence on imported inputs for its leading sectors 

(Wade, 1988) which-is evidenced. from the decline in the 

import coefficients of its leading export sectors (see 

Chapter-4). " As was explained in the chapter that deals 

with the sources of industrial growth and structural 

change, Taiwan's leading industrial sectors have 

changed dramatically over the last three decades. Light 

industries were progressively overtaken in importance by 

heavy industries such as chemicals, machinery and 

electrical and electronics. This rapid structural 

transformation has led Fajnzylber (1981, p. 121) to make 
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the following remarks: 

It would be difficult, if not impossible, to try 
to explain this diversification towards capital- 
intensive sectors (petrochemicals) and sectors 
making intensive use of skilled labour and 
technology (such as shipbuilding) as a mere automatic 
reflection of the system of static comparative 
advantages and pressures by advanced countries, which 
in actual fact will themselves be affected by this 
industrial diversification of Taiwan. What it is 

wished to stress is that the industrial strategy 
of Taiwan, as in other cases, is due to a 
significant extent to the political decision of 
domestic economic and social agents which come 
together in the definition of the strategy 
formulated by the State. 

It is therefore safe to assume that the strategy Taiwan 

followed was not wholly guided by profitability based 

on current comparative advantage alone but by a 

strategy that could "... create a flexible and integrated 

production structure within Taiwan, so that the economy 

can respond quickly to changes in world market conditions 

and be less vulnerable to interruptions in input 

supplies" (Wade, 1988, p. 54). It may be for 

this reason that after the oil crisis Balassa(1985) found 

that developing countries including Taiwan that followed 

the export-oriented strategy did better in terms of 

growth and structural adjustment and were able to 

weather the recession much better than countries that 

followed the import-substitution strategy. Furthermore, 

if it were not for this strategy and the maturity that 

accompanied it, it would have been difficult for Taiwan 

to adjust quickly to the voluntary export restrictions 

demanded by the advanced countries (Ranis and Orrock, 
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1985). 

As was pointed out earlier, the second basis on which the 

neoclassical argument has been challenged is that it 

fails to appreciate the distinctive features of the 

international. economy and/or the particular 

characteristics the individual 'gang of four' countries 

had at the time of their take-off. 

Taiwan's take-off was assisted by favourable world 

economic growth with unprecedented expansion of world 

trade throughout the 1960s, in contrast with the 

later slowdown in economic growth and heightening 

protectionism in the advanced countries (Cline, 1984; 

Kaplinsky, 1984). In fact Adelman (1985, p. 935) 

predicts that "... most LDCs which are not already 

newly industrialized countries (NICs) with 

established export markets are unlikely to break 

into international markets for non-traditional exports in 

the next decade". Furthermore, Cline(1982) is of the 

opinion that the assumption that NICs' export success 

can be replicated by other countries is subject to a 

fallacy of composition. According to him, if the other 

LDCs had the same intensity of export production as the 

the 'gang of four', the share of all LDCs in the 

manufactured imports of DCs would increase to 60 

percent, and according to him it may not be 

possible for the developed countries to absorb these 

increases. However, Cline's view is static. As the 
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Asian NICs' comparative advantage moves from unskilled- 

labour-intensive to capital- and skill-intensive, their 

export composition will change and they have to move to a 

second stage of export expansion in human-skill and 

capital-intensive products and their place in unskilled 

labour-intensive export products will eventually be 

taken by second generation exporters which are 

relatively well endowed with abundant labour relative to 

the 'gang of four'. 

Furthermore, the fact that foreign exchange earnings of 

these countries ('gang of four') is substantial, may 

stimulate import growth in the developed countries 

(Ranis, 1985). Furthermore, as Bhagwati (1987) remarks, 

... in aggregate the share of manufactured exports from 

developing countries in the consumption of manufactures 

in developed countries runs even today at a little 

over 2 percent". In addition, Cline and other pessimists 

also seem to forget the role of intra-industry 

specialization among developing countries themselves and 

between them and the developed countries. As Cline 

himself acknowledges, however, the pursuit of 

export-oriented strategy simply amounts to adoption of 

a structure of incentives which do not discriminate 

against exports. Therefore, irrespective of the vagaries 

of world demand, countries that are still 

discriminating against exports in favour of import 

substitutes should aim at reducing or eliminating this 
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bias. 

The economic take-off was also assisted by an easy access 

to international finance in the late 1960s which led 

to massive increase in the NICs' borrowing, and 

enabled them to maintain high growth rates through 'debt- 

led growth' (Griffin-Jones and Rodriguez, 1984). Had the 

international situation been less propitious, growth 

rates may well have been lower (Amsden, 1985). In a 

recent article Singer and Gray (1988) found that 

economic growth was very much affected by world economic 

growth. They are of the opinion that: 

High growth rates of export earning occur only 
when external demand is strong. The world demand 
factor is generally larger than the trade policy 
factor ... [thus] outward orientation cannot be 
considered as a universal recommendation for 
all conditions and for all types of countries. 

To some observers-the starting point of the Taiwanese 

economic miracle was the favourable colonial heritage 

from Japan. Apart from laying some basis for 

industrial take-off by providing infrastructural 

facilities, the Japanese colonial system developed the 

agricultural sector in Taiwan which later became the 

cornerstone of the Taiwanese miracle. Unlike other 

colonial powers, Japan regarded Taiwan an 

"agricultural appendage to be developed as a complement 

to Japan" (Amsden, 1985) and make Taiwan the 

'breadbasket' for Japan to provide food necessary to feed 

it's (Japan's) growing industrial labour force. 
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Therefore, -instead of destroying the indigenous 

social and economic structure of Taiwan, the Japanese 

sought to promote-its development in particular its rice 

and sugar production for which Taiwan had a comparative 

advantage (Grabowskl, 1988). This was in sharp 

contrast to the colonial experience of many 

African countries where the social and economic fabric 

of the peasantry was destroyed to give room for the 

production of of cash crop for exports. Thus, the 

agricultural sector was developed as an enclave 

for a cash crop with no apparent linkages with the rest 

of the economy. While in some colonies, for instance, 

India under the British rule the agricultural sector 

stagnated and food production actually fell, the 

agricultural sector in Taiwan under Japanese rule 

flourished through the provision of modern agricultural 

facilities such as fertilizers, irrigation and land 

reform (see Datta, 1987). Furthermore, Taiwan was 

fortunate because Japan was itself a development oriented 

state (see Amsden, 1985; Datta, 1987; Grabowski, 1988; 

Koo, 1987). Indeed, as a result of Japan's development- 

oriented strategy and the various measures taken to 

modernize agriculture, it is reported that the welfare of 

Taiwanese peasants in the first half of the 

twentieth century may have exceeded that of Japanese 

peasants (Ouchi, 1967 in Ainsden, 1985, p. 81). Even 

after the change in policy from import substitution to 

export promotion, Taiwan, unlike most developing 
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countries, was fortunate to have close links with 

two of the leading economies of the world (Wade, 

1988): Japan, a developmental state, and the United 

States dedicated to making Taiwan a success story. 

The economic aid provided during the 1950s and 1960s also 

played an important role in that it provided a sound 

basis in the critical stages of the gestation of the 

export-led growth. 

The United States'ýassistance played an important 
role in the task of controlling inflation at the 
beginning of the 1950s. Moreover, if it had not 
been for United States aid, the trade deficit of 
Taiwan would have been a factor capable of 
seriously limiting the country's economic 
development during the take-off. United States 
aid overcame this bottleneck by increasing the 
foreign exchange resources and providing support 
for the importation of indispensable inputs 
served as a complement to the domestic labour 
force and other components of investment" 
(Fajnzylber, 1981, p. 128). 

And according to Woronoff(1986), it was only thanks to 

American military and economic assistance that the 

country could pull of the tailspin. Military aid took 

some of the pressure off the government which could 

finally turn itself to economic issues. 

Despite the fact that some countries have received more 

aid (per capita) than Taiwan; their economic progress 

was dismal compared to that of Taiwan. Unlike 

these countries, the purpose of economic assistance given 

to Taiwan seemed to have a clear and definite purpose: 

to make the country an export-oriented capitalist success 
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story that would be an envy of countries in the 

communists world and a model for the rest of the 

developing countries. American AID (Agency for 

International Development) officials as early as 1959 

wanted Taiwan to become an export-oriented country. 

Accordingly, they advised and convinced the Taiwanese 

government to relax or cease some of the policy 

measures that were alleged to have made the economy 

distorted. It was during this period that the policy 

measures that laid the foundation of the export-led 

growth strategy was taken (Woronoff, 1986). Despite 

this massive economic assistance, however, it is 

argued that Taiwan could have grown just as fast and have 

consolidated her economic infrastructure for further 

growth as well as it did if the country had had less aid 

but a smaller military budget (Myers, 1986). 

It can not be denied that the above factors have helped 

Taiwan to take-off faster than most developing countries; 

however, as Myers (1986) rightly argues: 

they are not sufficient to explain the remarkable 
economic performance so far achieved. If certain 
government policies had not been initiated when 
they were, even these favourable conditions would 
not have sufficed for Taiwan to have achieved the 
transformation that it did. 

Hence, while there are strong grounds for believing that 

much of the economic success can be explained by 

historically specific factors, nevertheless, at the 

same time there is even stronger evidence to show that 
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the policies that have been pursued to eliminate the 

anti-export-bias was the major factor in stimulating 

higher economic, employment and equitable distribution 

of income. 

9.4. Lessons from the Taiwan's Experience 

Despite some of the divergent and even conflicting views 

expressed about the Taiwanese economic miracle, it is 

possible and equally important to draw some very 

important lessons from the Taiwanese experience. 

First and foremost, as Myers (1986, p. 64) rightly 

remarks, the spectacular economic growth and 

structural transformation achieved in Taiwan was not a 

result of a single policy but of different policies 

applied at different times. Various kinds of policies 

were initiated, refined, tried and even abandoned as 

conditions dictate. 

Second, economic development in Taiwan was not the result 

of setting prices right alone. Taiwan's development 

strategists were fully aware that prices are important 

but markets cannot in general be trusted and hence left 

alone. To borrow Dornbusch and Park's (1987) words: 

"The recipe therefore was definitely not simple 'hands- 

off, give free reign to market force', government 

interference was intensive and decisive (see also 

Scitovsky, 1985). Taiwan was not a laissez-faire 
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economy: considerable state intervention was involved in 

guiding the economy towards a deliberate structural 

transformation. The Taiwanese state, as Japan before 

it followed state-induced strategy which emphasized 

private sector in implementing strategies with the broad 

economic framework that the state establishes to pursue 

its chosen development objectives (Johnson, 1982). State 

intervention in Taiwan was 'market-conforming'. In 

implementing its economic development plans, Taiwan was 

able to preserve the presence of competition without, 

perhaps, sacrificing its development objectives. However, 

the Taiwan experience does show the creation 

of appropriate price and income incentive is critical for 

the allocation of resources". 

Thus, contrary to the popular view, 

"The Taiwanese development experience, then, is 
very difficult to stereotype either as market- 
oriented success story or as an illustration of the 
triumph of dirigisme and policy intervention. 
Instead, its success is due to a mixture of both 
elements in effective and powerful interaction-and 
to a mixture, rather than sequencing, of import 
substitution and export promotion" (Bradford, 
1986, p. 121). 

Third, the history of Taiwan's economic development since 

the early 1950s consistently indicates that the state's 

priority was economic development. "A coherent 

development strategy was not only formulated but was 

followed by both the government and the private sector 

in providing an unusual degree of common direction to 

national energies in these cases" (Bradford, 1986, 
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p. 123). Furthermore, -unlike many developing countries, 

the government of Taiwan since its inception had always: 

... clear and urgent ideology of industrialization, 
and has -seen industrialization issues in a 
comprehensive rather than piecemeal perspective, in 
a military rather than a bargaining or 
'muddling through' mode (Wade, 1988). 

Fourth, the Taiwanese experience seems to suggest that 

economic development requires a strong developmental 

state with a highly capable bureaucracy imbued with a 

sense of national purpose. As Findlay(1988) rightly 

remarks, Myrdal's characterization of India as a 'soft' 

state would certainly not apply here. The state's 

commitment to economic expansion and, more important, 

to implementing well-chosen development strategies, 

differentiates Taiwan from other developing countries. 

Taiwan's authoritarian state has clearly demonstrated 

that it is dedicated to economic development and can 

mobilize its people by investing its economic 

surplus in highly productive activities that are 

vividly visible to the ordinary citizen. What motivated 

the Taiwanese people to participate in the development 

process is perhaps the mode of utilization of the 

economic surplus. The greatest challenge and lesson 

that can be learned from the Taiwanese experience may lie 

in the ability of the state to mobilize its people 

towards a common objective. The different classes in 

Taiwan do not seem to have fought to undermined one 

another nor did the state seem to have favoured heavily 
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one class over the other. As a result of this, unlike 

the experience of other countries, especially that of 

Latin America, "no `class posed a serious obstacle to 

export-oriented industrialization; -rather the 

dominant class responded constructively when the 

state tried to propel the economy into the new pattern of 

dependency" (Koo, 1987, p. 175-6). As long as 

development proceeds to the benefit of the society as a 

whole, and as long as a solid foundation for 

future development is laid, the authoritarian nature of 

the state can be tolerated. 

Lastly, the ingredients that made it possible are not 

likely to be easily transferred to other developing 

countries to help them initiate their own 

transformation. Economic development is a complex 

process that cannot be solved by economic principles 

alone. However, the experience of Taiwan's economic 

development teaches us that if private enterprise is 

nurtured and directed to exploiting a country's 

comparative advantage; then at least in some 

circumstances if is possible to remove widespread poverty 

and overcome the obstacles to take-off into sustained 

growth. 
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Apendix 3.2 

Decomposition of Sources of Industrial Growth 

Using the same notations as in the text, we have the 

following balance equation in domestic terms: 

Xt = AtdXt + UtBBt + UtCCt + Et 

solving for X we have, 
(A3.1) 

Xt = Rtd ( UtCCt + UtBBt + Et) (A3.2) 

Based on the above the balance equation the increment in 

output between two periods in time we be derived as 

as follows: 

2X=x2-Xl 

= R2d (U2CC2 + U2BB2 + E+2 )- [Rid (U1CC1 + U1BB1 + El ) 

(A3.3) 

Output (Xi) in the first period can be decomposed as 

follows: 

Rld (U1CC1 + U1BB1 + El) = Rld [(U2C -QUA) (C2 - QC)] 

+ Rid [(U2B -dUB) (B2 - QB)] 

+ R1d(E2-aE1 ) 

= Rld (U2CC2 - U2C4C) 

- Rl d( UC C2 + UCQ C) 

+ Rld (U213 B2 + U2 DA B) 

- Rl d( UB B2 + UB IB ) 

+ Rl d (E2 - AE) 

= Rld[U2CC2] - Rld[UCC2] 
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- Rid[ U2C C -UC4C] 

+ Rid [U2BB2 ]- Rid [UR B2 ] 

- Rid u2B B- U)B] 

+ Rid [E2 QE] 
(A3.4) 

Equation (A3.4) can be written as: 

Rid [U2CC2 + U2BB2 + E23 

- Rid[ UiC C+ UCC2] 

- Rl d[ Ul BAB + UB B2 ] 

- RiddE 
(A3.5) 

Then 4X= X2 - Xi can be decomposed as: 

4X = R2d (U2CC2 + U2BB2 + E2) - Rld [U2CC2 + U2BB2 + E2 ] 

+ Rid. [U1 C4C + UC C2 ] 

+ Rld[U1B4B + UB B2] 

+ R1 d4E 
(A3.6) 

which can be written as: 

6X 
= [R2d - Rid] [U2CC2 + U2BB2 + E2] 

+ Rld[U1C4C + UCC2] 

+ Rl d[ Ul B4 B+ UB B2 ] 

+ R1 d4 E 
(A3.7) 

The first term on the RHS of the above can be written as: 

[R2d - Rld] [X2 - A2dX2] _ [R2d - Rid] [I - A2d] X2 

[R2d - Rld] [I - A2d]X2 
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[R2d - Rid] [Q2] X2 

(A3.8) 

where Q2 =[I -A2 d] 

Thus, we have: 

[R2 d°- Rid] E Q2 ] X2 = R2 d Q2 X2 - Rl d Q2 X2 

_ [X2 - R1 d Q2 X2 ] 

R1 d Q2 ] X2 

= Rld [(I-Ald) - (I -A2d )]X2 

= Rld[I-Ala-I+A2d]X2 

= Rl d[ A2 d -Al d] X2 

= R1d4AdX2 
(A3.9) 

Change in output between two periods can now be written 

as: 

X= Rid UiCj C 

+ Rid UicCB 

+ Rid E 

+ RidpUCC2 

+ R3 d, 4UB B2 

+ RidbAdX2 
(A3.10) 

The last term measures the total impact of variation in 

the domestic input-output coefficent. These can be 

further subdivided into those originating in changes in 

the technology matrix and imort substitution of 

intermediate goods. An element of the domestic 10 
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coeffcient matrix Ad can be written as: 

ai jd= ai j- ai jm 

The first term on RHS represents changes in the 

technology matrix. The second term mixes overall changes 

in technology ( aijd and aijm ) and substitution 

between 

aijd and aijm with given techology aij. To separate 

these two Syrquin defines an auxilliary matrix äij2 which 

tells us what the import matrix in period 2 would have 

been if all changes had been due to import substitution 

only, with no overll change in aij. A typical element of 

the auxilliary marix can be defined as: 

ät j2= ai j2m (ai ji /ai j 2) ' (A3.11) 

ai im _ (ai j2m- äi j 2) + (äi J2 - ai im) (A3.12) 

define: 

aij2m (A3,13) 
mij2 = ---- 

ai 12 

then, 

ai jm= aij * mij (A3.14) 

(A3.12) can now be written as: 

aijm = [{(8i j2m * ai j2 )- (mi j2 * 8i j1) }+ 

{(miJ2 *aiji )- (miji* aij)}J 

[(mij2 * aij) +( mij * aiji)] (A3.15) 

367 



hence, 

Q aijd =4aij -[ mij2 *4 8ij) + (4mij * aiji )] 

_[ aij - (mij2 *Daij) - (4mij * aiji)] 

=[ {(1- mij2)4aij} - (4miji * aiji) 
(A3.16) 

Since mij = ai j m/ai j, and ui jW= ai jd /ai j, then, 

mi j+ ui jW=1 or 1- mij = ui j w; and mij _- ui j w. 

Then,. (A3.16) can be written as. 

aijd =[( uiJ2w4ai3) - (dui. jW aiji)] (A3.17) 

Therefore Rid Ad X2 (its elememts) can be written as: 

Rid [4 uijW aij1]X2 + R1d[uijW4aij]X2 

Thus equation (A3.10 ) can be written as 

X= Rid U1 CaC 

+ Rid U1 BAB 

+ R1dAE 

+ R1dAUCC2 

+ R1dAUBB2 

+ Rl d [GUi jW ai j 1] X2 

+ Rl d [ui j. ýWQ ai jI X2 
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