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ABSTRACT

An abstract of the thesis of Ju-kuang Chang for the Master of Arts in Sociology
presented August 2, 1995.

Title: Economic Development and Income Inequality: The Taiwan Case

This thesis examines income inequality in Taiwan from three perspectives:
economic development, political democracy, and world-system/dependence. Education,
population growth, population structure, unemployment, savings, and export growth
are treated as variables. Below are the important conclusions.

Economic development has an effect on income inequality. The level of
development is crucial. In the 1950s and 1960s, the relationship was significant, but in
the next two decades economic development did not further decrease income inequality.
Sector dualism was not a good predictor.

Democratization did not have an obvious relation with income inequality. But
the stable political environment and the endeavors of government to keep the society
stable were crucial to economic development and improvement in income inequality.

Foreign capital and export dependence did not retard economic development and
worsen income inequality. But the influence of foreign capital did not contradict the
world-system/dependence argument.

Expansion of education had a negative relation with income inequality. The
most important thing was the expansion of primary school education and junior high
school education.

The predicted relation between population growth and population structure and

income inequality was not totally supported.
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Export expansion and savings expansion had an important influence on economic
development and, like the relation between the economic development and income
inequality, the relation between the expansion of exports and savings and income
inequality was stronger in the 1960s than in the 1950s.

Unemployment had almost the same change pattern as income inequality. This
implies that employment had a negative relation with income inequality and, after 1970,
the low unemployment helped keep inequality at a low level in the 1970s and 1980s.

In the late 1980s and early 1990s income inequality increased slightly as radical
changes in economic structure, political environment, and other social factors
transformed Taiwan. Other developed countries also show an increase in income
inequality associated with similar changes. Thus income inequality in Taiwan is

predicted to increase further.
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CHAPTER I

RELEVANT STUDIES AND RESEARCH PURPOSE

Despite years of speculation and research, scholars still disagree on the causes of
variation in income inequality in a society. In this study three theoretical perspectives
(economic, political-democratic, and world-system) used to explain income inequality and

the influence of some other social factors on income inequality are examined.

Economic Development Perspective

Economists argue that a nation's income inequality stems from the dynamics of
distribution. In the economic model, inequality increases in the early stages of economic
growth, reaches a peak, and then declines (Kuznets, 1963). During the first stage of
economic growth, wealthier classes accumulate savings faster than poorer classes and
display a greater marginal propensity to save, and urbanization produces spatial inequality.
In the second stage, income inequality declines because (1) of the expanding demand for
industrial labor force; (2) the wealthier classes tend toward fiscal conservatism and invest
less in new high-risk investments while the less wealthy, often with more liquid capital,
invest in new and expanding "boom" industries with greater rewards; and (3) given that
the marginal utility of income is the inverse of income level, the poor have a greater
incentive to work, save, and invest (Simpson, 1990; Isaacs, 1981; Kuznets, 1963, 1976;

Paukert t, 1973). The size of the agricultural sector of the economy may have a direct
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impact on income inequality. The more agrarian the nation, the greater the gulf between

rural and urban incomes (Bollen and Jackman, 1985).

Cutright (1967), using data for 44 non-communist nations and eight communist
states, found that the transition of the labor force from the agricultural sector to the
nonagricultural sector has an effect on income inequality. Kuznets (1955) argued that (1)
high inequality was associated with low income per capita, (2) savings had an effect on
income inequality, and (3) sector shift had an effect on inequality. Bollen and Jackman
(1985), using data for 60 countries, found that economic development had a significant,
negative effect on income inequality. Lindert and Williamson (1985) presented
comparable longitudinal data over several decades for a set of European countries that
showed the strikingly parallel decline of income inequality in these countries over the
course of their continued development. Simpson (1990), using data for 62 countries,
found that economic development did not have an effect on income inequality. Nielsen
(1994), using data for 56 countries, found the labor force shift from agriculture to
nonagriculture and the shift in economic activity from agriculture to industry had an

negative effect on income inequality.

Political Democracy Perspective

Lenski (1966) stressed the impact of the nation's political system on income
inequality. He argued that while a society's technological base influenced economic

inequality through its impact on the political system and the balance of power within a
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society, the economic system had no direct effect on income inequality. Historically,

property inequality was greatest in advanced agrarian societies and the appearance of
mature industrial societies had marked the first significant reversal in the age-old
evolutionary trend toward ever increasing inequality. But it is neither the technology nor
the wealth of industrial nations that reduces inequality. In industrial societies a high
portion of the adults vote and may organize politically to advance their interests or beliefs,
even when these are in opposition to the interests or beliefs of those in power. When
advanced industrial societies elevate the middle class and working class politically and
educationally, the many can combine against the few. Even though individually the many
are weaker, in combination, they may be as strong or stronger. With further expansion of
the political base, government is no longer for the benefit of the few and radical changes in
the distribution of services and goods are possible.

Most studies of this question have examined the fit of a linear relationship between
political democracy and income inequality and have found contradictory results. Muller
(1988), using data for 55 countries, found that democratization reduced income inequality
in a society. Cutright (1967), using data for 52 countries (forty-four non-communist
nations and eight communist states), found a negative relationship between
democratization and inequality. Simpson (1990) using two sets of data, sixty-two nations
of Muller's data set and sixty-one nations of Hoover's data set, found that political
democracy had a significant direct impact on income inequality. Nielsen (1994), using
data of fifty-six countries, found that political democracy had a negative effect on income

inequality. Some other studies report a negative relationship between democratization and




inequality (Hewitt, 1977; Muller, 1985; Rubinson and Quinlan, 1977; Stack, 1979).
Bollen and Jackman (1985), using data of sixty countries, found no evidence of direct
effects of political democracy on income inequality. Some other studies also found no
relationship between political democracy and inequality (Bollen and Grandjean, 1981,

Jackman, 1974).

World-system/Dependence Perspective

World-system and dependence theorists link a nation's level of income inequality to
its position in the world economic order (Bornschier, 1983; Chase-Dunn, 1975; Evans and
Timberlake, 1980; Nolan, 1983; Snyder and Kick, 1979; Wallerstein, 1974, 1979).
According to this view, nation states are embedded in a wider system of economic
relationships consisting of the core, the periphery, and (in an intermediate position) the
semi-periphery. Relationships between these three blocks of countries are asymmetrical
and fundamentally exploitative, with the core benefiting at the expense of the other two
blocks. Paralleling this is the emergence of new patterns of intranational stratification that
increase distributional inequality in noncore countries. A nation on the economic
periphery, being dependent on exports of commodities and with a high level of penetration
of foreign capital by multinational corporations (MNCs), is divided into traditional and
modern economic sectors. A small, relatively wealthy "modern” sector coexists with and
exploits a large, poor, "traditional" sector. Foreign MNCs and a small group of

indigenous elites exploit the power distribution within the nation and retard the




5
development of its infrastructure, except where it supports the MNC's interests. This, in

turn, exacerbates social inequality within noncore countries. This dependency-inequality
linkage has received a good deal of study. Most effort has centered on the dependency
variant of the argument, employing continuous measures of trade dependence, the
penetration of foreign capital, and the like. Some have claimed that the dependency-
inequality relationship is relatively robust (Evans and Timberlake, 1980). Nolan (1983)
found evidence for the world-system model after controlling for energy consumption.
However, neither Weeds and Kummer (1985) nor Bollen and Jackman (1985) found a

significant world-system effect in their analyses.

Other Relevant Studies

Sociologists stress the role of social factors, for example, education and population
composition, that affect income inequality. Education may affect income inequality
because it prepares students for the role of citizen and provides job skill. It also allocates
individuals to social ranks, the elite or nonelite, and students tend to adopt the social
qualities appropriate to the position their schools assign to them. Providing education to a
select few and leaving the remainder of society unschooled divides a society into an elite
that can function successfully in a modern society and those who are locked in a
traditional mode. Early educational expansion thus increases income inequality, but
further expansion of the educational system dilutes the value of education for the elite.

John Stuart Mill (1848) predicted that the diffusion of education would lead to a decrease
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in inequality. Nielsen (1994) and Simpson (1990) found that the spread of education had

a negative effect on income inequality. On the other hand, demographic structure may
amplify income inequality (Bollen and Jackman, 1985). In nations with high rates of
population growth, different income groups grow at different rates. The poorest sectors
have higher birth rates and grow quickly, resulting in a high proportion of the young
concentrated in the lowest income groups (Ahluwalia, 1976). That is, high population
growth generates inequality by expanding the proportion of the population in low-income
groups. The problem is compounded by the fact that high growth typically involves high
levels of fertility and decreases in mortality, resulting in a very young population age
structure, especially among low-income groups. Younger populations located
disproportionately within lower-income groups exacerbate inequality by lowering per
capita productivity. The longer-term results may be even more severe, since the larger
family size associated with younger populations further reduces the already small
intergenerational transfer of income (Boulier, 1977). Thus, the relevance of population
growth rates for inequality seems to depend primarily on the way population growth
influencing the age structure of the population (Hargens and Felmlee, 1984). Bollen and
Jackman (1985) found that the percentage of population under age 15 had a positive
relation with income inequality. Nielsen (1994) found the demographic transition and
natural rate of population increase had a positive effect on income inequality. Simpson
(1990) found the percentage of population under age 15 had a significant effect on income

inequality.



Research Purpose

Most of the analyses of income inequality in a society have followed a
conventional strategy of relying on a cross section of a single calendar year, but such a
cross section neglects longitudinal information. It assumes that the factors would affect
inequality in 1990 in the same way as 1950. Therefore, it makes sense to pool, in the
same data set, all available observations on income inequality (and corresponding
independent variables), allowing multiple observations (in different years) for the same
country (Nielsen, 1994). The necessity of the study of longitudinal data is also advocated
by Gagliani (1987). Such a design allows the comparison of cross-sectional and
longitudinal patterns of relationships (Firebaugh, 1980).

The research here has followed that advice. The data used in this study is for
Taiwan from 1950 to 1990. The research purpose is to test the three perspectives used .to
explain income inequality in a society. The study also examines the factors thought by
sociologists to affect income inequality, including education and demographic factors. In
addition, the study examines three factors that are put forward as factors that reduce
income inequality in Taiwan (Myers, 1990; Scitovsky, 1990). The three factors are
employment, export-led growth, and savings. Myers (1990) cited a number of factors that
contributed to reducing income inequality in Taiwan. The high rate of employment
between 1965 and 1981 increased labor's share of income and narrowed the gap between
the wages of skilled and unskilled labor. As incomes rise, both consumption and savings

increase. These stimulate further economic growth and at the same time enhance
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productivity and create job opportunities. Scitovsky (1990) argued that the high labor

intensity of Taiwan's rapidly expanding exports accounted for the very low and
continuously declining unemployment rates (a unique accomplishment among developing
counties). It increases the earnings of labor and so improves the distribution of income.

In Taiwan the statistics showed a shift of income from capital to labor among nonfarm
households and a consequent reduction of inequalities in the overall distribution of income
between 1964 and 1987. Taiwan's high interest rate policy is a standard remedy for
inflation, but, totally unexpected, is another effect that follows the policy: the acceleration
of capital accumulation and growth. Savings deposits accumulate very fast following the
substantial raising of the interest paid on deposits. They may have increased people's
proportion of income, and make more profitable the use of labor-intensive methods of
production. Equitable income distribution favors the expansion of effective demand and
tends to concentrate it on domestically produced goods. The increase in domestic demand
for domestic goods in turn calls for domestic investment, which not only creates additional
productive capacity and employment opportunities but also enhances the standard of
living. In sum, monetary policy influences savings and the savings helps capital
accumulation and at the same time increases employment and income. Export growth
leads to economic development and enhances productivity. It also increases employment,

income, and the standard of living.




FIGURE 2.1 GINI COEFFICIENT AND LORENZ CURVE.
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Diagrammatically, a Lorenz Curve is derived by plotting the cumulative percentage of the
households (ranked from the poorest up to the wealthiest), shown on the horizontal axis,
against the cumulative percentage share of the total income they receive, shown on the
vertical axis. The diagonal line (where Gini coefficient equals zero) represents the perfect
equality of income distribution.

Source: Kuo, Shirley W. Y. et al.(1981), The Taiwan Success Story. (p. 86) Boulder,

Co. Westview Press.
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CHAPTER II

VARIABLES, HYPOTHESES, AND DATA

Variables and Definition

The study uses the income shared by the highest quintile and the Gini coefficient to
measure income inequality, the dependent variable. These two are the variables most
frequently used to measure inequality of the income distribution (Muller, 1988; Nielsen,
1994; Simpson, 1990). The larger the percentage of income that goes to the highest
quintile, the greater the income inequality in a society. The Gini coefficient is also used as
an indicator of income equality. The greater the coefficient, the less even the income
distribution. As is shown in Figure 2.1 the Gini coefficient is the ratio of the area enclosed
by the diagonal line and the Lorenz Curve to the area of the triangle, namely the shaded
area ABC to the area of triangle ABD. Kolm ( 1976) argued that given any reasonable
looking index of inequality it was always possible to find another one providing the
opposite answer to the question that is normally addressed. Braun (1991) argued that the
Gini ratio did have a few weaknesses as a measure of income inequality.

This seemed inevitable with any figure that tried to show a
complex process with one number. The Dow-Jones Industrial Average,

although widely used and almost religiously followed, is only a composite

of a few selected stocks among the many traded on the New York Stock

Exchange. At times it has also been criticized for not being representative

of activity on the exchange because of its makeup. Yet it continues to

provide a useful function for analysts. So too, does the Gini ratio. This

technique is the oldest and most reliable of income inequality

measurements. It has now been in use for three quarters of a century. Its
utility also depends greatly on how we wish to use the Gini ratio. In an




analysis comparing Gini with seven different income inequality !

measurements, the choice of measure did not really matter in looking

at the factors that we wish to pursue. Other studies show that the Gini

ratio is an ideal way to measure income change within the middle class

(Braun, 1991 :79).

Gagliani (1987) also supported the argument that the Gini coefficient is a preferable index
of income inequality. In sum, the Gini coefficient is a good indicator of income inequality
and is widely used.

In cross-national study, Hoover (1989) pointed to three problems in measurement
of income inequality. The first is the inconsistency in calculating the Gini coefficient. For
example, some countries use data of decile income distribution to calculate the Gini
coefficients and some use data of quintile income distribution to calculate the Gini
coefficients. The inconsistency will introduce unnecessary error into one's analysis.
Secondly, the measurement of income is inconsistent in pre-tax income or post-tax
income, and is inconsistent in individual's income and household's income. That is, some
countries use data of pre-tax income to measure the inequality in income distribution, and
some use data of post-tax income. Generally speaking, the post-tax income distribution is
more equal than pre-tax income distribution. The other inconsistency is that some
countries use individual income to measure the inequality in income distribution, and some
countries use household income. The third problem is that researchers generally do not
"time match" their independent variables to the inequality data. For example, the variables
of GNP per capita, political democracy index, and foreign investment are measured in

1970 and the Gini coefficient is measured in 1975. The study here will try to avoid these

problems or to specify clearly each indicator.
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Independent variables measure economic development, political democracy, and

world-system/dependence. This study uses the energy consumption per capita (Nielsen,
1994; Muller, 1988; Bollen, 1983, 1979; Simpson, 1990) and GNP per capita to measure
economic development (Nielsen, 1994; Bollen and Jackman, 1985). To measure the labor
force shift from the agricultural sector to the modern sectors of economy (the
heterogeneous development that might generate income inequality) the percent labor force
in agriculture (Nielsen, 1994) is used in this study. Following Lecaillon et al. (1984) and
Nielsen (1994), this study uses the expression, "sector dualism,” to denote the process by
which shift between sectors generates income inequality and the amount of inequality
between the traditional and modem sectors of a developing economy. The sector dualism
is calculated empirically (within the simplified two-sector framework) using widely
available data on the proportion of the labor force in agriculture minus agriculture's share
of the gross domestic product (Lecaillon et al., 1984; Nielsen, 1994). Due to the fact that
the gross domestic product is only available for some years, this study uses the net
domestic product as a substitute. According to available data, this substitution did not
affect the patterns of change in sector dualism coefficients. Table 2.1 displays patterns of
change in sector dualism coefficients when using gross domestic product (GDP) and net
domestic product (NDP). Democracy is thought to be a noble condition and is evoked by
politicians, publicists, preachers, and demagogues to prove their unsullied intentions and
present a just claim to popular support (de Schweinitz, 1964). Democracy is a political
system which supplies regular constitutional opportunities for changing governing

officials, and a social mechanism which permits the largest possible part of the population




TABLE 2.1 PATTERNS OF CHANGE IN SECTOR DUALISM COEFFICIENTS

13

FOR TAIWAN.
5 < Coeffici
Percent of labor force Percent of labor force
in agriculture minus in agriculture minus
agriculture share of agriculture share of
Year GDP NDP
1962 23.5 19.5
1963 247 212
1964 22.6 18.8
1965 225 18.7
1966 21.7 17.9
1967 214 18.1
1968 21.0 17.9
1969 22.1 19.1
1970 20.3 17.8
1971 21.7 19.9

Source: (see Appendix data source 3, 4, 5)
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to influence major decisions by choosing among contenders for political office (Lipset,

1963). Among other things, a democracy should have elections in which each vote is
weighted equally, each individual possesses identical information about the alternatives
presented for decisions and the order of elected officials are executed (Dahl, 1956). A
democratic society must have periodic elections, decided by majority rule, in which each
voter casts only one vote. In addition, there must be two or more parties competing for
control, and a single party (or coalitions of parties) chosen to run the government (Downs,
1957). Lenski (1966) identified democratic political systems not only by the extent of the
electoral franchise but also by the extent of the existence of political liberties, which
preserve the right of organized political opposition. In light of these definitions of political
democracy, this study uses Gastil's political rights index and civil rights index (published
by Freedom House), Bollen's political democracy index, as well as deaths from political
violence, political demonstrations, numbers of newspapers, and indicators of electoral
competition for the Provincial Assembly to measure political democracy in Taiwan.
Bollen's political democracy index is available for two years (1960, 1965), and Taiwan's
score (22.8) is only calculated for 1965 (Bollen, 1980:388). The Bollen's political
democracy index consists of six elements, press freedom, freedom of group opposition,
government sanctions, faimess of elections, executive selection, and legislative selection.
The details of Bollen's political democracy index are described in Appendix data source
15. The Gastil political rights index and civil rights index has been published by year since
1973. Political rights involve the right to play a part in determining who will govern one's

country and what the laws will be. Countries are coded with scores ranging from 1
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(highest degree of liberty) to 7 (lowest degree of liberty). Civil rights are those rights the

individual has vis a vis a vis a vis a vis a vis a vis a vis the state. Particularly important are
the freedom of the press and the other media and the independence of the judiciary.
Countries are coded with scores ranging from 1 (greatest civil liberty) to 7 (least civil
liberty). The details of the political rights index and civil rights index are described in
Appendix data source 10. To measure world-system/dependence, this study uses foreign
investment, export dependence, and foreign aid dependence. Foreign investment has been
used by Firebaugh and Beck (1994). Export dependence has been used by Cutright
(1967), Bollen and Jackman (1985), Firebaugh and Beck (1994), and Lenski (1984).
Foreign aid dependence has been used by Bornchier (1978). The position of Taiwan in the
world economic system is listed in Table 2.2. Taiwan is among the countries of the
periphery. The core countries in this study were selected by the amount of Taiwan's
export that went to the countries. Taiwan's export to the us and Japan almost exceeds
fifty percent in every year from 1952 to 1988 (Taiwan Statistical Data Book, 1989). That

is, Taiwan depended heavily on exports to the us and Japan during the study period. In

addition to the discussion of the effect of foreign capital and export dependence, one other
focus in dependency theory has been the analysis of the consequences of foreign aid for |
economic development, economic structure, the structure of the state, and income

inequality. According to Ho (1978), the U. S. aid program to Taiwan was initiated in the

early 1950s largely in connection with the communist takeover on the mainland of China

and was stepped up considerably in the wake of the Korean War. In the postwar period



TABLE 2.2 POSITION OF COUNTRIES INTO CORE, SEMI-PERIPHERY, AND 16
PERIPHERY WITHIN MODERN SYSTEMS THEORY: 1965.

Core Semi-Periphery Periphery
Australia Argentina Afghanistan Laos
Austria Bulgaria Albania Liberia
Belgium Burma Algeria Libya
Canada Cuba Benin Madagascar
Denmark Cyprus Bolivia Mali
France East Germany Brazil Malta
Greece Finland Burkina Faso Mauritania
Italy Hungary Burundi Mexico
Japan India Cameroon Mongolia
Luxembourg Iran Central African Rep. Morocco
Netherlands Ireland Chad Nepal
Norway Israel Chile New Zealand
Sweden Jordan China Nicaragua
Switzerland Kenya Colombia Niger
United Kingdom Lebanon Congo Nigeria
United States Malaysia Costa Rica Panama
West Germany Pakistan Czechoslovakia Paraguay
Yugoslavia Peru Dominican Rep. Poland
Philippines Ecuador Rwanda
Portugal Egypt Saudi Arabia
Rumania El Salvador Senegal
South Africa Ethiopia Sierra Leone
South Korea Gabon Somalia
Spain Ghana Sudan
Sri Lanka Guatemala Syria
Turkey Guinea Taiwan
Uruguay Haiti Thailand
USSR Honduras Togo
Venezuela Iceland Trinidad and
Indonesia Tobago
Iraq Tunisia
Ivory Coast Uganda
Jamaica Vietnam
Kampuchea Yemen
Kuwait Zaire

Source: Braun (1991) The Rich Get Richer. (p.37) Chicago: Nelson-Hall Publishers
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United States economic aid and private us and Japanese investments not only augmented

domestic savings but also served as important conduits for advanced technology.

Other factors in this study include the following: population with secondary
education (Nielsen, 1994; Simpson, 1990; Firebaugh and Beck, 1994), the percent of
population under age 15 (Cutright, 1967; Nielsen, 1994; Bollen and Jackman, 1985), the
natural increase rate of population (Nielsen, 1994; Lenski, 1984), unemployment, export
as a share of GNP, and savings as a share of GNP. Population with at least a secondary
education is used as an indicator of changes in education level. The percent of population
under age 15 and the natural increase rate of population are used as indicators of changes
in population structure. Unemployment is used as an indicator of changes in labor force
employment. Export as a percent of GNP is used as an indicator of changes in export
growth, and savings as a share of GNP is used as an indicator of changes in savings
accumulation. All these variables are selected by theoretical argument or were used in

some other studies that have been discussed in the previous chapter.

Hypotheses

According to the arguments described in the previous chapter, this study examines
six hypotheses.

H1: Economic development has a negative relation with income inequality.

H2: Democratization has a negative relation with income inequality.
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H3: The peripheral position and dependence on core countries has a positive relation
with income inequality.

H4: The expansion of education has a negative relation with income inequality.

HS: The natural increase of population and the proportion of population under age 15
have a positive relation with income inequality.

Hé6: Employment, exports, and savings have a negative relation with income inequality.

Data and Problems

The data gathered in this study are from 1951 to 1992, but data for some years are
not available. There are some problems with the quality of data of income inequality
collected on Taiwan that must be specified. Barrett and Whyte (1982) made the following

argument.

In general Taiwan has a much better developed statistical reporting
system than other countries at a comparable stage of development, so we
generally accept figures from Taiwan as relatively reliable. However, the
1953 Gini coefficient was computed from a household survey whose
sample was not very representative. Since urban areas, where incomes
were more unequal, were oversampled, the figure of .576 probably
overstates the degree of inequality to some degree, perhaps by as much 20
percent. However, more recent data derived from island-wide
representative samples reveal a clear decline in inequality from the 1950s
to the low level indicated in 1972. To some degree these relatively recent
family income survey data may still underestimate nonwage (e.g., profit and
dividend) income and thus the true extent of inequality. However, since
such underestimation is likely to be a more serious problem in other
developing societies with poorer statistical systems, and since there is no
reason to assume that the extent of this underestimation has increased, the
two conclusions reached here still seem warranted: inequality in Taiwan is
relatively low and has declined over time (p.1066).




19
In sum, the lack of reliability of the 1953 figure does not negate the trend of

changes in income inequality, and data for Taiwan are better than data for most of other
developing countries.
In another study, Kuo et al. (1979) made the following argument.

For Taiwan in the 1950s, only two surveys gathered data on the
overall distribution of income: one was conducted in 1953; the other in
1959-60. In addition, surveys by the Joint Commission on Rural
Reconstruction (JCRR) for 1952, 1957, 1962, and 1967 contain
information only on farm family incomes. In 1964, the Directorate-General
of Budget, Accounting, and Statistics (DGBAS) began to conduct
household surveys which included information on factor components, as
well as total family incomes (p. 10). Even when good household surveys
became available after 1964, there are problems associated with the
randomness of sampling and the biased nonresponses among sample
returns. There are problems associated with differences between primary
and published data, problems which cause the appearance of a
"consolidation error (p. 11). " Because of this consolidation, trends in the
Gini coefficients over time once again become more meaningful than
absolute magnitudes (p. 13). There is no question in our minds that the
DGBAS surveys were based on competently drawn and stratified random
samples. Even when samples are random, however, a frequent problem is
the underresponse of certain groups, such as wealthier families. The
conscientiousness of DGBAS personnel and the good attitude of
respondents to questionnaire surveys nevertheless give us a high degree of
confidence. In addition, we know of no reason to suspect differences in
the quality of the data over time. We are, moreover, mainly concerned
with the change rather than the precise levels of, say, the Gini coefficients
(p. 12). On the whole, we feel that the quality of data in Taiwan favorably
compares with that in other LDCs (p. 13).

In sum, again, the study also points out some problems in the data, but compared to data

for other developing countries, data for Taiwan are relatively reliable.

In this study the Gini coefficients of 1953 and 1959 refer to Shirley W. Y. Kuo

(1975). In the year of 1961, the Gini coefficient is not available, but the income shared by
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quintile is available The 1961 Gini coefficient in this study is calculated using the data of

quintile income distribution. Other things that must be specified about the Gini
coefficients are the following. First, according to DGBAS, the time series before 1976
were based on ten equal divisions of disposable income and those for 1976 and thereafter,
on un-grouped disposable income. Secondly, the formula for calculating Gini coefficient

is the following. The example is described in Table 2.3.

Gini = I/n times sum of (Y] - Yi), where Yj > or = Yi,
Yj = Yi/sum of Yi, and Yi is the disposable income of the ith household.

Method

Hunt (1985) argues that the cross-sectional study is a frozen frame of reality
showing what existed at one moment in time. Since it does not show motion or change, it
cannot directly reveal how things came to be as they are or what consequences are likely
to follow. He suggests that when researchers need to study social changes or on going
social processes, a longitudinal design is better than cross-sectional design.

Following the line of analyzing historical changes in income distribution in one
particular country, this study uses period data comparison to show the changes in different
periods of time. In Taiwan, income inequality declined rapidly during 1950 to 1970,
leveled off during 1971 to 1985, and increased slightly after 1985. The major concern of
this study concentrates on the period from 1950 to 1970. But the analysis of the period

after 1970 is also important and interesting. By analyzing the period of 1970 to 1990, this
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TABLE 2.3 EXAMPLE OF THE CALCULATION OF GINI COEFFICIENT

Year: 1961
Data Type: Five equal divisions of disposable income.

Lowest Second Third Fourth Highest

fifth fifth fith  fifth fifth
Yi 045 097 14 198 52
Sum of Yi 045 142 282 .48 1
Yj 1 683 4965 4125 52
Yj-Yi 955 586 3565 2145 0

Sum of (Yj -Yi) =2.112

Gini = (2.112)/5
= 4242

Source: (see Appendix data source 1)
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study discovers the changes in these factors, when income inequality almost leveled off,

and offers some possible explanations. In addition, some results drawn from cross-
sectional study are compared in this study. Finally, this study offers prediction of changes

in income inequality in the near future in Taiwan.
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CHAPTER 1II

ANALYSES AND FINDINGS

Economic Development and Income Inequality

Kuo et al. (1979; 1981) and Ho (1978) have studied the relationship between
economic development and income inequality in Taiwan. During 1950 to 1970 the real
GNP grew around 9 percent each year and at the same time the Gini coefficient (indicator
of income inequality) declined from .58 to .29. In this study, the purpose is to examine the
variables used in cross-national study by using longitudinal data. That is, to study the
question, "Can these variables used to explain income inequality in a society be used to
explain the changes of income inequality over a long period?" The variables most often
used in cross-national studies are GNT per capita, energy consumption per capita, labor
force in agriculture, and sector dualism. The changes in GNP per capita and energy
consumption per capita are the most efficient indicators of economic development. The
percent of labor force in agriculture is used to measure the labor force shifting from the
traditional agricultural sector to modern sectors (industrial and service sectors). In most
developing countries, the more a country develops, the less the labor force will stay in
agricultural sector. At the beginning of development, most of the labor force is in the
agricultural sector, and then gradually it shifts from that sector to modern sectors. During
this transition, income inequality will at first increase, and due to the shift of labor force to

modern sectors, income inequality will decline. Sector dualism measures the productivity
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of the labor force in agriculture. If the productivity of the labor force in agriculture is

equal to the productivity of labor force in other modern sectors, the sector dualism will be
zero. The larger the sector dualism coefficient, the less productivity of the labor force in
agriculture, and theoretically the more inequality in the society.

According to available data, in Taiwan income inequality declined gradually from
1950 to 1970, leveled off from 1971 to 1985, and increased slightly after 1985. Table 3.1
displays the changes in income inequality indicators and economic development indicators
from 1953 to 1970. In the first decade, the 1950s, the Gini coefficient declined from .58
to .42, and income shared by the highest quintile declined from 61.4 percent to 52 percent.
The decrease in the Gini coefficient was 27 percent, and the decrease in the income shared
by the highest quintile was 15.3 percent. At the same time, GNP per capita increased
from 17,155 new Taiwan (NT) dollars (at 1981 prices) to 24,356 NT dollars (at 1981
prices). The change in GNP per capita was 42 percent. Labor force in agriculture
declined from 56 percent to 49.2 percent and sector dualism coefficient increased slightly
from 17.1 percent to 17.6 percent. The decrease of labor force in agriculture was 12.1
percent. The increase of GNP per capita and the decrease of the labor force in agriculture
indicated the economic growth and labor force transition in this decade. The increase in
sector dualism coefficient indicated that associated with the economic development there
was a slight decrease of productivity of the labor force in agriculture. In the first decade,
the GNP per capita had a negative relation with income inequality and the labor force in
agriculture had a positive relation with income inequality. The relation between sector

dualism and income inequality was not clear in this decade. Data for energy consumption
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Fifthly, the expansion of education had a negative relation with income inequality.

According to Taiwan's experience, the most important thing was the spread of primary
school education and junior high school education. However, in the last three decades,
Taiwan's secondary education concentrated on occupational training. These "vocational
schools" allowed many people to enter the labor force and also improved the income of
the laborers. In the late 1 980s, the establishment of new colleges was allowed, and in the
early 1990s, the government allowed some "vocational” institutions to upgrade to
colleges. These two policies have made college enrollment expand rapidly, but this
expansion had no effect on the improvement of income inequality so far.

Sixthly, the theoretically-predicted relation between population growth and
between population structure and income inequality was not totally supported in Taiwan's
experience. There were two reasons. One was the success in agricultural reformation and
the enhancement of productivity of the labor force in agriculture. The other was the
expansion of labor intensive manufacturing. The population increased rapidly creating a
surplus of labor force and a high dependency population which first went into agriculture
in the 1950s and later went into manufacturing in the 1960s and thereafter.

Seventhly, the export-led growth and export expansion and savings expansion had
an important influence on economic development. Like the relation between economic
development and income inequality, the relation between the expansion of exports and
savings and income inequality was stronger in 1960s than in 1950s.

Eighthly, only unemployment had almost the same change pattern as income

inequality. Except in the early 1960s, unemployment declined significantly in the 1950s
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and 1960s and after 1970 it fluctuated at a low level (1.7 percent). Unemployment had a

positive relation with income inequality and after 1970 the low unemployment rate helped
to maintain the income inequality at a low level in the 1 1970s and 1 1980s. On the other
hand female employment did not have a significant relation with income inequality.
According to available data, in 1962 the percent of female employment was 27.45 and it
only increased slightly to 30.51 percent in 1970. After 1970, it still increased slowly
around 3 percent each decade. In 1991, it was 37.5 percent.

Finally, in the late 1980s and early 1990s income inequality worsened slightly. It
still was at the lowest level (Gini .31) among countries in the world. However, due to
radical changes in economic structure, the political environment, and other social
indicators--for example, the rising proportion of female-headed households, and families
with one or no child--income inequality is predicted to increase further in the near future.
The pattern may parallel the recent experiences of some developed countries. For
example, in the U. S. income inequality declined during 1930s to 1950s, and for the next
two decades was characterized by a "curious stability," but the last two decades have been
characterized by a resurgence of income inequality in American society. This has been
enough to be called the "great U-turn" by Harrison and Bluestone (1988). A similar
upswing in inequality has been documented in Canada, Sweden, Australia, and West

Germany (Green et al., 1992).



Unstandardized Data

Income shared  Gini Population Agriculture %o of labor Natural increase %o of population
by the highest  coefficient with secondary as % of NDP force in rate of under age 15
quintile education agriculture population
Year % % (per 1000)
1951 384 42.1
1952 10.2 36. 56. 36.7 42.6
1953 614 .576 10.4 383 55.4 358
1954 109 317 54.8 36.4
1955 11.3 329 54 36.7
1956 11.3 31.6 53.1 36.8 439
1957 12.5 318 52.2 329
1958 13. 311 51.3 34.
1959 44 13.5 30.5 50.8 34
1960 14.3 329 50. 326
1961 52 42 149 31.6 49.2 316 459
1962 15.7 29.4 48.9 31 45.9
1963 16.7 26.8 48. 30.2 45.8
1964 41.1 32 17.6 283 47.1 288 45.5
1965 17.5 274 46.1 272 49
1966 41.5 32 183 26.3 44.2 26.9 44,
1967 211 239 42. 23. 433
1968 41.4 33 22.1 221 40. 23.8 425
1969 28. 18.9 38. 229 40.5
1970 38 29 30.2 18. 358 223 39.7
1971 29 316 14.9 34.8 20.8 38.7
1972 386 .29 329 14.2 33.6 19.4 379
1973 .30 322 14.1 323 19. 37.1
1974 38.6 .29 339 14.5 313 18.7 362
1975 .28 354 149 30. 183 353
1976 373 .28 375 13.4 28. 21.2 347
1977 .28 39.1 12.5 259 19. 339
1978 37.2 .29 41. 113 24 19.4 33.3
1979 375 29 426 10.4 221 19.7 327
1980 36.8 28 44, 9.2 20. 18.6 321
1981 37 .28 45.8 8.7 18.1 31.6
1982 373 28 472 9.2 17.3 312
1983 37.6 29 484 3.8 ' 15.7 30.8
1984 374 .29 49.6 7.6 14.8 30.2
1985 37.6 .29 50.8 6.9 13.2 296
1986 382 .30 52. 6.5 1L 29.
1987 38 .30 53.1 6.3 111 284
1988 .30 54.3 6.1 12.7 12.1 279
1989 .30 106 - 275
1990 31 11.4 27.1

1991 .31 10.5 26.3




Energy GNP per  Foreign % of export US aid Unemployment Savings as Export as

consumption capita investment toUSand  as % of % of GNP % of GNP

(liter oil (at 1981  as%of Japan GDCF

equivalent NTS GDCF

per person) price)
Year
1951
1952 17155 5 56.1 45.5 4.6 9.8 8.5
1953 18160 1.6 49.8 41. 44 8.9 86
1954 19214 9 56.2 379 4.2 77 5.8
1955 20014 1.8 63.9 53.8 4. 9. 6.4
1956 20377 1.6 4238 29.2 38 9.2 8.5
1957 21188 6 38.7 22.8 39 10.6 9.2
1958 21870 .8 48.1 373 4. 9.9 8.6
1959 22812 4 50.1 36.2 4. 103 11.
1960 23524 4.5 49.2 31.8 4.1 12.7 9.5
1961 24356 4.1 50.9 33.8 43 12.8 11.2
1962 379.2 25508 LS 483 20.2 43 12.4 11.3
1963 383. 27089 45 48. 20.5 4.5 17.1 15.2
1964 421.9 29549 4.2 49.5 9.7 45 19.6 17.
1965 453.2 31892 6.5 51.9 10.1 34 19.6 16
1966 499. 33826 4.4 454 5.8 3.1 215 17
1967 534.4 36495 6.4 4.1 2.6 23 225 17.6
1968 604.9 38887 8.4 51.5 .6 1.8 22.1 18.6
1969 643.9 41460 9.1 53. - 1.9 23.8 214
1970 689.2 45198 9.6 52.7 1.7 25.5 26.2
1971 7513 50050 9.4 53.6 1.7 28.8 313
1972 852.8 55708 6.3 54.5 1.5 321 378
1973 9363 61668 79 55.8 1.3 346 41.6
1974 925. 61262 33 51.1 L5 31.7 389
1975 1007.5 62797 25 474 2.5 26.9 34.4
1976 1180.4 69964 25 50.6 1.8 32.5 4.1
1977 1256.9 75604 2.7 50.8 1.8 329 43.1
1978 1456.3 84610 2.8 51.9 1.7 349 47.4
1979 1550. 90005 3. 49.1 1.3 34.5 484
1980 1620.1 94580 33 45.1 13 33. 478
1981 1526.5 98179 27 47. 1.4 32. 47.
1982 1528.1 99687 32 50.1 22 304 45.8
1983 1666.7 105893 35 55. 2.8 32.1 438.5
1984 1753. 115356 4.6 59.3 25 337 52.1
1985 1800.4 119606 6.6 59.4 3. 33.5 50.2
1986 1944.1 132019 6.5 59.1 2.7 37.8 53.5
1987 2072.8 146111 7.4 57.1 2. 385 53.9
1988 2270.1 155168 4.2 53.2 1.7 34.9 50.5
1989 2396.5 1.6
1990 2507.1 1.7
1991 2657.2 L5

85
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APPENDIX

Data Sources:

1.

Quintile income distribution and Gini coefficients refer to the following:

a. Gini coefficients of the years of 1952 and 1959 refer to Shn'ley W.Y. Kuo, "Income
distribution by size in Taiwan area--changes and causes," in Income Distribution,
Employment, and Economic Development in Southeast and East Asia 2 Vols,
Tokyo: Japan Economic Research Center, 1975.

b. The quintile income distribution in the years of 1953, 1961, and 1964, and the Gini
coefficient of the year of 1964 refer to Steve Chan and Cal Clark, 1992, Flexibility
Eqmmndiamnmnﬂmmmpmcm p. 163, New York:

Routledge.

¢. Quintile income distribution and Gini coefficients, 1966-87, refer to Council for
Economic Planning and Development (1989). Taiwan Statistical Data
Book, 1989. Taipei: Council for Economic Planning and Development.

d. The Gini coefficients of the years 1971, 1973, 1975,1977, 1989-91 refer to

Nananal_lnmms.m_’[aman_Am._R_Q.CL and "Report on the Survey of
Personal Income Distdbution in Taiwan Area, R.Q.C.." by Directorate
General of Budget, Accounting and Statistics, Executive Yuan.

e. The Gini coefficient of the year of 1961 is calculated by this study based on
quintile income distribution. The formula is accorded to DGBAS's formula as the
following.

Gini = 1/n times sum of (Y] - Yi), where Yj is larger than or equal to Yi
Yj = Yi/ sum of Yi, and Yi is the disposable income of the ith household.

. Percent of population with secondary education refers to Council for

Economic Planning and Development (1989). The year 1969 and after is affected

by including military personnel in population statistics. Taiwan Statistical Data Book,
1989. Taipei: Council for Economic Planning and Development.

. Agriculture as percentage of net domestic product (NDP) refers to Council for

Economic Planning and Development (1989). Taiwan Statistical Data Book, 1989.

Taipei: Council for Economic Planning and Development.

. Agriculture as percentage of gross domestic product (GDP) refers to Nationa]

Income in Taiwan Area. R.Q C._ by Directorate-General of Budget, Accounting

and Statistics, Executive Yuan, and Social Indicators in Taiwan Area of the Republic
of China 1991, Taipei: Directorate-General of Budget, Accounting and Statistics.

. Percent of labor force in agriculture 1952-1980 refers to Council for

Economic Planning and Development, Executive Yuan, Republic of China,
Directorate-General of budget, Accounting and Statistics, Taiwan Statistical Data

Book 1983. The year of 1988 is calculated from the Survey Report of Labor Force,
Directorate-General of Budget, Accounting and Statistics (DGBAS, 1988).



6. Natural increase rate of population refers to Taiwan Population Studies Center 87

Demographic Reference: Taiwan, Republic of China, 1965, Vols. 1 and 2;
Directorate-General of Budget Accounting and Statistics, Statistical Abstract
of the Republic of China, various issues. The years of 1962 to 1991 refer to
Taiwan-Fukien Demographic Fact Book, R.Q.C . by the Ministry of the Interior.

The natural increase rate of population is equal to (birth-death)/estimate for midyear
population.

7. Percent of the population under age 15 refers to Taiwan-Fukien Demographic
Fact Book, R.O.C by the Ministry of the Interior, and Social Indicators in Taiwan
Area of the Republic of China, 1991.Taipei: Directorate-General of Budget,

Accounting, and Statistics.
8. Energy consumption per capita (liter oil equivalent per person) refers to

Monthly Statistics of Energy, Energy Indictors Quarterly, Taiwan Area, RO C.,
and Taiwan Energy Statistics, all by Energy Commission, Ministry of Economic
Affairs.

9. GNP per capita (at 1981 NTS$ price) refers to Council for Economic Planning and
Development (1989). Taiwan Statistical Data Baok, 1989. Taipei Council for
Economic Planning and Development.

10. Indices of political and civil rights refer to Gastil, R. D. various years. "The
comparative survey of freedom." Freedom at Issue (Jan./Feb.). Indices of political
and civil rights, in scales on which 1 represents full freedom and 7 maximum
authoritarian controls.

Explanation:

a. The political rights index is coded annually by Raymond D. Gastil and published
by Freedom House. Political rights involve the right to play a part in determining
who will govern one's countries and what the laws will be. Countries are coded
with scores ranging from 1 (highest degree of liberty) to 7 (lowest degree of
liberty), as follows:

1) Political systems in which the great majority of persons of families has both the
right and the opportunity to participate in the electoral process. Political parties
may be freely formed for the purpose of making the right to compete for public
office fairly general.

2) Political systems with an open process, which does not always work well,
however, due to extreme poverty, a feudal social structure, violence, or other
limitations on potential participants or results. As is the case with countries
code 1, a leader or party can be voted out of office. '

3) Political system in which people may elect their leaders or representatives, but
in which coups d'etat, large-scale interference with election results, and often
nondemocratic procedures occur.

4) Political systems in which full democratic elections are blocked constitutionally
or have little significance in determining power distributions.

5) Political systems in which elections are either closely controlled or limited, or in
which the results have little significance.



11.

12.

13.

14.

6) Political systems without elections or with elections involving only a single lis%8
of candidates in which voting is largely a matter of demonstrating support for
the system. Nevertheless, there is some distribution of political power.

7) Political systems that are tyrannies without legitimacy either in tradition or in
international party doctrine.

. The civil rights index is coded annually by Raymond D. Gastil and published by

Freedom House. Civil rights are those rights the individual has vis a vis the state.
Particularly important are the freedom of the press and the other media and the
independence of the judiciary. Countries are coded with scores ranging from 1
(greatest civil liberty) to 7 (least civil liberty), as follows:

1) Political systems in which the rule of law is unshaken. Freedom of expression is
both possible and evident in a variety of news media.

2) Political systems that aspire to the above level of civil nghts but are unable to
achieve it because of violence, ignorance, or unavailability of the media, or
because they have restrictive laws that seem to be greater than are needed
for maintaining order.

3) Political systems that have the trappings of civil liberty and whose governments
may be successfully opposed in the courts, although they may be threatened or
have unresolvable political deadlocks and may have to rely often upon martial
law, jailing for sedition, and suppression of publications.

4) Political systems in which there are broad areas of freedom but also broad areas
of illegality. States recently emerging from a revolutionary situation or in
transition from traditional society may easily fall into this category.

5) Political systems in which civil rights are often denied but in which there is no
doctrine on which the denial is based. The media are often weak, controlled by
the government, and censored.

6) Political systems in which no civil rights are thought to take priority over the
rights of the state, although criticism is allowed to be stated in limited ways.

7) Political systems of which the outside world never hears criticism, except when
it is condemned by the state. Citizens have no rights in relation to the state.

The number of newspapers and periodicals, the number of civic organizations,
and the members of civic organizations refer to Taiwan Statistical Data Book,
1989. Taipei: Council for Economic Planning and Development 1989.

The percentage of candidates elected to the Provincial Assembly refers to
Sacial Indicators in Taiwan Area of the Republic of China, 1988. Taipei:
Directorate-General of Budget, Accounting, and Statistics (1989).

KMT's share of the Provincial Assembly votes and seats refers to Lui, F. L.
(1989) "Ballot power" Eree China Review 39:12, 9-15.

Political demonstrations, strikes, riots, deaths from political violence,
government sanctions, and political executions refer to Taylor, C. L. and

D. A. Jodice 1983. World Handbook of Political and Social Indicators,

3rd edn. New Haven, Conn.: Yale University Press.
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a. A government sanction is an action taken by the authorities to neutralize,
suppress, or eliminate a perceived threat to the security of the government, the
regime, or the state itself. The sanction events include censorship of individual
or institutions, general restrictions on political activity, and other restrictions on
social and political behavior. Censorship includes actions by authorities to limit,
curb, or intimidate the mass media, including newspapers, magazines, books,
radio, and television. Restrictions on political behavior include general restrictive
measures by the authorities, such as the declaring of martial law, mobilizing
troops for domestic security, and instituting a curfew. The example for
restrictions on political behavior is that one or more foreigners are arrested or
detained on charges of spying, sabotage, or unlawful interference in the domestic
politics of the state, constituting a perceived threat to internal security. Reports of
crackdowns against organized crime or drives by the police to reduce crime in the
streets were not included.

b. A political execution is an event in which a person or group is put to death under
orders of the national authorities while in their custody. Typically, a political
execution is one in which the person executed in charged with activities
threatening the security of the state, the regime, the government, or the
leadership. Excluded are assassinations and persons killed in riots, armed
attacks, strikes, and the like. Also excluded are executions for criminal offenses,
such as murder.

15. Bollen's political democracy index refers to Bollen, Kenneth A. (1980) "Issues in the

comparative measurement of political democracy” American Sociological Review
Vol. 45:370-90.

a. Six components consist of the index, press freedom, freedom of group
opposition, government sanctions, fairness of elections, executive selection, and
legislative selection. The range of the scale, from 0 to 100, is arbitrary. The 0
point does not represent the lowest degree of political democracy possible, nor
does 100 represent complete equality. Further reductions or increases in
political democracy are possible for those countries at or near the end points.
The countries which score near 100 still have political power concentrated in an
elite, and generally the elite underrepresents females and minorities of the
country. Limited though it may be, the nonelite in countries that score near the
bottom of the index still have some political power.

b. The index of Political democracy is designed to measure popular sovereignty (as
represented in electoral processes) and political liberties. It does not consider
political stability, voter turnout, socialist party strength, or labor union strength in
its construction.

c. It must be remembered that these are observed scores and not true scores. Small
different between countries on the index do not necessarily mean that actual level
of political democracy differs. For example, in 1965 Sudan scores 37.9 and Togo
scores 45.5. This does not mean that the true political democracy score of Togo



is greater than Sudan. Due to measurement error, each true score gives rise to a 20
number of different observed score. So it is possible that Suden and Togo have
the same true score even though their observed scores differ. Of course, the
greater the distance between observed scores, the more likely two countries' true
scores differ.

d. The Gastil's index is a seven scale index. When it is translated into 100 scale index,
each scale is equal to 14.29. In this study, the Bollen's index for Taiwan in 1965 is
equal to 22.8. When the 22.8 is divided by 14.29, the result is equal to 1.60. Due
to the directions of the Gastil's and Bollen's are different, the 1.60 is equal to 5.4 in
the Gastil's index (7-1.60 = 5.4).

16. Foreign investment, the percentage of export to U.S. and Japan, and net
capital flows into Taiwan as a percentage of total investment refers to
Taiwan Statistical Data Book, 1987 and 1989. Taipei: Council for Economic
Planning and Development (1987 and 1989).

17. Data of US aid refer to Chan and Clark 1992 Flexibility, Foresight. and Fortuna in

Taiwan's Development. p. 173. New York: Routledge.
18. Employment and Unemployment:

a. Unemployment, 1952-1988, refers to Council for Economic Planning and
Development (1989). Taiwan Statistical Data Book, 1989. Taipei: Council
for Economic Planning and Development. p. 13 for the number of people in
the labor force and actually employed, and for 1989 to 1991 refers to
Yearbook of manpower Statistics, Taiwan Area, R.O.C., by Directorate-
General of Budget, Accounting, and Statistics (DGBAS), Executive Yuan.

b. Employment, female employment, and employment by industry , 1962-1991,

refer to Social Indicators in Taiwan Area of the Republic of China, 1991,

Taipei: Directorate-General of Budget, Accounting, and Statistics, and
Yearbook of Manpower Survey Statistics, Taiwan Area, R.O.C." by

Directorate-General of Budget, Accounting and Statistics, Executive Yuan.

19. The savings as percentage of GNP refers to Council for Economic Planning and
Development (1989). Taiwan Statistical Data Book, 1989. Taipei: Council for
Economic Planning and Development.

20. The export as percentage of GNP refers to Council for Economic Planning and

Development (1989), Taiwan Statistical Data Book, 1989. Taipei: Council for

Economic Planning and Development.
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