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INDUSTRIALIZATION POLICIES OF KOREA AND TAIWAN
AND THEIR EFFECTS ON MANUFACTURING
PRODUCTIVITY

Satoru OKUDA

INTRODUCTION

HE Republic of Korea and Taiwan are often considered to be similar based on
their high growth performance and current income levels. However, their
growth structure may not be the same. In order to detect the difference in

their growth structure, the author examined the total factor productivity (TFP).

TFP is a part of the value-added growth not explained by the increase in factor
inputs, and is considered to be a better indicator of welfare improvement. Specifi-
cally, TFP reflects various factors affecting productivity, such as deregulation, im-
provement in management and production technology, and externalities derived
from infrastructure. TFP is also affected by industrialization and related policy.
measures, such as export experience, inflow of foreign direct investments (FDI),
capital intensification, and opening up of the domestic market. As the rise in pro-
ductivity is a key element for sustained growth of an economy, the analysis of
the TFP growth structure for Korea and Taiwan should enable to determine why
the industrialization policies implemented in these two economies served to main-
tain a high economic growth. A

In the following, the author focused on the manufacturing industries of Korea
and Taiwan, taking into account the availability of data. In the first section the
industrialization policies of Korea and Taiwan were summarized, and in the second
section the TFP of the two economies was computed and compared at the subsector
level. In the third section the relationship between the industrialization policies and
TFP growth of the two economies was analyzed using an econometric model
which revealed structural differences in TFP growth. In the last section a conclu-
sion was presented.
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1. THE INDUSTRIALIZATION POLICIES OF KOREA AND
TAIWAN, AND CHANGES

A. Industrialization Policies in Korea

The Korean War which broke out in 1950 almost completely destroyed Korea’s
industrial facilities. After the cease-fire, the Korean government adopted an im-
port-substitution policy. The main emphasis was placed on the promotion of the so-
called “three whites” (sugar refinery, milling, and spinning industries). These were
typical import-substitution industries, which processed the U.S. aid materials to
meet the domestic demand. Other import-substitution industries, such as glass, ce-
ment, and fertilizers, also started to operate, but the small domestic market became
rapidly saturated with these products. By the late 1950s, the import-substitution
policy faced a deadlock.

Under such stagnant economic conditions, Major General Park Chung-hee, who
established a military administration in 1961, launched the First Five-Year Eco-
nomic Development Plan. The plan clearly indicated the government’s departure
from the import-substitution policy. In 1964, in light of decreasing U.S. aid, the
government modified the plan to totally abandon the import-substitution policy.
The modified plan advocated industrialization and export promotion in order to
obtain the foreign exchange necessary for economic development. Since then, until
the so-called “three lows” (the depreciation of the won against the yen, low oil
prices, and low international loan rates) period in the late 1980s, the Korean gov-
ernment basically adopted export promotion as a main pillar of the economic
policy. In the early stage of export promotion, the government selected light indus-
tries as main beneficiaries of the policy, considering that the economy had a well-
educated and abundant labor force.! However, in 1973, Park implemented a series
of heavy and chemical industry policies under his yu-shin (revolution) regime
which aimed at self-sufficiency of the national economy.> Consequently, the gov-
ernment carried out a series of policies aimed at promoting heavy and chemical
industries: steel, petrochemicals, shipbuilding, machinery, nonferrous metal, elec-
tronics, etc. As for exports, the government’s strategy was not only to increase the
total foreign exchange income, but also to improve retained foreign exchange,
which is defined as export income net of imported inputs. For this purpose, the
government encouraged the entrepreneurs to substitute imported capital and inter-

I The Korean government’s positive attitude toward export promotion can also be perceived in the
1970 amendment of the Foreign Fund Inducement Act. The amendment stipulated that in the pro-
cess of the government’s screening of foreign direct investment applications, it should offer prefer-
ential treatment to the export enterprises.

2 For further details on Korea’s policy shift toward heavy and chemical industry, refer to Ishizaki
(1996).
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mediary goods with domestic ones. The target of substitution progressed gradually
in line with the improvement of the export structure. However, the government
permitted to import the capital and intermediary goods for which domestic substi-
tution was not easy, provided they were used for producing export goods.

The year 1980 was a watershed in the history of the postwar Korean economy.
The economic growth in that year became negative, affected by the second oil
shock in 1979, poor harvest of rice, and political turbulence in 1980. In the late
1970s, many firms in heavy industries rapidly expanded their capital equipment
which became a heavy burden in the adjustment period of the early 1980s. Also,
terms of trade deteriorated drastically, leading to a sharp increase in foreign debt.
For several years until the advent of the “three lows” boom, foreign debt manage-
ment bound the government’s economic policy. In the industrialization policy,
“expansionism” was abandoned and the government actively promoted the adjust-
ment of investments by the private sector so that the economy would stop holding
inefficient capital stock. On the other hand, the government continuously promoted
expotts, for the foreign exchange income could help lessen the burden of the for-
eign debt repayment.

The “three lows” after the Plaza Accord in autumn 1985 was an unexpected
bonanza for the Korean economy which struggled painfully with the burden of the
foreign debt management. Especially, the competitiveness of Korean exports im-
proved greatly vis-a-vis Japan, and Korea entered the unprecedented era of current
account surplus. However, the Korean exports, often referred to as “flood,” caused
trade frictions in various overseas markets, including the United States and Euro-
pean countries.® In the domestic economy, on the other hand, the nationwide labor
disputes, which broke out in 1987, ignited the two-digit wage hike. As a result, the
competition with other developing countries such as China stiffened. Labor-inten-
sive industries, especially spinning, textile, and shoes, lost in the competition, and
some firms in these areas started to shift the production sites to other developing
countries such as Indonesia and Thailand. In this phase, Korea was compelled to
abandon its export-promotion policy which had continued for about three decades.
With the reduction in the gap between official and curb loan rates, the gain from
export finance became marginal in the 1980s. The won in general appreciated,
though occasional fluctuations brought about changes in actual rates. Liberaliza-
tion of imports was eventually implemented for consumer goods. Facing a strong
pressure from the United States, Korea has already opened up its market in the field
of what used to be “sensitive items,” such as beef and rice.

In the process of Korea’s industrialization, the government was not keen on in-
ducing FDI. According to the Ministry of Finance and Korea Development Bank
(1993), at the end of 1992, out of U.S.$80.2 billion of foreign fund inflow, FDI

3 For Korea’s trade frictions with Japan and the United States in the 1980s, refer to Ohyane (1992).
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accounted for only 9.7 per cent (U.S.$7.8 billion). Nevertheless, the government
promoted investments in the strategic industries, offering tax incentives. These
preferred industries consisted of export industries until the mid-1980s, and thereaf-
ter of those with a potential for technology transfer. In January 1994, the govern-
ment established the Planning Team for FDI Inducement, in order to introduce
more hi-tech industries.

B. Industrialization in Taiwan

Since the liberation from the Japanese occupation in 1945, the Taiwan govern-
ment enforced an import-substitution policy.* However, for some industries the
domestic market became saturated with the products leading to a surplus for ex-
ports. As early as the late 1950s, the Taiwan government decided to follow an
export-oriented policy (see Hong 1987, p. 2). In 1957, the Bank of Taiwan started
to supply low-cost export credit and in 1958 the government implemented the For-
eign Exchange and Trade Reform Plan. In 1960, the government announced three
major reforms. Firstly, Statute for the Encouragement of Investment was promul-
gated in order to introduce FDI as well as to encourage domestic investment. Sec-
ondly, multiple exchange rates were unified. Thirdly, the government amended the
tariff rebate system introduced in 1955 to further promote exports. During the mid-
1960s, export promotion was further expanded with the implementation of addi-
tional export-promotion measures, including bonded factories and export process-
ing zones, which started to operate in 1966 and 1967. By this time, it became appar-
ent that the main focus of Taiwan’s trade policy had shifted from import substitu-
tion to export promotion. Supported by the series of promotion policies, light in-
dustry exports, such as textiles, plastics, plywood, and electronics, markedly in-
creased in the 1960s, leaving behind the agro-related commodities such as sugar
and pineapple products which had been the staple exports in the 1950s. It should be
noted that in Taiwan the government policy in relation to export promotion gener-
ally followed the private sector’s involvement in exports. This was not the case in
Korea, where the government usually preceded the private sector in the export pro-
motion.

In the 1970s, Taiwan’s export-promotion policy entered a new phase. The major
economic goals during this period were as follows: expansion of infrastructure,
self-sufficiency in industrial inputs, and heavy industrialization. To augment the
domestic supply of industrial inputs, the government established public-owned en-
terprises for steel, shipbuilding, and petrochemical industries. This policy is
sometimes referred to as the “second import substitution.” In 1970, in the amend-
ment of the Statute for the Encouragement of Investment, the government pre-
sented a modified investment policy that curtailed support for labor-intensive in-

4 The chronology presented here relied greatly on Siew (1992) and Satd (1994).
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vestment and instead promoted investment for export-oriented firms. In 1973, the
government announced the Ten Major Public Sector Projects, aimed at developing
infrastructures and some key industries. However, in the 1970s, trade frictions with
a number of advanced economies were no longer negligible, and increasing com-
petition with other developing countries intensified.

During the 1980s, Taiwan faced a harsh international trade environment, which
hindered rapid growth based on exports of labor-intensive goods. Under such cir-
cumstances, the government had to address the problem of trade frictions. To
lessen the foreign pressure, the government decided to abandon various export-
promotion schemes, along with the intensification of trade and financial liberaliza-
tion. In the area of domestic industrial policy, the government started to promote
capital- and technology-intensive industries due to the dismal achievements of the
public enterprises established in the 1970s, and to cope with Taiwan’s changing
comparative advantage.

Export promotion continued during the 1980s, but the extent of the government

support gradually decreased. As for liberalization, tariff reduction and the relax-
ation/ abolition of nontariff barriers proceeded rapidly in the 1980s. It is worth
noting that the tariff reform in the 1980s involved a wide coverage of consumer
goods which had been heavily protected until the 1970s. In the area of technology
development, the establishment of the Hsinchu Scientific Industrial Park was a re-
markable achievement. Also, in the Eighth Four-Year Development Plan released
in 1982, the government designated four capital- and technology-intensive indus-
tries (electronics, general machinery, transport equipment, and precision instru-
ments) as “strategic industries.”
" Finally, in the FDI policy, the government maintained a generous attitude com-
pared with Korea. In February 1988, the negative list for FDI was reduced further
to include only pollution-causing industries, banking and insurance, and public
administration. In April 1989, the government lifted the ban on FDI into the bank-
ing business. As of September 1994, the total FDI into Taiwan amounted to
U.S.$9.5 billion. In contrast to Korea, Taiwan generally did not rely upon foreign
loans, as the government did not borrow much from foreign entities, and other
foreign loans were not introduced as extensively as in the case of Korea.

II. TFP GROWTH RATES OF MANUFACTURING INDUSTRIES
IN KOREA AND TAIWAN

A. Methodology of TFP Estimation

The TFP indices used in this paper are based on the growth accounting method’

5 For details on the growth accounting method, refer to Kendrick (1961) and Denison (1962). Kwon
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and presented by subsectors. Equation (1) in the following was used for the calcu-
lation of the TFP indices. In many of the related studies introduced in Section III
the TFP was calculated in a similar manner.

TFP, Y, . X
(77 P A ALl P
where ¢ is time, Y is real value-added growth (GDP), S; is the distribution share for
factor i, and X; is the input of factor i. The above formula shows that the growth of
the real value-added is divided into two portions: a portion due to the TFP growth
and a portion due to the input growth (share weighted). Considering related studies
carried out previously, the author calculated the TFP indices of Korea and Taiwan
manufacturing industries using the data presented in the following studies. Factors
were confined to labor and capital only. For Korea, labor and capital figures were
taken from Hong and Kim (1996) and value-added figures from Pyo et al. (1993).
For Taiwan, ROC, DGBAS (1994) supplied TFP, labor, and capital stock figures.®
The sample period extended from 1970 to 1993 for Korea, and 1978 to 1992 for
Taiwan. Table I displays the TFP growth rates and their contribution to the value-
added growth by subsector and by sub-period, for both economies. For Korea, the
whole sample period was divided into three sub-periods: 1970-78, 1978-85, and
1985-93. For Taiwan, the sample period was divided into two sub-periods: 1978
85 and 1985-92.7

In 6y

(1986) devised a more relevant TFP index in which economy of scale and capital utilization rate
were controlled. Considering the limitation of data, the author adopted the TFP indices using the
growth accounting method. However, in order to analyze the effect of scale and capital utilization
on TEP, these two variables were added in the regression equation presented in Section IIL

6 ROC, DGBAS (1994) was an important source of consistent data on TFP for Taiwan. The labor
figures did not include quality factors such as education. The capital figures corresponded to the
gross capital stock. Distribution share of labor was based on the “compensation on employment
population,” the sum of employee’s income as shown in the national account and other kinds of
compensations such as officer’s compensation, self-employment income, etc. Following Okuda
(1994), the author aggregated eighteen subsector data series in ROC, DGBAS (1994) into eleven
series. For Korea the author recalculated the TFP index using the data in Hong and Kim (1996) and
Pyo et al. (1993). Hong and Kim (1996) was the most recent study available to the author. It
supplied the labor and capital figures, as well as distribution shares to factors. Pyo et al. (1993)
supplied value-added figures by subsector. Detailed industry classification in Hong and Kim
(1996) and Pyo et al. (1993) was aggregated into eleven subsectors. For the sector classifications,
see Appendix Tables I and I1.

7 For Korea, the sub-periods generally coincided with the period of heavy and chemical industry
promotion, the adjustment period after the second oil shock, and the “three lows” period. For
Taiwan, the sub-periods were compared to the transition period toward technology-intensive pro-
duction and the “three lows” period.
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B. The TFP Indices of Manufacturing Industries in Korea and Taiwan: Estima-
tion Results

First, let us examine the results for Korea. The manufacturing TFP as a whole
grew by 3.2 per cent per annum for the entire period of 1970-93. It is obvious that
the growth rate fluctuated depending on the sub-periods. In the adjustment period
of 1978-85, the TFP growth decreased to 1.3 per cent per annum, half the figure of
the heavy and chemical industrialization period of 1970-78. The TFP growth re-
bounded in the “three lows” period after 1985, to 5.5 per cent per annum. The
contribution of TFP to the value-added growth, which measures the efficiency of
factor input, also fluctuated throughout the sample period. After 1985, TFP’s con-
tribution was as high as 40.7 per cent, compared to the lower performance of about
14 per cent in the previous periods. Main factor for the higher contribution was the
relatively sluggish factor input growth in the later period. The growth of the real
value-added for the whole manufacturing sector increased from 9.4 per cent per
annum in 1978-85 to 13.5 per cent per annum for the period 1985-93. On the other
hand, the growth of the combined factor input (share-weighted input growth of
labor and capital) rather decreased from 8.1 per cent to 7.6 per cent, respectively.
That is to say, the Korean manufacturing sector registered a higher growth with
less input after the “three lows” period.

By subsector, in the case of food, fiber and clothes, paper and wood products,
metals, machinery, and transport equipment, the more-than-average TFP contrib-
uted to the value-added growth for the whole sample period. Among these
subsectors, the value-added growth of metals, machinery, and transport equipment
also exceeded the average. They can be aptly referred to as leading sectors, with
their technology-intensive characteristics and strong comparative advantage (see
Table II). On the other hand, the value-added growth of food, fiber and clothes, and
paper and wood products was lower than the average. These industries are charac-
terized by import competition with less developing countries. In the case of the
subsectors of chemicals, oil refinery, nonmetals, and other manufactured products,
the TFP contribution as well as the value-added growth was lower. Most of these
sectors intensively utilized natural resources.

In the case of Taiwan, for the whole sample period of 1978-92, the TFP growth
of the manufacturing sector was 2.6 per cent per annum. By sub-period, a margin-
ally higher figure was registered in the later sub-period of 1985-92. TFP growth
itself was slower than in Korea, but it contributed more to the total value-added
growth for the whole sample period. The contribution was 33.4 per cent for the
whole sample period of 1978-92, and especially in the “three lows” period of
1985-92, the contribution rose to 40.2 per cent. By subsector, food, fiber, clothes,
leather, wood products, machinery, and electronics registered more-than-average
TFP contribution. Among these, only machinery and electronics recorded a higher
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TABLE II

COMPARATIVE ADVANTAGE OF SELECTED INDUSTRIES IN KOREA AND TAIWAN
(Revealed Comparative Advantage Index, 1990)

Korea Taiwan (Japan)
Processed food 0.43 0.37 0.12
Textile 3.00 2.92 0.66
Clothes 3.85 1.86 0.06
Leather / shoes 6.01 4.83 0.10
Wood products 0.34 2.39 0.12
Chemicals : 0.41 0.39 0.65
Oil products 0.40 0.00 0.02
Iron / steel 1.69 0.40 1.33
Metals 145 2.73 0.84
Electronics 2.23 1.74 2.22
Automobiles 0.37 0.17 2.49
Other transport equipment 2.06 0.92 0.77
Precision equipment 0.51 0.90 2.61

Source: Author’s calculation using the trade data retrieval system (AIDXT) of the Institute of

Developing Economies.

Notes: 1. Industry classification does not necessarily correspond to that for TFP analysis.

2. RCAuw=Xu!X) /! (W,/ W). RCAu =revealed comparative advantage index of

country i in commodity k, X = exports of commodity / from country i to the rest
of the world, X; = country i’s total exports, W, = the world total of commodity /
trade, and W = the world trade volume. For instance, RCA.; above unity implies
that country i has a comparative advantage in commaodity 4. Note that RCA i indi-
ces are defined for country i’s exports and measure the competitiveness of country
i’s exports.

value-added growth than average, and for the remainder the value-added growth
became rather stagnant. The outstanding performance of the electronics industry
was due to its technology-intensive characteristics and comparative advantage (see
Table II). The other industries listed above were import competitive with other less
developed countries. In the subsectors of paper, chemicals, nonmetals, and metals,
TFP contributed only less than average, and these industries are generally consid-
ered to be resource intensive.

C. Comparison of Estimated Results

A comparison of the estimated results reveals that in Korea and Taiwan the TFP
growth tended to increase in the “three lows” period of 1986 and thereafter. This
tendency is opposed to the concept of “productivity convergence” associated with
the catch-up process of the developing countries, as indicated in Angus (1982). By
subsector, the trend of TFP growth was similar between the two economies. Thus,
the pattern of TFP growth for each economy was similar, but not identical. Within
each economy, an internationally competitive industry did not always show a high
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TFP performance. Taking the metal industry for example, the industry in Korea
showed an excellent performance both in value-added growth and TFP growth; on
the other hand in Taiwan, the value-added growth increased rapidly, unlike the
TFP growth. These findings reflect the fact that in Korea, Pohang Iron & Steel Co.
successfully achieved a scale merit while similar achievements were not recorded
in Taiwan. Also, the electronics industry of Taiwan recorded both a high TFP
growth and value-added growth while the TFP accounted only for a small portion
of the value-added growth in the Korean industry. This finding reflects the basic
characteristics of the industry in each economy. In Taiwan, computer and related
industries, characterized by their lower capital intensity but higher technology in-
tensity, recorded significant achievements, whereas in Korea, the electronics in-
dustry was mainly represented by domestic electrical appliances. Since a high capi-
tal intensity and extensive assembly process characterized the industry, the profits
were small compared with the large capital input.

The distorted relationship between the comparative advantage and TFP contri-
bution to the value-added growth was evident in the Korean electronics industry
and the Taiwanese leather industry. Although these subsectors showed a strong
competitiveness, the TFP did not contribute appreciably to the value-added
growth. In both cases, within the whole sample period, these subsectors experi-
enced hardships and could not achieve quick adjustment of excess capacity and
employment, leading to a stagnation of production.

II. CHANGES IN TFP AND INDUSTRIALIZATION POLICIES
IN KOREA AND TAIWAN

In this section an econometric analysis of the relationship between the TFP
changes in Korea and Taiwan and variables related to their industrialization poli-
cies is presented. First, major studies on the TFP changes in the manufacturing
sector of Korea and Taiwan were reviewed. In these studies, various factors were
identified for testing the relationship with the TFP changes.

A. Related Studies in the Past

1. Comparison between Korea and Taiwan

Among the studies comparing the TFP changes in Korea and Taiwan, four pa-
pers are worth noting. Firstly, Kim, Yu, and Hwang (1984) compared the manufac-
turing TFP of Japan (1967-78), Korea (1967-79), and Taiwan (1967-79). In his
study he observed that the TFP contributed most to the growth in Japan, least in
Korea, and moderately in Taiwan. Secondly, Oshima (1987) reported that Taiwan
achieved generally a higher TFP growth throughout the postwar period until the
early 1980s compared to Korea. He attributed this advantage to the fact that Tai-
wan was able to continuously utilize the infrastructure built under the Japanese
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occupation, while in Korea the postwar investment was weighed upon construc-
tion, which is characterized by a long gestation period, because during the Korean
War a large part of the infrastructure was destroyed. Thirdly, Choe and Hyon
(1991), who attempted to explain the TFP changes in both economies (1966-88 for
Taiwan and 1968-88 for Korea) by the FDI stock and the introduced technology,
observed that the FDI stock positively affected the TFP level in each economy.
Fourthly, Kawai (1994) showed that during 1950-90 the gap in TFP levels with the
United States and the growth contribution of exports positively affected the TFP in
both economies, and that for Taiwan the FDI presence in total investment also
exerted a beneficial effect on the TFP.

2. Previous studies on Korea or Taiwan only

Five papers are listed as follows. Firstly, using a translog production function
and time-series data in 1961-80, Kwon (1986) decomposed the TFP growth of the
Korean manufacturing sector into three parts (technology change, nonconstant re-
turns to scale, and change in capital utilization) and showed that when the returns to
scale and the capital utilization effects operated, the conventional TFP did not
record a shift in cost or production function. Secondly, Kwak (1994) pointed out
four variables which affected the TFP of the Korean manufacturing sector during
1970-85. Adverse effect was detected for the level of the effective rate of protec-
tion, the level and the difference in the factor intensity, the export ratio (for 1970-
75 only), and the change in the level of effective rate of protection (for 1975-85
only). Positive effect was detected for the long-term change in the level of effective
rate of protection. Thirdly, Hong and Kim (1996) estimated that during 1967-93
the TFP of the Korean manufacturing sector showed a positive correlation with the
real output growth, the net export ratio, and R&D ratio to the total investment, and
a negative correlation with the import ratio. Also they emphasized that the TFP
should be calculated based on production, instead of value-added growth, to incor-
porate the effect of industrial linkages on productivity improvement from sector to
sector. Fourthly, in his study on TFP changes in the Taiwan manufacturing sector,
Li (1991) showed that during 1979-89 the male/female ratio of workers and the
placement/retirement ratio positively affected the TFP level. He also referred to
the productivity effect of R&D investment in the Taiwan manufacturing industries.
Fifthly, Okuda (1994) estimated that during 1978-91 the TFP level of the Taiwan
manufacturing sector was positively affected by the FDI presence in the total capi-
tal stock and negatively by the import penetration ratio. Also he showed that both
the export ratio and the factor intensity affected the TFP, i.e., the higher the factor
intensity, the higher the productivity effect of the export ratio.

B. Adopted Model

Based on the related studies, the author emphasized the following aspects in
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specifying the model used in this study. Firstly, as the purpose of this study was to
investigate the productivity effect of the industrialization policies of Korea and
Taiwan, the author considered that such industrialization-related variables as factor
intensification, involvement in exports, and import liberalization should be in-
cluded in the equation. The causality between the variations in trade and TFP can
be assumed in both ways.® However, since a simple causality test suggests that the
TFEP does not seem to affect selected trade-related variables,’ the author assumed
that trade-related industrialization measures, such as export promotion and import
liberalization, exerted an effect on the TFP. Secondly, considering the argument of
Kwon (1986), variables representing returns to scale and capital utilization were
added to the regression equation. Besides their own merits, these variables were
expected to help reduce the effect of business cycles, which otherwise were consid-
ered to disturb the TFP levels. As for the scale variable, the author adopted the

8 For example, Urata (1994) argued that exports and productivity may be interrelated. The improved
productivity due to trade/investment liberalization could increase exports, while an increase in
exports could also improve the productivity through participation in competition abroad and ex-
panded purchase of foreign technology, capital goods, and intermediate goods which was made
possible by increased foreign exchange earnings. Also, an increase in exports could bring about
scale merit, as it somewhat expanded the domestic production. As a consequence, he argued, a
virtuous circle might take place involving both export expansion and productivity improvement.
As for imports, Urata argued that import liberalization led to the increase of productivity by en-
abling the domestic producers to buy more efficient foreign machinery and parts. He did not men-
tion the possibility that the change in productivity might affect imports; however, if the import
barrier is supposed to be low enough, this could occur.

9 The following is a table for a causality test between TFP growth and trade-related variables (export
ratio and import penetration ratio) for the Korean and the Taiwanese manufacturing industries.
Causality from TFP to the trade-related variables was not detected clearly.

Korea Causality Order P (No Causality)
TFP — export ratio ? 2 0.142
Export ratio — TFP ? 2 0.239
TFP — import penetration ratio 7. 2 0.112
Import penetration ratio — TFP ? 1 0.201
Taiwan Causality Order P (No Causality)
TFP — export ratio ? 3 0.834
Export ratio — TFP ? 3 0.072
TFP — import penetration ratio ? 1 0.564
Import penetration ratio — TFP ? 1 0.161

The test was based on Granger’s, and the following equation was used to test the causality from
xtoy.
k k
V= Zlaiy:—i +‘24|ﬁixt—i + u;,
i= i=

where, u is a disturbance term. When all the ’s are zero, x does not cause y. Although the choice
of k is somewhat arbitrary, this study relied upon Akaike information criterion (AIC). Refer to
Maddala (1988, pp. 329-30).
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scale of a sector measured by its real total production, instead of the scale of a
firm.!° This is because one of the major policy targets of industrialization was to
develop new industries, and it was necessary to evaluate the productivity impact of
the new industries. Against this background, the author analyzed the changes in the
TFP of the manufacturing industries of Korea and Taiwan, using the equation (2)
specified below.

AInTFP,;= F(AInKL,;, A\nNEXPROD, ;, AInPENE,,
AlnUTIL,;, AlnPROD,)), @)

where, A indicates that each variable covers a one- to five-year difference, sub-
script ¢ denotes time, and subscript j indicates the subsectors. The time span of
differentiation was fixed at one year for the dependent variable of TFP. For the
independent variables, the time span was selected so as to maximize the adjusted
coefficient of determination (R?). TFP is represented by an index. KL represents the
factor intensity of a subsector, defined as the amount of capital equipment per
worker (based on 1990 prices for Korea and 1986 prices for Taiwan). This variable
was assumed to enable to detect the effect of capital intensification associated with
the industrialization in the two economies. EXPROD is the export ratio defined as
the ratio of exports to total production (nominal figures for both). This variable was
included in the equation to test the relationship between the TFP and the export
expansion of a subsector. PENE is the import penetration ratio, defined as imports /
(production + imports — exports). This variable was added to examine the produc-
tivity impact of import liberalization. All the components of the import penetration
variable are nominal. UTIL represents the capital utilization rate, so as to control a
possible productivity effect of capital utilization that could affect the production
costs. For Korea, the base year was 1990 (= 100), and for the period prior to 1985,
1980-based series were adjusted and connected to the 1990-based series. For Tai-
wan, this variable was not included in the equation because appropriate data series
were not available. PROD is the total real production of a subsector (based on 1990
prices for Korea and 1991 prices for Taiwan). This variable was assumed to indi-
cate the effect of a subsector’s expansion.

The estimation of the above equation was performed for the pool of the observa-
tions across the subsectors of each economy. The author’s preliminary estimation
for each subsector was not successful, with most of the coefficients being insignifi-
cant. To avoid the accumulation of insignificant estimates, regression on the pooled
observation was used instead. In this case, we should note that each variable
equally affects the respective subsectors.

10 Production per firm is another indicator of scale. However, consistent time series of the variable
could not be collected because several changes in industry classification in both economies did not
enable to determine how many firms belonged to each subsector every year.
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TABLE III
RESULTS OF REGRESSION ANALYSIS

A. Korea (1)

Variable ~ Constant ~ KL2 EXPRODI PENEL PROD2 UTILL A%d samples

Coefficient  0.051608 —0.08491 —0.08018 —0.03961 0.012772 0.140062 0.171258 154

rstatisic 346 -148  -281 116 030  1.92

B. Korea (2)

Variable Constant K2 EXPROD1 PENE1 PROD1 Adisted - amples

Coefficient 0.05696 ~0.10398 —0.09183 ~0.04225 0.019756 0155732 154

t-statistic 3.96 -1.81 -3.26 -1.22 0.24

C. Taiwan

Variable ~ Constant KL5 EXPROD3 PENES PRODI Adjusted gamples

Coefficient —0.02505 0.034209 —0.02045 0.023707 0.493445 0414028 110

t-statistic 247 1.94 -1.12 3.37 8.72

Sources: TFP =for Korea: author’s calculation based on Hong and Kim (1996) and Pyo et al.
(1993); for Taiwan: ROC, DGBAS (1994). Capital and labor = for Korea: Hong and Kim
(1996); for Taiwan, ROC, DGBAS (1994). Exports and imports = trade data retrieval system
(AIDXT) of the Institute of Developing Economies. Nominal production = for Korea: ROK,
National Statistical Office (various issues); for Taiwan: ROC, Department of Statistics (vari-
ous issues). Real production = for Korea: author’s calculation based on Hong and Kim (1996);
for Taiwan: ROC, Department of Statistics (various issues). Capital utilization = for Korea:
ROK, National Statistical Office (various issues).

Note: The model used in this analysis is as follows. AInTFP,; = F(AInKL,;, AInEXPROD,,
AInPENE, ;, AmPROD,;, AInUTIL,;), where TFP =TFP index, KL = capital intensity,
EXPROD = export ratio to total production (nominal), PENE = import penetration ratio (im-
ports / [production + imports — exports]), PROD = real production, and UTIL = capital utili-
zation ratio. A denotes one- to five-year difference. The number attached to each variable
stands for the duration of the period to take difference. Sample period covers 1978-93 for
Korea, 1978-92 for Taiwan.

C. Estimation Results of the Model

Table III displays the estimation results of the regression model. The results
were very different between the two economies.

For Korea, two equations were estimated: one contained all ﬁve variables and
the other all except the capital utilization for the comparison with Taiwan. It ap-
pears that for both equations, the sign and significance of each estimated coefficient
were generally consistent. The adopted time span for the independent variables
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was one to two years, suggesting that the TFP tended to respond to short-term
variation of the independent variables. Among the estimated coefficients, the ex-
port ratio was most significant, with a strong negative effect on TFP. A detailed
examination of the observations revealed that two factors could possibly lead to
these results. One included the role of “bleeding exports” around the year 1980,
where a rise in the export ratio did not result in TFP growth. The other corre-
sponded to the conditions after the “three lows,” when the TFP grew regardless of
the variations in the export ratio. '

Besides, the factor intensity was estimated to exert a negative effect, reflecting
the tendency of the Korean firms to proceed to hasty investment within a short
period of time, and thereafter to experience an excess capacity. It was estimated
that the import penetration also affected negatively the TFP, although the signifi-
cance was only marginal. The analysis of the data revealed that in the 1984-91
period around the “three lows,” the TFP grew in spite of the rising import penetra-
tion, while for the years 1991-93, after the “three lows,” the TFP continuously
grew, but with less import penetration. The capital utilization rate was marginally
significant, with a positive effect. It has been confirmed that capital utilization en-
ables to control, at least partly, the disturbance of TFP due to business cycles. Pro-
duction growth gave disappointing results as it was not related to the TFP changes,
suggesting that the Korean manufacturing sector did not fully benefit from the
scale merit, at least in terms of productivity.

For Taiwan, the selected time span for each independent variable was generally
longer than for Korea. Except for the increase of real production, long-term varia-
tion of the independent variables exerted a stronger impact on TFP, as a difference
of three to five years in the independent variables maximized the efficiency of the
regression equation. Also, the efficiency of the estimation itself, measured by the
adjusted coefficient of determination, was even superior to the Korean case with
more samples.

The estimation showed a different picture in comparison with Korea. The import
penetration and the capital intensity exerted a positive impact on the TFP, and the
statistical significance of the former was very high. Analysis of the data set re-
vealed that the import penetration was rather strongly correlated with the TFP in
the subsectors of fiber and wood products. In the fiber industry, the import penetra-
tion ratio rose rather steeply after 1989, accompanied by the rising TFP. In the
wood product industry, for the same period, the TFP once decreased but recovered
afterwards. As for the capital intensity, the following two factors led to the estima-
tion results: in the subsectors of fiber and leather, the values of the variable in-
creased along with the TFP; while in the clothes industry, the opposite trend was
observed. It is interesting to note that all these changes occurred in import-compet-
ing sectors. In the electronics and machinery sectors, Taiwan’s leading industries,
the productivity effect of the import penetration and the capital intensity was not
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evident, with rising import penetration and stagnant TFP growth, or stagnant capi-
tal intensity and rising TFP.

The relationship between the export ratio and TFP was estimated to be negative,
but only marginally. As far as the data set showed, only few observations indicated
that the TFP and the export ratio grew at the same time. The estimation results may
have been affected by more frequent cases in which TFP growth occurred in spite
of the decrease in the export ratio (in food, electronics, metals, etc.). Finally, the
regression results showed that the expansion of real production had a strong posi-
tive impact on the TFP growth. These findings suggest that the Taiwan manufactur-
ing industry displayed a scale merit in the sample period. Also, since a difference of
one year in the variable maximized the efficiency of the estimation, it appears that
the inclusion of the variation of real production enabled to eliminate annual
fluctuations of TFP growth.

D. TFP Growth Structuré and Industrialization in Korea and Taiwan

The difference in the impact of capital intensity, negative in Korea but positive
in Taiwan, may reflect the difference in the investment behavior in the two econo-
mies. The “investment competition” frequently observed among Korean firms may
correspond to a variation in the market share competition, since the increase in
equipment may raise the market share in the future. However, usually, the invest-
ing firms can benefit from the scale merit from additional investment only in the
long run. As the history of the Korean manufacturing sector shows, investment
competition often caused excess capacity, which hindered TFP growth. In Taiwan,
it was estimated that the rise in the capital intensity for the past five years was
linked to the TFP growth which may be attributed to the effort of the Taiwan manu-
facturers to fully utilize their invested equipment. For that purpose, capital-stretch-
ing, through the extension of operation hours, introduction of new technology, im-
provement of intermediary inputs, etc., was assumed to play an important part. In
relation to the industrialization in both economies, Korea implemented the invest-
ment adjustment scheme in the early 1980s, while Taiwan enacted the technology
enhancement policy in the same period. Taiwan’s policies that aimed at avoiding or
at least not promoting capital intensification may be relevant, considering the
catch-up process of the late-coming developing economies.

As for the export ratio, the results were not consistent with the assumption that
exports acted as an engine for economic growth in the NIEs. For Korea, the exist-
ence of “bleeding exports” around 1980 implied that the involvement of a sector in
exports did not necessarily contribute to productivity growth, for at least some
years in the sample period. Also in Taiwan, the export ratio and TFP grew at the
same time in only a few instances. However, for both economies, it is worth noting
that the TFP generally grew throughout the “three lows” period although the export
ratio remained stagnant or even declined. Until the 1970s exportation of products
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was relevant considering the fact that the domestic markets were small and the
prices were competitive against the developed countries. However, after the 1980s,
especially during the “three lows” period, it became more difficult for the two
economies to export, especially to the developed countries, while the expansion of
the domestic economies as a result of the “three lows” boom enabled the consum-
ers of the economies to purchase the larger amount of products. The estimation
period of this analysis corresponds to the end of the phase of export promotion in
the two economies. The estimation results generally confirmed the relevance of the
policies aimed at relaxing export promotion in the sample period.

Concerning the relationship between the change in the import penetration rate
and the TFP in Taiwan, a significant productivity impact of the import penetration,
which was estimated to be positive, should be pointed out. Especially the positive
impact in the import-competing sectors was conspicuous, presumably due to the
low capital intensity of the Taiwan manufacturing industries. Abe and Kawakami
(1997) also emphasize in their paper in this volume the low capital intensity in the
Taiwanese manufacturing firms. The low capital intensity may help the import-
competing sectors to react rapidly to the import pressure. Also we should note that
when Taiwanese firms encountered difficulties in the domestic market, they did not
hesitate to invest abroad to shift their production site. It appears that Taiwan’s im-
port liberalization in the 1980s proceeded without major side effects, while in Ko-
rea, it was not easy to evaluate the effect of import liberalization at least as of 1993.
Nevertheless, it is possible to assume that with radical liberalization some sectors
experienced hardships. ,

The growth of the real output was included in the regression equation to examine
the scale merit. The estimated impact differed in the two economies: it was not
significant for Korea, but highly significant for Taiwan. The data set for the estima-
tion consisted of a mixture of observations for the adjustment period of 1981-86
and the “three lows” period of 1986-89 when enthusiasm for investment domi-
nated the Korean economy. Since such a mixture may hamper the identification of
the scale merit, inconclusive results may not imply that there was no scale merit
throughout the sample period. As Taiwan did not show substantial fluctuations in
the output growth unlike Korea during the sample period, straightforward results
were obtained. Also, based on the behavior of the Taiwan manufacturers, it seems
that they did not seek to increase the output at the expense of productivity; instead
they preferred to change their business or introduce new technology to further im-
prove the productivity. For Taiwan, the variable also acted as a noise filter of yearly
TFP growth fluctuations.

Finally, the capital utilization rate in Korea may account for the TFP changes in
the manufacturing industries. Theoretically, it is more relevant to measure the fac-
tor input in terms of actual utilization instead of endowment in calculating the TFP
index. The results confirmed this assumption.
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IV. SUMMARY AND CONCLUSION

In Section I the industrialization policies of Korea and Taiwan in the postwar pe-
riod were reviewed. Both economies started from export promotion, went through
the stage of heavy and chemical industrialization, and eventually relaxed the export
promotion and proceeded to import liberalization. In the process, Taiwan some-
what preceded Korea. The government intervention in the manufacturing sector
was limited in Taiwan and was relatively intense only in the confined zone of pub-
lic enterprises. On the other hand in Korea, the intervention was rather strong and
widespread. As for FDI, Taiwan created a favorable environment unlike Korea,
except for selected strategic industries.

In this paper the TFP of the manufacturing sector was selected as an index to
compare the growth structure of Korea and Taiwan. Section II listed the TFP indi-
ces of the manufacturing sector of the two economies. Through the analysis of
descriptive statistics on TFP, the inefficiency in factor input of the Korean manu-
facturing sector was revealed, especially for the period prior to 1986. In other
words, the growth of the manufacturing sector in Korea could be explained mostly
by the increase in factor inputs, which corresponds to Krugman’s concept (1994) of
factor-mobilizing growth.'' Also the results corresponded to the observations of
Kim, Yu, and Hwang (1984) for the period up to the 1970s that the estimated TFP
growth rate decreased in the order of Japan, Taiwan, and Korea. The other interest-
ing finding was that in the “three lows” period, after 1986, the TFP tended to con-
tribute more to the value-added growth in both economies. This finding is in sharp
contrast to the concept of productivity convergence associated with the catch-up
process of developing countries. At the subsector level, the TFP tended to grow
more slowly in natural resource—intensive or import-competing industries, and to
grow faster in technology-intensive or internationally competitive industries. This
tendency was observed in the two economies. However, detailed conditions of the
TFP growth differed. For example, the TFP contribution to the value-added growth
varied in the subsectors of metals and electronics, and the changes in TFP growth
were generally more pronounced in Korea. Also, during the “three lows” period,
the TFP contribution in Korea increased remarkably.

Section III analyzed the structure of TFP growth in both economies using an
econometric model. The results revealed a contrast between the two economies.
The import penetration was estimated to exert a distinctly positive impact on pro-

11 However, note also that Kwon (1986) concluded that in Korea (1972-78) the scale effect ac-
counted for 61.5 per cent of the TFP growth. Therefore, it may be premature to conclude that the
increase in factor inputs is the main engine for the TFP growth. Thus, different methods could
bring about different conclusions, an issue which is left for future research.
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ductivity for Taiwan, but no significant impact for Korea. Due to the low capital
intensity, Taiwan’s import-competing sectors could successfully adopt rapid coun-
termeasures against the import pressure, by moving abroad or closing out marginal
firms. For the export ratio, positive productivity effect, as pointed out in World
Bank (1993), was not detected. The estimation even suggested the presence of a
weak but negative productivity effect of the export ratio for Korea. A close exami-
nation of the data set revealed that Korea could not avoid resorting to “bleeding
exports” in the recession time around 1980, and that during the “three lows™ period
the TFP tended to rise regardless of the export ratio. This finding reflects the fact
that the exports to the developed economies became difficult and the domestic
markets expanded as a result of a boom. The capital intensity tended to hinder
productivity growth in Korea, while for Taiwan the positive impact on TFP sug-
gested that the manufacturers fully utilized their equipment. This attitude is related
to the Korean firms’ inclination to investment competition and the efforts of the
Taiwan import-competing sectors to adapt to the adverse conditions. The growth
rate of real output was included in the regression to examine the scale merit. For
Korea, the data mixture of the adjustment period and the “three lows” period may
have led to insignificant results. For Taiwan, it was confirmed that the variable had
a positive effect on TFP. Indeed, the Taiwan private sector did not expand produc-
tion without considering the need for maintaining the productivity.

Throughout the sample period, the impression of the author is that Taiwan acted
rationally compared with Korea. The author considers that the difference reflects
their response to the international environment by which they were equally influ-
enced.

In Taiwan, small-capital firms operate flexibly and efficiently. They acquire
equipment or increase production to improve productivity. When they face some
difficulty, such as import competition, they tend to make a quick decision to move
abroad or change their business. The stable growth contribution of the TFP rein-
forces the flexibility of factor input in Taiwan manufacturing. Also, the absence of
a significant relationship between the TFP and exports implies that the marginal
profits from domestic sales and exportation were balanced.

On the other hand in Korea, the manufacturers tended to prefer “gigantic” opera-
tions. In the recession of 1980, they even resorted to “bleeding exports,” which did
not contribute to productivity improvement subsequently. The intensification of
capital overlapped investment competition, which very often resulted in excess
capacity and adversely affected productivity. Although the capital utilization rate
was found to be a potential explanatory factor for the TFP changes, the fitness of
the regression was not good. This fact may imply that factor input was not as well
fine-tuned as in the case of Taiwan.

Since the sample period of this analysis corresponded to the period after the late
1970s, the productivity effect of the industrialization policies of the two economies
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was analyzed in their terminal phase. Based on the results on the productivity ef-
fect, the policies enacted were generally relevant, since the two economies relaxed
export promotion and factor intensification policies in the turning point of their
industrialization. ‘

Other factors affecting productivity, such as introduction of technology, R&D
investment, education, etc., are as important as the variables discussed in this
analysis. However, these were not examined to secure data consistency and due to
the limitation in data availability, and they will be analyzed in another report.
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APPENDIX TABLE 1
SECTOR CLASSIFICATION: KOREA

Sector Classification in Adopted
TEP Statistics Classification
Manufacturing Manufacturing
Food Food
Beverage
Tobacco
Fiber Fiber and clothes
Clothes
Leather and fur products

Footware (nonrubber and nonplastic)

Wood and cork products Paper and wood products
Furniture (nonmetallic)
Paper and paper products
Printing and publishing

Industrial chemicals Chemicals
Other chemical products
Rubber products
Plastic products

Oil refinery Oil refinery
Other petroleum and coal products

Pottery Nonmetals
Glass and glass products
Other nonmetals

Iron and steel Metals

Nonferrous metal

Metal products

General machinery Machiney
Precision equipment

Electronics Electronics
Transport equipment Transport equipment o

Other manufacturing Other manufacturing
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APPENDIX TABLE II

SECTOR CLASSIFICATION: TAIWAN

Sector Classification in Adopted
TFP Statistics Classification
Manufacturing Manufacturing
Food aﬁd kindred products Food
Beverage and tobacco manufactures
R o e
Apparel and other textile products Clothes T
Leather, fur, and related products Leather S
Wood and bamboo products, and Wood products
nonmetallic furniture
Paper and paper products; printing and Paper T
publishing
Industrial chemicals, chemical and Chemicals T
plastic products
Petroleum and coal products
Rubber products
Nonmetallic mineral products Nonmetals
Primary metal industries Metals

Fabricated metal products

Machinery except electrical equipment Machinery
Transportation equipment
Precision equipment

Miscellaneous manufacturing industries






