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EQUALIZATION EFFECTS OF THE EXPANSION OF LABOR-
INTENSIVE EXPORTS: THE CASE OF TAIWAN

Y un-Pene CHU

I. INTRODUCTION

HE late Harry Oshimais one of the few scholars who from early on foresaw
the implications of employment expansion for reducing inequality in devel-
oping countries. He noted in a 1971 article,

Not only does an increase in agricultural production (itself a labor-intensive industry)
raise employment but the risein aggregate demand of the agricultural populationleadsto
increasesin employment in the small industries, small stores, etc., of the nonagricultural
sector. . . . A policy promoting the growth of the two labor-intensive sectors (in agricul -
ture and in nonagriculture) may tend to reduce inequalities in the size distribution of
family incomes. (Oshima 1971, p. 171)*

Now after two and a half decades, more evidence has surfaced, some of which
had been collected by Oshima himself (see Oshima 1992, 1993, and 1994). Al-
though data are still far from complete or ideal, with quality varying among coun-
tries and periods, from what is available, a pattern consistent with Oshima’s obser-
vation above has emerged. Table I, which was compiled based on the information
giveninthereportsof Oshima(1994), Ikemoto (1991), Mizoguchi-Terasaki (1992),
Mizoguchi (1985), Medhi (1994), and Chen and Chu (1999), lists the Gini coeffi-
cients of six Asian countries with inequality data of reasonably good quality. The
shaded areasin the table clearly show that Japan experienced adeclining inequality

Earlier versions of this paper were presented at the Conference in Memory of Professor Kuo-Shu
Liang (Taipei, 1995), at the 1996 Bangkok Convention of the East Asian Economic Association, at
seminars held by the Department of Economics, National Taiwan University and the Institute of Eco-
nomics, Academia Sinica, and at the Lecture in Memory of Ta-Chung Liu (Taipei, 1997). The author
thanksthe partici pantsin those meetingsfor their comments. The author al so thanks Professor Francois
Bourguignon, Professor Hwei-Lin Chuang, and anonymous refereesfor their many helpful comments
and suggestions, and Venny Chen and Yi-Chun Chen for their research assistance. Remaining errors
are, of course, the responsibility of the author.

1 Oshima's main point in that article is that for many Asian economies, there had been alabor force
“explosion” inthelate 1960s due to the postwar baby boom. The sharp risein thelabor forcewould
have led to large-scale unemployment, if employment expansion made possible by the growth of
labor-intensive industries had not occurred.
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during most of the 1960s, in both Hong Kong and Singapore, inequality fell from
the mid-1960s to the early 1970s. In both Taiwan and the Republic of Kores, in-
equality fell from the late 1960s to the early 1970s.? In Maaysia, inequality fell
during most of the 1970s and 1980s.

The shaded areas in Table | denote a“sequential” pattern, with Japan being the
earliest, followed by Hong Kong and Singapore, which were in turn followed by
Taiwan and Korea, and more recently by Maaysia. These sequential periods of
declining inequality coincided with the periods of rapid expansion of labor-inten-
sive exports and sharp risesin employment in all of the six countries as seen in the
table. According to Oshima (1993, pp. 100-101), in Japan, the unemployment rate
decreased from 1.7 per cent in 1960 to 1.1 per cent in 1969; in Singapore, it de-
creased from 9.0 per cent in 1966 to 4.5 per cent in 1973; in Hong Kong, it was 3.6
per cent in 1966 in spite of the continuing influx of numerous refugees from Main-
land China. In Taiwan, the unemployment rate decreased from 4.3 per cent in 1964
to 1.3 per cent in 1973; and in Malaysia, 7.5 per cent in 1970 to 5.8 per cent in
1984.3

While more solid evidence for these and other countriesis needed before one can
draw any definitive conclusion on the causes of the changes in inequality, which
usually involve a whole set of socioeconomic factors, the above findings are too
much of a coincidence not to suggest a possible positive contribution of the expan-
sion of labor-intensive industries and the resultant rise in employment to the reduc-
tion of income inequality.

In his 1993 report, Oshimaal so noted that for economi es endowed with asizable
agricultural sector, full employment was achieved first through the increase of off-
farm nonagricultural employment for farm households (Oshima 1993, p. 154). In-
deed, in Japan, the ratio of nonagricultura to agricultural income for farm house-
holds rose from 28.3 per cent in 1950 to 166.7 per cent by 1970. In Taiwan, it was
aready as high as 105.9 per cent in 1970 and further rose to 305.6 per cent by 1980.
In Koreg, it rose from 16.9 per cent in 1970 to 32.4 per cent by 1980. In Malaysia,
it rose from 15.5 per cent in 1973 to 39.2 per cent in 1979.

Oshima’s findings are consistent with the studies conducted in many countries.
Rao and Ramakrishnan (1980) and Rao (1988), for example, showed that Singapore

2 See the later text for explanation of the series of Gini coefficient of disposable income among
individual incomerecipients after 1976 for Taiwan. Also, the difference between the Gini coefficients
from the two sources for the Republic of Korea (hereafter referred to as Korea) mainly reflectsthe
lack of an integrated data set for that country and the fact that different scholars used different
methods to describe nationwide income distribution; see Mizoguchi (1985, pp. 310-12) for details.

3 The same phenomenon probably also occurred in Indonesia. According to Oshima (1993), the
inequality in consumption expenditure measured by the Gini coefficient decreased from 0.51 in
1978 to 0.37 in 1987; at the same time, “underemployment” (see Oshima [1993, pp. 102-3] for
definition) decreased from 45.0 per cent in 1977 to 12.7 per cent in 1986. Since the phenomenonis
rather recent, it is preferable to wait for subsequent studies for confirmation.
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between 1966 and 1972 experienced afast rise in labor-intensive exports and em-
ployment, and consequently inequality fell. Chau (1978, 1980) showed that Hong
Kong also experienced a dramatic expansion of exports and employment in the
1960s, and consequently the disparity between wages narrowed. Mizoguchi and
Terasaki (1992), among others, showed that in Japan in the 1960s, the manufactur-
ing sector moved into the countryside in search of cheap labor, employment ex-
panded rapidly, and inequality fell (see also Oshima 1993, p. 212). In Malaysia,
studies of Shari and Mat Zin (1990) and Shari (1996) have cited the shift to labor-
intensive, export-oriented industrialization as one of the factors contributing to the
fall ininequality from the 1970s to the early 1980s.*

Of al of the interesting Asian cases, Taiwan has been cited by Oshima (1993,
1994) and many others as one of the clearest demonstrations of the positive rela-
tionship between employment expansion and equitable growth. Perhaps asaresuilt,
there has been a sizable body of literature on the case of Taiwan. These studies
generally indicate that inequality fell in the 1960s and 1970s, and that the expan-
sion of labor-intensive industrialization contributed to the declining inequality.

However, in spite of the numerous studies, so far few have been ableto establish
adirect link between the changesin inequality and the expansion of labor-intensive
manufacturing for exports. Most involved merely acomparison of timeseries. Among
the few papers that adopted an in-depth anaysis, most of them were concerned
with specific issues in the general area of income distribution, and an integrated,
holistic view isyet to be presented. Thisiswhat this paper hopes to accomplish: to
conduct a step-by-step analysis based upon the existing literature in order to reach
the core of the problem, then to rely on quantitative studies to try to establish a
direct link between the movement in the core inequality indicators and export per-
formance. The entire process would be like the peeling of an onion. Thetask isto
explain why an onion takes the currently observed shape, and theway to doitisto
ped off the external layers, one after ancther, and attempt to find the answer in the
inner core.

The step-by-step analysis aswell asthe general, historical, or institutional back-
ground of the income distribution issue will be provided here in an itemized fash-
ion, while quantitative studies will be presented in the subsequent sections.

(i) Taiwanwasruled by Japan during the period of 1895-1945, when the colo-
nial government promoted capitalistic development of agriculture and the related
industries. Immediately after World War |1, Taiwan was returned to China, then
under the rule of the Nationalists, which took over all the assets, private and public,
formerly owned by the Japanese, and turned them into state-owned assets in the
form of government properties or assets of the state-owned enterprises. Therefore,
the state became the largest landlord aswell asthe largest capitalist at thetime. The

4 In Indonesia, the surgein non-oil exportsin the 1980s has been cited by the World Bank (1990) as
one of the reasons for declining inequalities.
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issue of efficiency notwithstanding, such an institutional setting would befavorable
to amore equal distribution of private wealth/income.® During the 1949-53 period,
the Nationalist government carried out an extensive land reform, which further re-
duced the inequality of land ownership among the pepole.®

(ii) During the 1953-64 period, scanty evidencecited in theliterature indicates
that overall inequality of household income probably fell further (see Table II),
although inequality wasalready low to start with, and inequality among farm house-
hold incomes fell aswell. The income disparity between farm and nonfarm house-
holds narrowed somewhat during the same period. Fei, Ranis, and Kuo (1979) and
Kuznets (1979) among others attributed the phenomenon to the fact that an increas-
ing number of farm households (particularly the land-poor ones) were engaged in
off-farm manufacturing (of the consumer goods, import-substitution type), the ac-
cess to which wasfacilitated by the availability of rural infrastructure. Also, inline
with the observation made by Oshima (1971), Taiwan’s broadly based agricultural
development coupled with alow level of farm household inequality created an en-
vironment favorable to the emergence and expansion of such domestic-market-ori-
ented, small-scale-factory-based industrialization.”

(iii) Data are more available and much more reliable during the 196476 pe-
riod, when thetask of regular surveyswastaken up by the government. They enable
to analyze the situation in a more careful way.® One of the deficiencies of the pre-
1964 datais that they were based on the total income of households, unadjusted for
household size. In Taiwan, the average size of households changed over time, and,
as Kuznets (1979; 1989, Chaps. 7-9) correctly points out, these changes were too
significant to beignored. One should therefore first ask: how did Taiwan'sincome
distribution change during this period, and what role did changesin the household
size play?

Table Il showsthat the Gini coefficient of (total) household income rose mildly
from 0.321 to 0.326 during the 196468 period, and then subsequently fell to 0.294
in 1970 and 0.277 in 1980 (when the bottom was reached).? Among these years, the

5 See Gold (1986, Chap. 3) and Ho (1978, Chap. 5).

6 See, e.g., Yang (1970), Ho (1978, pp. 159-70), and Fei, Ranis, and Kuo (1979, pp. 38-46).

7 See Ranis (1979, pp. 222-25), Galenson (1979, pp. 425-35) and Fei, Ranis, and Kuo (1979, Chap.
2). See also Chu (1996a), for a theoretical discussion. The importance of the farm/agricultural
sector in shaping Asia's income distribution was emphasized in Oshima (1993, Chap. 9), which
compared the situation in different Asian countries.

8 But full accessto the set of original questionnaire results was available only after 1976, when the
Directorate-General of Budget, Accounting, and Statistics or DGBAS began to store them on mag-
netic tapes.

9 The apparent fall in inequality between 1968 and 1970 should be interpreted with caution. Begin-
ning in 1970, when Taipei City was established as a Special Municipality, surveyswere conducted
separately by that city and the Provincial Government of Taiwan, the DGBAS (belonging to the
central government of the Republic of China) then compiled the results together. Only after 1974
did DGBAS itself begin taking up the task. Comparison of the figures for the pre-1970 and post-
1974 periods, however, still shows a falling trend of inequality. In addition, although the general
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TABLE I

INcomE DisTtriBUTION IN TAIWAN, 1953-96

Inequality of Distributed
Inequality of Total Household Income Factor Income among
Individual Income Recipients

Ratio of Income of Ratio of Income of
Gini the Richest 1/5 of the Richest 1/5 of
Coefficient the Households to that of the Households to that of
the Poorest 1/5 the Poorest 1/5

19532 0.558 (1) 20.47 (4)

19592 0.440 (2) 8.95 (4)

1964 0.321 (3)b 5.33(3)

1966 0.323 (3)b 5.25(3)

1968 0.326 (3)0 5.28 (3)

1970 0.294 (3)b 4.58 (3)

1972 0.291 (3)b 4.49 (3)

1974 0.287 (3)b 4.37 (3)

1976 0.280 (3) 4.18 (3) 7.96 (3)
1978 0.287 (3) 4.18(3) 7.38(3)
1980 0.277 (3) 4.17 (3) 7.91(3)
1982 0.283 (3) 4.29 (3) 7.69 (3)
1984 0.287 (3) 4.40 (3) 7.44(3)
1986 0.296 (3) 4.60 (3) 7.87(3)
1987 0.299 (3) 4.69 (3) 7.51(3)
1988 0.303 (3) 4.85 (3) 7.47 (3)
1989 0.303 (3) 4.49 (3) 7.49 (3)
1990 0.312 (3) 5.18 (3) 8.05(3)
1991 0.308 (3) 4.97 (3) 7.74(3)
1992 0.312 (3) 5.24 (3) 7.78 (3)
1993 0.316 (3) 5.42 (3) 7.80(3)
1994 0.318 (3) 5.38 (3) 8.10(3)
1995 0.317 (3) 5.34(3) 8.44 (3)
1996 0.317 (3) 5.38 (3) 8.45 (3)

Notes: 1. The numbers in the parentheses indicate the sources: (1) Chang (1956), (2) Na-
tional Taiwan University (1959), (3) ROC, DGBAS(1996), and (4) Fei, Ranis, and
Kuo (1979, pp. 92-93).
2. Thefiguresfor 1976-96 are based on ungrouped data.
a Based on small samples of dubious quality and therefore not directly comparable to the
figures for the other years, see text for details.
b Based on data of decile groups.

quality of thedatais considered to be good in comparison with that of the data collected in the other
developing countries (Ho 1978, p. 142), the data are not completely problem-free: Kuznets (1979,
pp. 103-6) indicated that the total incomes estimated inthe DGBAS surveysfor 196475 fell short
of those in national income accounts by 17-27 per cent. However, as Kuznets noted, such a short-
fall was not uncommon even for developed countries, and the discrepancy ratio he indicated fol-
lowed a clearly falling trend during the 1968-75 period. It is also worth noting that although in
Table Il household inequality rose in 196468, the rise was perhaps too mild and too short as to
indicate a persistent trade-off between growth and equality, an issue frequently raised in the litera-
ture and to be further discussed below.
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fall ininequality between 1966 and 1972 was quite sizable and received agresat deal
of attention in Fei, Ranis, and Kuo (1979). It is possible to evaluate the effects of
the distribution of the household size by performing an inequality decomposition
by groups, in the manner described by Fei, Ranis, and Kuo (1979, pp. 226-31).%°
The processis omitted here, but it was found™ that while the household size was an
important factor contributing to inequality, in no way would it have altered the
direction of change in inequality between 1966 and 1972.12

As for the question of between- and within-sector inequality for the farm/rural
and nonfarm/urban househol ds, sufficeit to say that thefall inintra-sector inequali-
ties among nonfarm households contributed the most to the fall in overall inequal-
ity, and that the dominant factor underlying that change was the fall in wage in-
come inequality (see Fei, Ranis, and Kuo 1979, Chaps. 3 and 5).

(iv) AsTaiwan entered the 1980s and 1990s, many eventstook place. Popula
tion growth slowed down significantly, as did the labor force. The share of employ-
ees’ compensation (mostly wages from nonagricultural employment) in the total
income of the households stopped increasing, as in most of the 1960s and 1970s,
and started to slightly fall from the peak of around 62 per cent in 1981. The impor-
tance of property income gradually rose, from 12.00 per cent of the total household
income to 14.56 per cent in 1985-92 (Directorate-General of Budget, Accounting
and Statistics or DGBAS report [ROC, DGBAS 1993, p. 17]). In addition, Taiwan
was able to maintain macroeconomic stability throughout most of the 1960s and

10 Specifically, one can decompose the coefficient of variation of total household incomeinto (i) the
part that is attributable to the inequality among the average incomes of different groups of house-
holds, where grouping is based on the household size (number of persons in the household), and
(ii) the part that is attributable to the within-group inequalities. Fei, Ranis, and Kuo's Table 5.23
contains datain which households are grouped into thosewith 1, 2, . . . , 9 and 10 or more members
for 1966 and 1972. Therefore, such decomposition can be carried out. To determine which factors
and how much they contributed to the change in inequality over the years, one can calculate the
difference.

11 Specificaly, it was found that 40.52 per cent of the changes in household inequality between 1966
and 1972 could be attributed to the changesin between-group inequality during the period, and that
the rest was attributable to the changes in intra-group inequalities. A more direct way would be to
measure the inequality of per capita household income and compare it to that of total household
income. Data do not, however, permit such a calculation.

12 Using data of income of households grouped by the occupation of their heads, Kuznets (1979,
1980) observed that the between-group inequality of per capita household income did not change
appreciably during the 196475 period. He also used data of quintiles of households (quintiles
being defined by the magnitude of total household income) to calculate the inequality of per capita
household income and found that the trend of falling inequality changed to that of slightly increas-
ing inequality between 1964 and 1972 (Kuznets 1980). However, the latter method may involve
quite afew complications as the quintiles are not defined on per capita household income; see Chu
(1991) for details. Presumably that is one of the reasons why Kuznets himself would rather rely on
the differentials between households grouped by occupation of heads as the basis for measuring
inequality. That is also why in this paper the above reported method of group-wise decomposition
was sel ected to eval uate the effects of the household size factor, which could not alter the trend of
declining inequality.
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1970s. In the middle and late 1980s, however, along with the NT dollar apprecia-
tion, monetary aggregates expanded sharply for about two years.’® As asset prices
rose markedly (see, e.g., Chu 1994), it was assumed that many of the factorswhich
may have contributed to equality in the previous decades became either less
significant or began to change directions in the 1980s and early 1990s. On an a
priori ground, these changes were likely to exert some impacts, presumably ad-
verse, on Taiwan's equality.*

On the surface they did. Table Il shows that the income ratio of the richest one-
fifth households to the poorest one-fifth rose from 4.18 to its peak of 5.42 from
1980 to 1993. Closer scrutiny reveals, however, that the nature of the rise in the
official statistics of inequality was different from what it appeared. The official
publications of DGBAS supply the inequality figures for the “distributed factor
income” of both individual income recipients and of households.” Inequality of
thisdistributed factor income among househol ds showed the same obvious upward
trend during the 1980-93 period. During the same period, however, inequality of
this income among individual income-recipients measured by the ratio of the in-
come of the richest quintile (among individuals) to that of the poorest fluctuated
between 7.38 and 8.05 in 1976-93, precluding the indication of definitive trends
(ROC, DGBAS 1993), as shown in Table I1.2 The implication is that the apparent

13 This is coincided also with the period of rapid democratization in Taiwan, see, e.g., Fei and Chu
(1999).

14 See, e.g., Bourguignon (1992), for an interesting analysis of the effects of macroeconomic policies
on income distribution.

15 “Distributed factor income” is equal to employees’ compensation plus proprietors’ (self-employ-
ment) income plus net property income, or alternatively, it is equal to disposable income minus
miscellaneous and net transfer income. Total distributed factor income of individual income-re-
cipients accounts for around 95 per cent of the total household distributed factor income. Also, as
in the definition of disposable income, distributed factor income of individual income-recipients
does not include imputed rental of owner-occupied housing.

16 Asclearly indicated below, inequality of wage rates among individual wage-earnersfell decisively
in 1966-76, along with the fall ininequality of both household total and wage income. No similar
parallel trendswere present in the 1980s and early 1990s, at least for the distributed factor income.
In addition, Chu and Lin (1995) indicated that when the income-recipients were grouped into
socioeconomic classes, the between-group inequality did not show any definite trend either be-
tween 1982 and 1993. Between-group coefficient of variation of mean distributed factor income
was 0.4016, 0.4168, 0.4074, and 0.3891, respectively for 1982, 1987, 1992, and 1993. It was also
found that the order of rank in terms of mean (distributed factor) income of the group changed only
slightly between 1982 and 1993. In 1993, groups in descending order of mean income were as
follows (numbersin parentheses indicate the rank in 1982): nonagricultural employers (1), nonag-
ricultural professionals and managers (2), military servicemen (4), agricultural employers(3), nona
gricultural self-employed (5), nonagricultural clerical, sales, and service workers (6), nonagricul-
tural laborers (7), agricultural employees (9), agricultural self-employed (8), and miscellaneous
(10). Mean income of the top group was about five times that of the bottom group (or next-to-the-
bottom group) in both years. It is a so worth noting here that Chiou (1996) provided an interesting
analysis of whether there have been significant changesin the Lorenz curves of household income
distribution in Taiwan over the years. Table Il also clearly shows that during the 1993-96 period,
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risein household income inequality after 1980 was due to the effects of the compo-
sition of households. In other words, the income inequality among the non-trivial
income earners did not change appreciably (until very recently). Income inequality
among households rose during the 198093 period as these income earners were
grouped into households.' That is, there was no evidence of rising inequality among
income recipients during the 1980s and the early 1990s.

In summary, the Taiwan experience definitely indicates that income inequality
decisively fell from the mid-1960s to mid-1970s, and has remained stable since

although the inequality among households fell slightly (based on the Oshima index, i.e., the in-
come ratio of the richest one-fifth to the poorest one-fifth) or at least stabilized (based on the Gini
index), the inequality of distributed factor income among individual income recipients widened.
Since thisisavery recent phenomenon, more observations are needed before an in-depth analysis
can be performed. However, the new trend, if confirmed, is a good indication for future studies,
which should investigate among other hypotheses the impact of the rise of technology-intensive
exports on wage disparities.

17 Chu (1996b) decomposed the inequality of household disposable income between 1981 and 1992
into the following factors: (i) household size, (ii) employment ratio among household members,
and (iii) average disposal income of income recipientsin the household. It was found that for both
years, the third factor was dominant (accounting for about three-quarters of total inequality in each
year), whilethefirst effect was al so significant (lessthan one-third). When the changein inequality
between the two years was decomposed, the dominant factor was again factor (iii). This basically
implies that while inequality among individual income recipients did not change appreciably, the
highly paid recipients were now more likely to be grouped with the like, leading to a household
inequality. The importance of the household composition in explaining the changes in household
income inequality was also found in Schultz (1999) and Fields and Leary (1999). The former’s
Figures 7.5 and 7.6 clearly showed the disappearance of therising trend when inequality was based
on per adult or per member measure. The latter also found that “rising inequality must be attribut-
able to changing household structure” (p. 216). They indicated the possible importance of two
factors: “anincreasein the number and share of older peopleliving without grown children or other
younger relatives, and an increase in the labor-market participation of the wives of prime-aged
men” (p. 216). These two factors would not have been inconsistent with the above finding that
disparity rose among the average incomes of income recipients within households. It is aso worth
noting that the DGBA Sreports carry the data of deciles of households grouped by per capitahouse-
hold disposableincome. Theratio of therichest deciles or quintilesto the poorest did not reveal any
trend of rising (or falling) inequality in the 1980s and early 1990s. Fields and Leary (1999) ob-
served that there was essentially no difference between the Gini coefficients of the distribution of
per capita household incomefor 1980 and 1992, the coefficients being 0.322 and 0.324 for the two
years, respectively. If these findings wereto be further confirmed in follow-up studiesin thefuture,
the size of households would become the sole important factor to be reckoned with when one
analyzes the effects of changes in household composition, which has been found to be the actual
reason for the apparent rise in inequality of total household income (see also Lin [1994] that deals
with the same problem but focuses on wage income only). In addition, Chu (1991) showed that
inequality of per capita household gross (before capital expenditure and taxes) income expressed
as coefficient of variation rose from 0.6802 in 1980 to 0.7241 in 1989, when the unit of calculation
was the household, i.e., inequality was defined among the households. The coefficient of variation
was 0.6283 and 0.6617 for the two years, respectively, when inequality was defined among the
persons, each of whom got the per capitagrossincome of the household he or she belonged to. Chu
(1989) indicated similar trends between 1980 and 1986 for the inequality of the per-adult-equiva-
lent household distributed factor income.
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then, at least until very recently. Therefore, emphasis should be placed on the pe-
riod from the mid-1960s to mid-1970s, when income inequality fell and Taiwan's
export-led economy grew most rapidly.

Our attention will be focused on wage income, which was found to be the most
important source of income explaining the fall in income inequality during this
period, asclearly indicated in Fei, Ranis, and Kuo (1979, Chap. 3) and other studies
mentioned above. To address the problem of changing household size, the analysis
will be centered upon the inequality of wage income among individual workers
instead of that among households.

In what follows, Section Il will give a plan of the analysis and then proceed to
identify how the changesin wageinequality between 1966 and 1976 were accounted
for by the wage premiums attached to the different skills of workers, with the latter
being represented by their gender, age, place of work, and education. Section 11|
will investigate the link between the changes in the premiums and the demand/
supply conditionsin the labor market. Finally, Section 1V will include the summary
and conclusion.

Il. CHANGES IN WAGE INEQUALITY AND WORKERS
CHARACTERISTICS BETWEEN 1966 AND 1976

Asindicated above, the major task is to explain why wage inequality among indi-
vidual workersfell from the mid-1960sto mid-1970s. Many authors attributed this
phenomenon to the above-mentioned rapid expansion of employment made avail-
able by export-driven labor-intensive manufacturing and the subsequent exhaus-
tion of surplus labor resulting in the rise in wages of low-skilled labor (e.g., Fei,
Ranis, and Kuo 1979, Chap. 1; Kuo 1983, p. 117; Little 1979; Liang 1978; and Chu
and Tsai 1994).18

The trends in exports, wage rate and employment are consistent with this hy-
pothesis. The value of manufactured goodsin total exportsrose from 32.3 per cent
in 1960 to 84.6 per centin 1972. Total employment rosefrom 3.518 million in 1965
to 5.257 million in 1974; meanwhile the share of the non-primary-sector employ-

18 These observationsindicated the inequality among individual workers, while the results of decom-
position discussed above referred to the inequality of the wage income among households. Al-
though the two approaches are different, Fei, Ranis, and Kuo (1979, Chap. 4) had already given a
detailed account of the link between the two for 1966, for which year an in-depth analysis will be
presented below. Basically, by using their equation (4.15), they decomposed theinequality of wage
income into factors caused by the difference in the distribution of the number of (forty) different
types of workers among the households and their weights, which is affected by the between-type
disparity of wages. Their Table 4.13 and Figures 4.9-4.11 (see aso the remark on their p. 180)
indicated that both factors could explain the inequality of household wage in that year. In the
discussion below, attention will be focused on the latter factor, namely the wage disparities among
individual workers, anissue closely related to the labor market situation which should be analyzed
for itsown right.
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ment rose from 50.82 per cent to 67.30 per cent. But only afew authors did more
than referring to the time series.’® Therefore, in the current paper attempts were
madeto establish amoredirect link between exportsand changesininequality. The
plan of the analysisis asfollows:

To study wage inequality, it isimportant first to determine the size of the premi-
ums attached to skills, which somehow have to be defined. While several methods
can be applied in theory, data availability to achieve this objective is quite limited.
In Taiwan, asindicated above, detailed data of the household surveys became avail-
able in magnetic form only after 1976. For the period of 1964—75, the only avail-
able official datawere the printed tablesin the annual reports. Unfortunately, these
tables did not supply enough useful information about the individual wage-earners.
Of all the data currently known to us, one set is probably the most informative,
namely, Tables 4.24-4.27 in Fei, Ranis, and Kuo (1979, Chap. 4). These tables
report the average wage rates and the size of different groups of individual workers,
cross-categorized by location of work, sex, age, and education for 1966. Fei, Ranis,
and Kuo (1979) calculated these tables from the DGBAS original survey results, to
which they had access.

Thisisthe best one can do for the 1960s. For the 1970s, a comparable set of data
can be compiled for 1976 (the earliest possible year in the 1970s) without difficulty.
Therefore, it should be explained how wage inequality changed among the grouped
workers between 1966 and 1976, and whether this change was rel ated to the change
in premiums attached to skills (to be defined), which the different groups of work-
ers were endowed with.%

Although skillscannot be directly evaluated, it ispossibleto assumethat they are
closely related to the individual characteristics of the workers. Specifically, it is
assumed that the four different types of characteristics for which dataare available
in the above-referred-to 1966 tables, namely place of work (urban vs. non-urban),
age, gender, and level of education, represent four dimensions of skills. There-
fore, the premiums attached to these four characteristics are proxies for the premi-
ums paid for the represented skills.

19 Chan, Chen, and Hu (1999) and Chen and Hsu (2001) are the few recent exceptions. See Section 11
below for details.

20 Obviously, the changein inequality must bein the direction of afall before any more analysis can
be performed. That is, one first has to determine whether the wage inequality among the grouped
workers actually fell between 1966 and 1976. If thiswere not the case, theimplication would have
been that the within-group inequality (rather than the observabl e between-group inequality) caused
the fall in wage inequality among individual workers between the mid-1960s and the mid-1970s.
Because there is no access to such within-group inequality data, no further analysis could be per-
formed. Fortunately, as shall be shown below, thiswas not the case: wageinequality among grouped
workers (as defined in the table of Fei, Ranis, and Kuo [1979]) fell decisively between 1966 and
1976.

21 |n standard human capital models, the variable “years of experience” is more often used than age.
However, the grouped data available here did not permit us to calculate such avariable.
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Asaresult, our first main task is to determine (i) the size of these premiums, (ii)
whether and how the level of inequality in 1966 and 1977, respectively can be
accounted for by the premium structure of the above-indicated skill proxies, (iii)
whether and how the changesin inequality (among the grouped workers) between
1966 and 1976 were related to the changes in these premiums. Thiswill be donein
the current section.

The premiums represent only the market prices for the respective skills. As a
result, if the premium structure were found to be important in accounting for the
levels of inequality in 1966 and 1976, and/or that changes in inequality between
1966 and 1976 could be accounted for by the changes in the premium structure, it
should be determined why such changes in the premium structure (relative market
prices for different skills) took place between 1966 and 1976. This will be accom-
plished in the next section.

As for the first task, the method to be applied is to regress the wage rates on
variables representing the four dimensions of individual characteristics. If the re-
sults are satisfactory, the regression coefficients can be interpreted as correspond-
ing to the premiums attached to those skills that are represented by the explanatory
variables. Specifically, adjusted? least squares analysis was performed on the two
sets of grouped data (1966 and 1976, respectively), and the results are given in
Tablel11.%2 Asthe table shows, for both years, real wages* of the workers could be
accounted for by the dummy variables, D-City (equals one if the worker residesin
the cities®), D-Male (equals oneif the worker isamale), D-Age 25-44 (equals one
if theworker’sageisbetween 25 and 44) and D-Age 45+ (equalsoneif theworker’s
ageis 45 or older®), and by the quantitative variable Edu (years of schooling).?”

22 Adjusted for heteroskedasticity; see, e.g., the analysisin Kmenta (1986, pp. 366—73).

23 For 1976, data compiled included the wage income (employees' compensation) of individual in-
come-reci pients (persons earning non-trivial income, seethe DGBAS, Survey Handbook, 1993 for
aformal definition; but those whose wage income was zero were excluded).

24 Defined asthe averagereal wagerate of agroup of workers. For 1966 it was cal culated in NT$10,000.
For 1976, a Laspeyres’ index of wage increase was computed based on a basket of groups of
workers using the average group size between 1966 and 1976 asweights, and since all the average
wage rates were deflated by the index, the 1976 wage rates were expressed by the 1966 “ prices’ of
wages.

25 1n 1966 “ city” wasdefined as abasic administrative unit with a population of more than 40,000 and
density of more than 2,000 persons per square kilometer, that satisfied a set of standards of mini-
mum relative importance of industry and services in the economic activities. In 1977, the popula-
tion criterion changed to more than 30,000 peoplewhile that for economic activitieswastightened.
See the DGBAS report (ROC, DGBAS 1964, 1976) for details.

26 The use of the two age dummy variables indicates that the default group consists of workers less
than twenty-five years of age. It isaso worth noting that if workers are further classified into those
aged forty-five to fifty-nine years and those aged sixty and above, the coefficients of the dummy for
the eldest workers are no longer significantly different from zero. So these two groups were com-
bined into one.

27 Specifically, the regression can be written as W = a, + a,(D-City) + a,Edu + a;(D-Male) + a,(D-
Age 24-44) + ag(D-Age 45+) + Err. It is worth noting that when the data of the two years were
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TABLE 1l
RecRressioN ANALYSIS OF WORKERS WAGE RATES IN TAIwAN, 1966 AND 1976
1966 1976
Regression Regression
Mean Mean
- Standard - Standard

Coefficient Deviation Coefficient Deviation
Constant -1.204 0.193 -0.306" 0.085
D-City 0.273 0.804* 0.131 0.447 0.458* 0.060
Edu (in years) 7.490 0.195* 0.021 8.501 0.091* 0.007
D-Male 0.741 0.489" 0.137 0.713 0.505 0.066
D-Age 25-44 0.538 0.480" 0.144 0.501 0.609" 0.071
D-Age 45+ 0.215 0.648* 0.176 0.244 0.807* 0.085

CAdLRR 0926 0938

No. of non-empty groups 53 78
No. of workers 2,777 11,757

Note: The dependent variable isthe real wage.
* Significant at 5 per cent level.

Theinequality of the wage rates can then be decomposed according to the method
described in Shorrocks (1982):

CVW) = 3i-1,.. s [(a/Avg(W) D AVg (XD p(W, XJCV(X)]
+ Cov(W, Err)/Var(W)¥2, Q)

where CV isthe coefficient of variation, Wisthe real wage, the dependent variable,
a, isthe regression coefficient of X;, Avg(X;) isthemeanvalueof X;,i=1,...,50p
isthe Pearson correl ation coefficient, Cov isthe covariance, Var isthevariance, Err
istheerror terminregression, and X; = D-City, X, = Edu, X; = D-Male, X, = D-Age
2544, Xs = D-Age 45+. Values of the six terms on the right-hand side of the equa-
tion (1) for the two years are given in columns (1) and (2) of Table V. The table
shows that the number of years of education was the variable accounting for the
largest part of the inequality in both 1966 and 1976 (42.20 and 32.91 per cent,
respectively). The dummies for age together accounted for the second (third) most
important part in 1976 (1966), the sum of contributions being 23 (11) per cent. The
dummy variable for the place of work was the second (third) most important vari-
able for 1966 (1976). The importance of the gender dummy is the last in the row.

pooled and a test was performed to determine whether the differences in the coefficients of the
explanatory variables were significant between the two years, it was found that the differencesin
al the coefficients were significantly different from zero at the 5 per cent level. It is a'so worth
noting here that it may be desirable to consider the differences in earnings across industries (see,
e.g., theinteresting study by Bishop, Formby, and Thistle 1991) in addition to the variables chosen
here; the 1966 data, however, did not permit the inclusion of that variable.



EQUALIZATION EFFECTS 249

TABLE IV
DecompPosiTION oF INEQUALITY oF REAL WAGES AMONG GRoups oF WORKERS IN TAIWAN, 1966 AND 1976
1966-1976
Further  Further  Further  Further
Ac- Ac- Ac- Ac-
1966 1976 counted counted counted counted

forby forby forby forby Sumb
Changes Changes Changes Changes
in in in in
alAvg(W)2 Avg(X)  p(W, X)  CV(X)
4 ©) (6)

1) 2 (©)] (7) (8)

CVof W 0.7444 0.4659 -0.2785¢
Accounted for by: ©) (%) (%) (%) (%) ©%) @) (%)
X, = D-Cityd 1950 1725 2325 14002 -91.34 -1480 7158 10546
X,=Edu(inyears) 4220 3291 57.72 14141 -1968 2253 -4363 100.63
X, = D-Male 941 1634 -219 -221.33 -47.19 28244 8654 100.46

X,=D-Age2544 376 9.00 -5.00 519 -17.81 94.20 1855 100.13
Xs = D-Age 45+ 6.85 1357 -4.39 131 60.44 7770 -39.24 100.21
Err = Errorterme 1829  10.92 30.61

Sum 100 100 100

a Refersto the fall in (a/Avg(W) O Avg(X ) p(W, X1CV(X) further explained by changesin
a/Avg(W), wherei =1, ..., 5. The same applies to the rest of the row.

b Does not equal 100.0 due to nonlinearity error.

¢ Value of 1976 minus value of 1966.

d Refersto the fall in CV of W between the two years explained by the D-City variable. The
same appliesto the rest of the column.

e See text for the definition of thisterm.

Taking the difference of equation (1), one obtains:

D[CVIW)] = 3i-1,...s D[(a/Avg(W) D Avg(X I p(W, XD CV(X)]
+D[Cov(W, Err) / Var (W)¥7, )

where D is the difference operator. Therefore, the change in the inequality of real
wage between the two years was decomposed into the factors on the right-hand
side. The percentage “contributions’ of the variousfactors are given in column (3)
of Table IV, showing that of the fall in the CV of W from 1966 to 1976, 57.72 per
cent could be accounted for by the variablerelated to Edu, or [(a,/Avg(W) D Avg(X,)]
p(W, X, J1CV(X,)]. Moreover, when further explored, the most important factor “con-
tributing” to the fall in thisitem was the fall in the regression coefficient (deflated
by the average real wage) in equation (1). That is, the fact that wage disparities
(represented by their different premiums) between workers with different educa-
tion levels (other things being equal) narrowed between 1966 and 1976, was the
most important factor accounting for the changesin the Edu variable, whichin turn,
accounted for the largest part of the fall in inequality between 1966 and 1976.
Tablelll showsthat in 1966, an additional year of education wasableto raisethe
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worker’swage rate by 0.195 units (of NT$10,000), but that this premium shrank to
0.091 (measured in real wage rates of the same unit) in 1976. When these coeffi-
cients were deflated by the average real wage in the two years, the decrease was
even larger: from 0.158 to 0.059.

The next section will analyze the factors in the labor market that were assumed
to control the observed changesin the premium structure.

[1l. DEMAND AND SUPPLY FACTORS

The above analysis clearly indicated that wage premiums attached to the workers'
education, age, gender, and place of work could account for a large part of the
observed wage inequality in both 1966 and 1976, respectively, and that the shrink-
ing wage premium attached to education (additional market price paid for addi-
tional years of education) could account for the largest part of the observed fall in
wageinequality between thesetwo years. In this section, an attempt will be madeto
explain these facts.

According to Katz and Murphy (1992) and Murphy and Welch (1992), we argue
that wage disparities, which reflected the additional market prices paid for skills,
were determined by demand and supply factors. To simplify the analysis, and ac-
cording to Katz and Murphy (1992), we grouped workers with different individual
characteristicsinto only two broad skill categories. We then attempted to determine
why the relative wage rate between the two categories of workers narrowed be-
tween 1966 and 1976. L et usthen designate the category of workerswith relatively
low skills (to be defined) as“group 1.” and the other as“group 2.” Thetask is now
to analyze why relative wages between groups 1 and 2 narrowed between 1966 and
1976.

Because data about individual workers were limited for 1966, as explained ear-
lier, and almost nonexistent for the years between 1966 and 1975, it wasimpossible
to solve the problem by relying on the 1966 and 1976 data, because only two obser-
vations were made. The post-1976 data had to be used. In what follows, we will
carry out the analysis by using the 197696 data, in such a way that the possible
structural changes during this period are accounted for. We will then use the results
to decompose the changesin wage inequality between 1966 and 1976, which isthe
primary objective of the study.

Let us now define the skill categories. In Katz-Murphy’s report, the two skill
categories, on the basis of which the relative wage disparity was defined, were
divided according to the level of education (college vs. high school) alone. In this
paper, the two categories were defined based on both education and age (primary
school and under twenty-four years of age vs. the others).

Such a categorization was based on the following considerations:

(i) Thereason for choosing education was obvious, given its strong effect in
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both the separate 1966 and 1976 decompositionsaswell asin theanaysisof changes
in wage inequality between the two years given above. To decide which level of
education should be the dividing line, different levels were examined to determine
whether the change in wage disparity between 1966 and 1976 was substantial and
correspond to the overall change in wage inequality. It was found that the dividing
line should be primary school or lessversusall others. Itisworth noting herethat in
Chan, Chen, and Hu (1999), which investigated the demand and supply factorsin
wage dispersion from 1978 to 1995, education was aso used as a means to differ-
entiate skilled from unskilled workers. However, their dividing line was, not sur-
prisingly, given the improvement in education over the years, defined on the basis
of senior high school.?®

(ii) The age factor was important in the separate decomposition of wage in-
equality for both 1966 and 1976, and we decided to incorporate it into the categori-
zation. Although it was a significant factor in the analysis of the changesin wage
inequality between the two years, we still decided to take account of it because in
the current two-category analysis, it was essential to et group 1 represent the “low-
skilled” group unambiguously. Inthe course of Taiwan’sdevelopment, many people
initially with alower education level gradually moved up their career ladders and
became busi ness executives when they reached their fifties and sixties. Because the
analysis below will use data covering along period of time (1976-96), to use edu-
cation as the sole dividing line would involve the risk of including alarge number
of middle-aged or older business executiveswith primary or lower educationin the
“low-skilled” category, especially for Taiwan where small- and medium-sized en-
terprises have been prevalent. To avoid such arisk, we defined group 1 asthe people
with primary or less education and between fifteen and twenty-four years of age.?®

(iii) It is aso possible to include the gender factor, as it somewhat plays an
important rolein the decomposition of both earning regressionsfor individual years
and of changes in inequality. However, to define one category as young (twenty-
four or below), female workers with alow level of education (primary school or
less), and another category for the others would have resulted in reducing the size
of thefirst category. And between age and gender, the regressionsfor both 1966 and
1976 clearly indicate that the age factor was more important.

(iv) Itisaso possible to include the place of work (city versus others). But
unfortunately the official definition of “cities’ had changed over timein Taiwan (as
in many other rapidly developing countries). It would therefore be very difficult to
interpret theresults, if thisvariable wereto beincluded. Moreover, if both the place

28 |n their paper, skilled labor is defined as the persons with college or higher education, while un-
skilled labor is defined as those with junior high school or lower education.

29 |n addition, micro-studies such as Harrell’s (1982) accounts of the rise of Taiwan's|abor-intensive
industries indicated that fall in the wage disparity between young, entry-level workers and the
others was instrumental in bringing down inequality.
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of work and age wereincluded, the two categorieswould once again have markedly
unbalanced sizes.

The demand and supply model to be used will now be introduced.

Katz and Murphy (1992) assumed that producers adopted a CES production func-
tion with the above-mentioned two categories of workers as the two inputs. Under
that assumption, they argued that it is possible to expressrel ative wages asfollows:

In(w(t)/w(t)) = (Vo)[DD(Y) — In(xo()/%(1))], ©)

where gisthe elasticity of substitution between the two inputs, wy(t) and ws(t) are
the average wage rate of group 1 (low-skilled) and 2 (high-skilled) respectively.
DD(t) isthe time series of relative demand changes (in favor of low-skilled work-
ers), and x,(t) and X,(t) are those of the quantities of the low- and high-skilled work-
ers, respectively. They then assumed that DD(t) isalinear function of time, and ran
aregression estimate of the coefficients in equation (3). The assumption was that
X1(t)/X%,(t) or the relative supply was exogenous to the model .

A more general approach is not to assume that x,(t)/%,(t) is exogenous, and ex-
press the reduced form of a simultaneous equation system determining the relative
wages™ as follows:

wa(t)/wa(t) = £(DD(Y), Z(1)), (4)

where DD and Z are the demand and supply changes exogenousto the system. The
relevant variables refl ecting exogenous changes which are representative of the ac-
tual economic situation in Taiwan during 1966—96 should be selected.

Let us consider the exogenous changes on the supply side first. In our analysis,
Z(t) was represented by the number of people aged fifteen to sixty-four with pri-
mary school or lower education level (referred to as “z") divided by that of the
other potential labor force (referred to as “z,”).% Compared with x, and x,, which
Katz and Murphy used, the use of z; and z, has an obvious advantage in that it
would be easier to argue that these variables are exogenous to the demand-supply
system determining the relative wage rate in the current market. Because x, and x,
actually correspond to the equilibrium quantities in the labor market, they them-
selves should be endogenous, and the direct estimation of equation (3) may involve

30 They noted on p. 46 that their framework corresponded to a “ partial equilibrium” in that they did
not specify the determinants of relative factor supplies; they required that observed prices and
quantities should be “on the demand curve.”

31 Inthe case of two inputs, the Walrasian law requiresthat the clearance of the demand and supply in
oneinput market should automatically assure the clearance in the other market. Therefore, one of
the prices could always be selected as a numeraire and attention could always be focused on one
market alone.

32 The definition implicitly assumes that the dependent variable in equation (4) is homogeneous of
degree zeroin z; and z.. The datafor (z,/z,) and (w./w,) were computed from the Household Income
and Expenditure survey data (DGBAYS) stored on magnetic tapes.
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asimultaneous equation bias.® The variables z, and z,, on the other hand, represent
what the potential-labor-force population is already endowed with; they are prede-
termined before the labor market operates in any period of time. Consequently, it
seems reasonable to use them as supply changes exogenous to the current labor
market for skills (represented by the level of education and age in our case).®

As for the exogenous changes on the demand side, export is an obvious choice.
Taiwan's exports had largely been driven by low-skilled labor until very recently.
Numerous authors have pointed the importance of exportsin shaping Taiwan'sin-
come inequality, as indicated above, while recently some authors have begun to
establish adirect statistical link between exports and income inequality.® Some of
theserecent analyses use theratio of total exportsto GDP, while othersdifferentiate
exports by their destinations. In the current analysis, in order to ensure as much as
possible that the variable chosen to reflect exogenous changesin the demand repre-
sentsthe labor-intensive part of exports, we used the ratio of non-heavy-chemical®
exportsto GDPR* which may be as much close to |abor-intensive exports as we can
get_ss

In summary, equation (4) in its testable form can be written as:

In(wy/wy) = by + bIn(z/z,) + bIn(nhce/gdp) + Error, )

33 We thank an anonymous referee for pointing this out.

34 Thereisabody of literature dealing with the choice of college enrollment, which is often consid-
ered to be dependent upon the expected wages in the future. But this is not inconsistent with the
statement in the text that by the time the individuals had completed their chosen education, the
level of education was already “predetermined” as far as the then current labor market was con-
cerned. Moreover, several other aspects are worth mentioning: (i) In the current analysis, the divid-
ing line was primary education, which is part of compulsory education; the next higher level was
junior high school, which became compulsory in 1968 in Taiwan. Therefore, the changesin z/z,
during 1976-96 should reflect more the shift in the age structure of population as well as the
change in education policy, and should have much less to do with expected future wages. (ii) In
Taiwan, the willingness to receive higher education is not equivalent to actual attainment, because
access to higher education islimited (especially in the earlier period, which is more relevant to the
current analysis), and is alocated according to the results obtained in strict entrance examinations.
Therefore, individual choice would play a lesser role than the ability to do so. (iii) In the status
attainment models and the parent consumption models, among others, variables such as the cost of
education and the education attainment of the parents are more relevant than the expected future
wages.

35 See Chan, Chen, and Hu (1999) and Chen and Hsu (2001).

36 The “non-heavy-chemical exports’ and “heavy-chemical exports’ are defined by the Ministry of
Finance. Basically, the former includes such products as food processing, beverages, garments,
textiles, paper products, wood products, plastics and other nonmetal products, and metal products
(four-digit classification). These are predominantly |abor-intensive consumers' commodities pro-
duced with low-cost labor. The latter (the other exports) corresponds mostly to producer’s goods.

37 Data were supplied by the Ministry of Finance.

38 A classification of exportsaccording to factor intensity was reported in the Taiwan Satistical Data
Book, published by the CEPD (Council for Economic Planning and Development), but unfortu-
nately since the time series began in 1982, the data could not be used for our analysis.
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Fig. 1. Relative Wages and the Related Supply and Demand Factors in Taiwan
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where nhce/gdp istheratio of non-heavy-chemical exportsto GDP. Thetime series
of the dependent and two explanatory variables are given in Figure 1. The 1966
data are presented in the figure for reference but not used in the regression. The
figure showsthat clearly the relative wage disparity or wi,/w, displayed adecisively
upward trend until 1989, after which it fluctuated. The exogenous variable on the
supply side or z,/z, displayed a decisively downward trend throughout the 197696
period as expected. The exogenous variable on the demand side or nhce/gdp moved
upward from 1976 to 1986, slightly fell in 1987, and then fell decisively after 1988.

The problem of possible structural change may arise if we directly estimated
equation (5) using the 1976-96 data. Taiwan’s economic structure underwent im-
portant changes during these two decades. Of the most dramatic was the change
occurring during the 1987—88 period, when Taiwan's currency appreciated sharply
against the dollar, causing many previously labor-intensive export firmsto lose their
competitiveness in the global market, as is already evident in the time series of
nhce/gdp shown in Figure 1. In addition, according to a set of officialy reported
statistics, the high technology contents in Taiwan's exports had remained stable
between 1982 (the first year for which data were available) and 1987, but rose
decisively afterwards.®

39 See the aforementioned Taiwan Satistical Data Book, published by the CEPD. It is worth noting
here that our definition of non-heavy-chemical exportswas based on abasket of four-digit-classified
commaodities, asindicated earlier, so that it had already captured the changes in the export factor-
intensity that can be reflected in the changes in commodity composition so defined. However, itis
quite possible that for the same four-digit product, the method of production changed over time,
particularly after 1987-88. Therefore, the consideration of possible structural changeis still war-
ranted.
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For thisreason, in the actual estimation of equation (5), two alternative approaches,
which resulted in the construction of two different models, were used. In the first
alternative, the data of 1976-96 were used in the estimation of equation (5), but we
included three dummy-variable-rel ated explanatory variables (the dummy variable,
D, equalsunity from 1987 onward and zero otherwise), each pertaining to the origi-
nal three explanatory variables (including the constant term), and then removed one
dummy-variable-related term which was found to be insignificant. As aresult, an
equation with five explanatory variables, two dummy-variable-related variablesin
addition to the original three explanatory variables, could be derived and is re-
ported in TableV as“Model A.”

In the second approach, we considered a priori that structural change occurred
during the period 1987-88, that was sufficiently severe not to warrant theinclusion
of the 198896 dataat all. Therefore, we ran aregression of equation (5) using only
the 1976-87 data. Theresultsaregivenin TableV as“Model B.”#4

InModel A, dl of the reported coefficients of the variablesindicating exogenous
changesin the demand and supply were significant. In Model B, the coefficient of
the supply-related variable is significant at the 5 per cent level, while that of the
demand-related variableis significant at the 10 per cent level. The variable indicat-
ing exogenous changes in the supply (relative number of people in potential labor
force) had the expected negative signsin both models, while the variableindicating
exogenous changes in the demand (ratio of non-heavy-chemical exports to GDP)
had the expected positive signs also in both models. The constant-term dummy (D)
for post-1987 was negative, reflecting aonce-for-all change that was unfavorableto
the relative wage of the unskilled workers versus the skilled workers (the depen-
dent variable), which was somewhat modified* by the negative coefficient of the
DJIn(z/z,) variable in Modd A. The former was expected, as there were widespread
efforts to utilize more technology- and capital-intensive modes of production in
Taiwan after 1987—88. The latter most likely reflected the fact that the changesin
the“quality” of z, and z, had reached such alevel after 1987 that the original supply
shift strength of In(z,/z,), asreflected inthe coefficient of —0.0842, should be strength-
ened. The suspected quality change was most likely related to the age structure: by
the 1980s, since Taiwan had witnessed the emergence of a shrinking population
growth rate and the related shrinking size of very young cohorts, the representation
of the very young cohorts inside z; would have been much less conspicuous than
before, resulting in the fact that the overall quality of z, became higher as distribu-

40 The estimation of Model A was performed by the ordinary least squares method; the Durbin-
Watson and White tests indicated that the null hypotheses of the absence of autocorrelation and
heteroskedasticity, respectively could not berejected. Model B was estimated by using the Cochrane-
Orcuitt iterative procedure to purge the first-order autocorrelation (d.w. = 1.9944 after the adjust-
ment). Its White test similarly indicated the absence of heteroskedasticity.

41 1t is a modification because In(z,/z,) showed a downward trend and therefore its effect on the de-
pendent variable was positive, given its negative coefficient.
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tion was tilted towards the higher-age people (closer to twenty-four years of age).
Therefore, the (negative) supply shift effect was enhanced.

After obtaining the estimated equations, we returned to the period of 196676,
which is of the greatest concern to us. Since the low-skilled labor-intensive prod-
ucts as a percentage of Taiwan's exports had remained quite stable before 1987, as
indicated above, we considered that it would be possible to assume that the demand
and supply factors determining the relative wage had remained the same asthose in
equation (5) for the 196676 period. Besides, it can be shown that, by subjecting
thew,/w, 197696 seriesto aback test usng ARMA, the 1966 value fell within the
95 per cent confidence interval. Therefore, we decided to apply the resultsin Table
V to adecomposition of the changesin wage inegquality between 1966 and 1976.

The results are presented in Table VI, for both Models A and B. They clearly
showed that for Model A, the effect of the changes in the exogenous demand was
overwhelmingly dominant in the explanation of the changes in the relative wage
between 1966 and 1976 while the effect of the changes in the exogenous supply
was much less conspicuous.*? In Model B, the former effect was reduced to about
70 per cent, while the effect on the supply side remained negligible. The overall
impression from Table V1 isthat the demand effect, represented by the ratio of non-
heavy-chemical exportsto GDP, had been instrumental in bringing down the wage
disparity between young workerswith alow level of education, and the othersfrom
1966 to 1976.%

42 In Chan, Chen, and Hu (1999)’s paper, which, as indicated earlier, investigated wage inequality
during the 1978-95 period, the supply factor accounted for 2 percentage points of thetotal drop in
wage disparity of 18 percentage points (p. 271). In addition, their paper seemed to endorse the
concept that exports are skill-intensive and the fall in net exports contributed to the fall in inequal-
ity during the 1978-95 period. Thisis rather different from the findingsin this paper showing that
the rise in non-heavy-chemical exports contributed to the fall in inequality during the 196676
period, because exports were unskilled-labor intensive. Given that their coverage of time period
and their source of data differ from ours, these different results were not surprising. Nevertheless,
it is worth noting that their Table 10.3 (column 10.7) clearly shows that the export-to-GDP ratio
failed to generate a significant effect on wage disparity for 1987-95, the period during which the
fall in disparity was much larger compared with the earlier subperiod (see their Figure 10.2), and
therisein the proportion of skill-intensive exportsin total exports began to emerge. It isalso worth
noting that the unskilled-labor contents of imports did not exceed the contents of exports until as
|ate as the mid-1990s (their p. 273).

43 Thereisno directly availablefigure of nhce/gdp for 1966, when the export classification was some-
what different. However, data from broader categories can be found and compared with the post-
1976 ones, so that the ratio can be imputed with reasonable accuracy. Similarly, since the data for
z/z, werenot directly available for 1966 (but both x, and x, were avail able), they had to beimputed
by using the trend of group-specific labor participation rates. We considered that both imputations
were reasonably accurate, but to be cautious, a sensitivity analysis was performed where each and
then both of the explanatory variables were given upward and downward 10 per cent adjustments.
Theresults are not displayed here, but they showed that the decomposition resultsin Table VI were
robust: for Model A, the contribution of the demand shifter was always dominant (between 91 and
133 per cent) and much larger than the error term; for Model B, similar results were obtained with
the contribution of the demand shifter ranging from 59 to 78 per cent.



258 THE DEVELOPING ECONOMIES

TABLE VI
DecomposiTioN oF CHANGES IN WAGE DispariTY BETWEEN 1966 AND 1976
In(wy/wy) b, bIn(z/z) bpin(nhce/gdp) Error

Modd A

1966 -1.3750 0.4690 0.1348 —-2.0840 0.1053

1976 -0.7224 0.4690 0.2033 -1.3268 —-0.0680

Difference 0.6525 0.0000 0.0685 0.7573 -0.1733

% 100.00a 10.5014 116.0553 —-26.5567
Mode B

1966 -1.3750 -0.0168 0.1361 -1.2277 —0.2666

1976 -0.7224 -0.0168 0.2053 -0.7815 -0.1293

Difference 0.6525 0.0000 0.0692 0.4461 0.1372

% 100.002 10.6015 68.3668 21.0316

a Actual sum may not be exactly 100.00 because of rounding.

This is a rather positive result, which is consistent with the assumption made
earlier. Namely the rapid expansion of Taiwan's unskilled-l1abor-intensive exports
from the mid-1960s to the mid-1970s, that rode on the wave of the booming world
market for labor-intensive manufactured products, wasthe major factor responsible
for the narrowing of the wage disparity between unskilled workers (young workers
with alow education level as proxies), and the skilled ones.

These results should be examined against the background of arapidly growing
population during the same period. The human investment in education was very
large—many more peopl e were subjected to compul sory education which was ex-
tended from the sixth to the ninth grade in 1968. However, the sharp risein employ-
ment generated by labor-intensive export-driven manufacturing was even more
important—without it, there would probably have been substantial un- or under-
employment, given the sharp increasein the working age popul ation. What actually
happened wasthat not only unemployment was negligible, according to many stud-
ies, but the phase of labor surplus was reported to have ended in Taiwan around
1968, which is considered to be the “turning point” from labor surplusto scarcity.*
As can be expected, when the demand was derived from the |abor-intensive indus-
trieswhich depended on relatively low-skilled, inexpensive [abor for mass produc-
tion of lower-technology, standardized products, and when it was so strong as to
cause labor scarcity, not only did the average wage rate rise, but that of the lower-
end workers rose even faster. The latter, in turn, was the most important factor
44 See, e.g., Fei, Ranis, and Kuo (1979, Chap. 1), Kuo, Ranis, and Fei (1981, pp. 12-21), Thorebecke

(1979), and Hsu (1994, pp. 244-46).

45 As the demand for low-skilled labor was the demand derived from labor-intensive exports, the
phenomenon is consistent with the prediction of the well-known Stol per-Samuel son theorem. For
agood anthropological study which observed asimilar trend in one of the villages on the outskirts

of Taipei basin, see Harrell (1982, Table 6). See also the statistics given in Galenson (1979, pp.
416-19).
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contributing to the narrowing of the inequality between rich and poor households,
as explained earlier.

Here one also sees the subtle relationship between growth and equality. During
the 1964-80 period in Taiwan, both growth and equality were the results of one
specific pattern of economic development: the massive use of an abundant resource.
For Taiwan, that abundant, inexpensive resource was lower-level labor. What kinds
of households supplied relatively more of such labor? The lower-income ones, al-
most by definition. That is, households had alower income because the level of the
labor which they supplied was relatively lower. Therefore, mass employment of
low-level labor led to alower inequality. In other words, factorsthat were favorable
to growth were also favorable to equality.

The question of accessibility should have been important, asin the earlier peri-
ods. The labor market was fairly free and open and easy access in terms of both
transportation (for commuters) and accommodation (for non-commuters) was im-
portant (see, e.g., Little [1979]).

Although larger enterprises became more prominent during the period, small-
and medium-sized enterprises (SMES) were still active.*® With the state still con-
trolling most of the key industries and services, the continuing strength of the SMEs
resulted in the avoidance of too much concentration of private capital. This might
explain the observation that concentration of property income among households
not only did not increase but fell during the 196872 period (Fei, Ranis, and Kuo
1979, Table 3.2). This factor contributed 28 per cent to the overal fall in the Gini
coefficient of income among households during the 1968-72 period (Fei, Ranis,
and Kuo 1979, Table 3.5).

Here again, an interesting relationship might have existed between equality and
growth. With low inequality and rising income, the majority of the households had
accumul ated some savings. With the capital market being quiteimperfect, asitisin
most of the developing countries, the availability of private savings within alarge
segment of the population would have been an important factor conducive to the
emergence of alarge number of entrepreneurs operating the SM Es dispersed through-
out Taiwan. That in turn may have been favorable to a more efficient use of the
abundant resource, 1abor. Consequently, growth accel erated.*’

46 According to the DGBAS's | ndustry and Commerce Census, in 1961, among the 51,567 manufac-
turing enterprises, 89.49 per cent employed less than ten workers and employment at enterprises
with lessthan fifty workers amounted to 51.19 per cent of thetotal. See Ho (1978, p. 378). Therole
of SMEswas also emphasized in the World Bank discussion on the East Asian “institutional basis
for shared growth.” Thereit was pointed out that by aslate as 1992, Taiwan's SM Es accounted for
60.49 per cent of all the manufactured exports (World Bank 1993, p. 162).

47 In addition, in Taiwan, the individual SMEs did not act alone. For many industries in manufactur-
ing, there had been a network of cooperation/subcontracting among the SMEs and between the
SMEsand thelarger enterprises. The lowest end of the network for some products was represented
by the householdsthat did simple processing work at home, referred to asthe “ putting-out” system.
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IV. SUMMARY AND CONCLUSION

Taiwan's inequality of household income had been low during the past four de-
cades compared with other countries. In the 1950s and early 1960s, it either de-
clined or remained low. During the 196480 period, it decreased further decisively.
In the 1980s and early 1990s, although inequality among households rose, that
among individual income-recipients did not change appreciably, and the level of
inequality of household income per se was still low by international standards.

In summary, the basic situation of the past four decades (from the 1950s to the
1980s) seems to have been characterized by fast growth and low or shrinking in-
equality. The significant drop in inequality of income occurred between the mid-
1960s and mid-1970s, when Taiwan's exports began to increase rapidly. Similar
forces are assumed to have been operating for other Asian economies as well. As
shown in the Introduction, the periods when income inequalities in these econo-
mies appeared to have been shrinking coincided with the periods when their labor-
intensive exports soared.

Totest statistically whether there wasreally such alink, adecomposition/regres-
sion analysiswas performed. The analysis was focused on wage inequality. And to
avoid the problem of changes in household size, the inequality of wage among
individual workers/income-recipients rather than among households was the vari-
able selected for the analysis. It has been shown that such awage inequality among
workers (categorized by rather detailed groups, for which data were available in
1966) can be accounted for by the different premiums paid for the different dimen-
sions of their individual characteristics, which were proxiesfor skillsin both 1966
and 1976. The premiums paid for all four types of individual characteristics consid-
ered were significant, but those attached to education and to age were especially
important. In addition, the fall in wage inequality between 1966 and 1976 was
largely due to the fall in the disparity among the premiums attached to different
levels of education, other things being equal.

To determine why the ramifications of premiums (market prices paid for skills)
changed, a supply and demand model was constructed. Skills were simplified into
two levels, and defined based on both education and age, the choice of which re-
sulted from the above decomposition results for 1966 and 1976 (and the changes
between the two years). Therefore, the dependent variable was represented by the
relative wage disparity between the wage rates paid to young workers with alow
education level and the others. The variable selected for exogenous changesin the
supply wastheratio of the number of low-skilled peoplein the potential labor force

As amixture of market and nonmarket organization, the system was very effective in absorbing
surplus labor. For studies relating the issues, see, e.g., Harrell (1982).
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to that of the others. The variable chosen to reflect exogenous changes in the de-
mand was the ratio of non-heavy-chemical exportsto GDP, which would be repre-
sentative of the extent to which the economy was involved in low-skilled labor-
intensive manufacturing. Regression analysis of the model yiel ded reasonably good
results. When these results were plugged into a calculation of how wage disparity
shrank between 1966 and 1976, the period of primary concern to us because it
correspond to the time when household inequality unambiguously fell, it wasfound
that exogenous changes in the demand had been instrumental in bringing down
inequality. That is, during the period of rapid expansion of low-skilled labor-inten-
sive exports, the demand for all types of labor rose fast, whereas the demand for
low-skilled (young workers with a low education level being proxies) labor rose
faster than that for the other types. Consequently, while the average wage rate rose,
that of the young workers with a low education level rose faster, resulting in a
narrowing of wage disparities.

Intheliterature, it isgenerally considered that thereisatrade-off between growth
and equality at the early stages of development.*® Various reasons had been given.
In one rather mechanical explanation, it was suggested that in amodern sector with
ahigh averageincome and atraditional sector with alow average income, inequal-
ity first rises then falls as people move from the traditional to the modern sector
(e.g., Robinson 1976; Knight 1976; Fields 1980; and Anand and Kanbur 1993).
Such an effect, if important, would have been substantial in the inter-sectoral com-
ponent of the group-wise decomposition of inequality previously described for the
period of 196472 in Taiwan. But that component was negligible.

Some authors have used the changes in functional distribution to explain the
process. Inthe classical (unlimited supply of labor) model of Bell (1979), disparity
between capital income on the one hand, and labor and agricultural income com-
bined on the other hand, rose when per capita capital increased during the process
of growth; in the neoclassical model of Bell’s paper, the disparity also had torise at
theinitial stages of growth.*® Observation of the changesin Taiwan's factor shares
does not reved the indicated trends.

Still other authors had attempted to explain the initial trade-off by the structure
of segmented labor markets, migration, and unemployment. It is doubtful that the
explanation could have been applicable to the case of Taiwan where labor markets
have not been known to be segmented, nor was there serious unemployment.

48 The argument initially put forward by Kuznets (1955), known as the inverted-U hypothesis, has
been thoroughly tested and discussed. See, e.g., Adelman and Morris (1973), Paukert (1973),
Ahluwalia (1976), Ahluwalia, Carter, and Chenery (1979), Loehr (1981), Saith (1983) and Anand
and Kanbur (1993). Seealso, e.g., Ikemoto (1991, pp. 26—-29) and Oshima (1992) for discussion of
the Asian situation.

49 |n the single-sector, two-class neoclassical model of Chu's (1986), it was shown that changesin
inequality may follow a variety of patterns, depending on the initial conditions and the value of
elasticity of substitution.
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Thisis not to say that the above discussion had confirmed the absence of trade-
off in Taiwan at the early stages of its development. It is hard enough to determine
which periodsinthe history of Taiwan'sdevelopment belonged to the early stages,”
because agricultural development and some industrial development had started in
the prewar colonial period. But at |east such trade-off was not obviousfor the post-
war era of rapid industrialization; even if it had existed, it would have been too
short or too mild to be clearly and persistently detectable.®

The specific initial conditions and devel opments, which kept Taiwan off the ob-
vious trade-off, were presented above. It is not a simple story. But if one were
forced to emphasize one major factor in this process, popular participation defi-
nitely played alarge role: asfarmersin agricultural development, and as entrepre-
neurs and workers in industrial development. As a result, the most abundant and
least expensive resource, low-skilled labor, was effectively mobilized, and finally
becamescarce. Itislikely that the faster an economy reaches such apoint, thefaster
and the farther it would distance itself from the inevitability of atrade-off between
growth and equality.

50 For the brevity of the period of rising inequality in Asia, see Oshima (1992, 1994).
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