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EXECUTIVE SUMMARY

The typical member of the group “Scientists and Engineers” (S/ E)! in Taiwan is a
male, Coueg’e g’ra(luate in his late 20's to early 30's, employed l)y the private sector in
manufacturing’ . Exceptions exist to this characterization, since females, who comprise
one-eig}lth of scientists and engineers, are more lilzely to work in services. Chang’es in
Taiwan’s economy hig’hlig’ht the role of scientists and engineers. The former agrarian
economy has given way to one focussed increasing’ly on tec}lnolog’icauy advanced
procluction. Taiwan is a leac],ing’ producer of computers, and is attempting to expancl its
aircraft, }Diotechnolog’y, and precision instrument industries. Much of this development
is due to assistance from Taiwan's authorities, in the form of research and clevelopment
(R&D) fun(ling. Since Taiwan lacks abundant natural resources (for instance, importing
nearly all consumed fossil fuel), human capital investment has playecl a prominent role
in Taiwan's economic success. In particular, the hig’hly educated scientist and engineer

population has been vital to Taiwan's economic g’rowth.

1 . . . . .
Data in these reports refer to non-academic scientists and engineers.
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PREFACE

The International Programs Center conducts economic and clemog’rapliic studies,
some of which are issued as Staff Papers. A complete list is included at the end of this
report. The use of data not g’eneratecl ])y the U.S. Bureau of the Census preclucles

performing’ the same statistical reviews the Bureau does on its own data.

We are g’rateiul to Lois Darmo}iray and Beverly Mathis of the International
Programs Center for secretarial support. Any shortcoming’s in the report are the
responsibility of the author.

Comments and questions regarding’ this stu(iy should be addressed to David
Zaslow, Eurasia Branch, International Prog’rams Center, U.S. Bureau of the Census,

Was}ling'ton, D.C. 20233-8860); teleplione (301) 457-1362; e-mail:

dzaslow@ ccmail.census.g’ov.
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INTRODUCTION

This report summarizes occupational and educational statistics on scientists and
engineers2 in Taiwan, based on data from the 1990 census. Scientists and engineers are
a small share of Taiwan's worlzing’-ag’e population, compare(l with other countries in this
series.” In 1990, Taiwan had approximately seven scientists and engineers per 1,000
members of its economically active population (Figure 1).4 > Scientists and engineers’
education levels far exceed those of the overall employed labor force, and have helped

Taiwan make the transition from a technolog’ical imitator to innovator.

Appenclix tables provicle detailed information upon which the g’rapllic
presentation is based. Users Wishing’ to compare data in this report with those of other
countries should consult the list of IPC/CIR Staff Papers in the back of this report. The
most recently pul)lis}le(l report of this series is “Scientists and Engineers in Finland:

1993.”

2All data in the reports of this series refer to nonacademic scientists and engineers.
*Taiwan was recognized as independent by 30 countries, as of May 1997.

4Generally, this refers to the entire population in the worlzing’ ages, alt}loug}l definitions may vary across
countries.

This level, the second lowest among countries in this series, is due in part to the large share of scientists and
engineers who do not return to Taiwan after stucly abroad.



Figure 1. Scientists and Engineers per
1,000 Members of the Economically
Active Population*

Taiwan (1990) . M scientists
Finland (1993) : [] Engineers
Sweden (1990)
South Korea (1990)
Britain (1991)
Canada (1991)
Singapore (1990)
Japan (1990)
Australia (1991)
United States (1990)

Per 1,000 in the Economically Active Population

* Working age pop. Differences in ages between countries may distort comparisons.
Source: Table TW-1(90); Taiwan Coun. for Econ. PIl. & Dev; Zaslow, 1997a, p. 2.




Primari/y, males occupy the scientist and engineers’ occupations.

Most scientists and engineers (87 percent) are male (Tat)le TW-1(90)). This
contrasts sharply with the g’ender composition of Taiwan’s labor force and economically
active population, of which males comprised 66 and 50 percent, respectively in 1990
(Taiwan Census Ottice, 1992, p. 155). In each juriscliction in this series,6 males are a
hig’her proportion of scientists and engineers than the overall economically active
population (Zaslow, 1997a, p. 3). When arrang’ecl from low to hig’h, Taiwan has the
second 1arg’est disparity (atter Japan) between males’ share of S/E and the economicauy

active population.

Males’ preponderance among science and engineering occupations seems lilzely to
continue, althoug’h less than in the past. Females’ share of scientists and engineers in
1990 (13 percent) is more tllan cloulale the 1980 level of 5 percent (J amison, 1991,
pp- 14, 16). In terms of g'rowt}l rates, the overall number of S/E triple(l, the number of
male S/E increased 2.8 tolct, while the number of female S/E rose 7.5 fold (Jamison,
1991, pp. 14-16; and Table TW-1(90)). Females’ growing representation in the sciences
and engineering is consistent with trends in the overall economy, as employment among
females grew more rapi(ﬂy than among males (luring the 1980s (3() versus (.3 percent,
respectively) (Taiwan Census Office, 1992, p- 158). Due to this faster g’rowth, females’
share of total employment rose from 27 to 33 percent between 1980 and 1990 (Taiwan
Census Ottice, 1982, p. 470; and Taiwan Census Ottice, 1992, pp. 728, 729). Since
females’ share of S/E rose faster than their share of employment, it appears that more of
the newly employecl females are loecoming’ scientists and engineers. Consiclering‘ their
increasing num]oers, as expected, female S/E are concentrated at the younger ages, as
females’ share of S/E under age 30 exceeds their share of all ages (21 versus 13 percent,
respectively) (Ta]ole TW-1(90)).

6T}lese are Australia, Britain, Canada, Finland, Japan, Singapore, South Korea and Sweden.



Scientists and engineers are concentrated among a ][ew emp/oyment categories.

Within the employment category “Scientists and Engineers,"7 those specializing
in the electrical and electronic engineering; statistics, mathematics, and systems analysis;

mechanical engineering; and civil engineering are most numerous. Males account for 88

percent of the 64,320 S/E in these fields. These same fields, reg‘arctless of g’encter,
employ 70 percent of all S/E (Talf)le TW-I(()O)). Among’ males , there are also substantial
numbers of chemical engineers, architects, industrial engineers, and loiolog’ists. Among
temales, statisticians, mathematicians, systems analysts and related teC}lniCians,

electrical and electronic engineers, and ]Jiolog’ists (anct relate(].) are most common.

The overall distribution of scientists and engineers is more concentrated for males
than females.® While males account for most employment across the different S/E
occupations, their majorities are greatest in engineering (Figure 2). Overall, females
account for 29 percent of scientists, but just 7 percent of engineers (Talale TW-1(90) and
Figure 3).

"See Table TW-1(90) for a list of occupations that constitute the category “Scientists and Engineers.”

ST}le standard deviation of the occupational categories’ distribution for males is 8.0 percent, comparecl to
11.7 percent for females.



Figure 2. Scientists and Engineers by
Specialty and Sex: 1990
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Figure 3. Distribution of Scientists and
Engineers by Specialty and Sex: 1990
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Scientists and engineers’ age distribution is skewed toward the younger ages.

Scientists and engineers in Taiwan are younger as a group than S/E in most other
countries in this series. Taiwan has the third larg’est share of S/E among the younger
ages (after Singapore and South Korea), with 63 percent of S/E laeing’ below age 35
(Talole TW-1(90)). The female share of the youngest S/E (uncler age 25) is far hig’her
than the male (39 versus 6 percent) (Talf)le TW-1(90); and Figure 4). Statisticians,
mathematicians, systems analysts and related technicians have the hig’hest share under

age 35 (85 percent) (Figure 5).

The distributions between younger and older workers are dissimilar for the
employecl labor force and scientists and engineers. In 1990, 49 percent of the employecl
labor force was below age 35, compare«l to 63 percent of S/E (Taiwan Census Office,

1992, pp. 182, 183; and Table TW-l(()O)).g Measured loy 5-year age Cohorts, the S/E
population features a far more pealee(l distribution than the employed labor force."’

"Measured in 5-year age cohorts, the skew for S/E and the employed labor force is 1.16 and .10, respectively.

1OThe measure of kurtosis (relative pealee(lness or flatness of a distribution) of the S/E population, l)y 5-year
age cohort, is .23 (suggesting a relatively pealee(l distribution). By contrast, the kurtosis of the employed
labor force is -1.95, implying a relatively flat distribution. Information to assess the economic impact of the
concentration of scientists and engineers among the younger ages is scarce. We do not have data on
compensation of scientists and engineers, althoug‘h presumal)ly pay is lower among younger workers. This is
significant as unit labor costs (on a national currency basis) in manufacturing have risen dramatically in

Taiwan-- nearly 5-fold since 1970 (Bureau of Labor Statistics, 1997, p. 1).



Figure 4. Percent Distribution of
Male and Female Scientists and
Engineers by Age: 1990
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Source: Table TW-1(90).

Figure 5. Scientists and Engineers by
Age Group, for Taiwan: 1990

Phys. & chem. sci. M Under 35

Biologists & rel. (135 and Older
Stat. & related

Economists

Arch. & Urb. plan.
Civil eng.

Electric & electron.
Mechanical eng.
Chemical eng.
Industrial eng.

All others

L | L | L | L | L
0 20 40 60 80
Percent

Source: Table TW-1(90).




Near/y all scientists and engineers are emp/oyees.

Ninety-eig’}lt percent of scientists and 97 percent of engineers are employees, as
opposed to entrepreneurs.'’ Employees comprise over 99 percent of S/E in several
occupational categories, with chemical engineers’ 99.7 percent share })eing the hig’hest.
By contrast, architects and urban planners have the lowest share of empioyees (74
percent) (Talf)le TW-2(90)). As for the put)lic/private sector split, the private sector’s
share of S/E is smaller than its share of the entire employecl labor force (68 versus 88
percent) (Taiwan Census Office, 1992, PP- 024-927)." The hig’}lest shares of S/E in the
private sector were among “other” engineers and specialists; pliysical/chemical scientists
and related specialists; and l)iolog'ical scientists and related specialists’ categories, at 83,
80 and 77 percent, respectively (Figure 6). Alternatively, the hig’llest shares of S/E in
the pu]:)lic sector were among architects and urban planners; and statisticians,
mathematicians, systems analysts and related technicians, at 86 and 85 percent,
respectively. Finally, g'en(ler affects the employment decision: surprising’ly, a higlier
share of males than females work in the pu])lic sector (32 versus 27 percent, respectively)

(Table TW-2(90)).

Figure 6. Scientists and Engineers by
Sector of the Economy: 1990

Phys. &dhem. =g, R Employers B,
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== T L pmployees
Arch. & . plan. | GaErnmenl
Cul erg. T employEes
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Me dori erg. E2X -
Chemlca erg. BN
rouski eng. i
Al obers

"This is higher than employees’ share of the national employed population. In 1990, employees accounted
for 64 percent of employed people (Taiwan Census Office, 1992, pp. 924, 926).

12T}1e private sector includes all employers, the selt-employe(l (1)01;11 of these groups may be considered
“entrepreneurs”), private sector employees, and unpaid tamily workers. All putJlic sector scientists and

engineers are employees .



Manufacturing and services dominate emp/oyment o][scientists and engineers.

While manutacturing’ and services employ 74 percent of scientists and 65 percent
of engineers (Tal)le TW-3(90) and Figure 7), engineers comprise a substantial majority
of S/E in manufacturing’ but only a slig’lit majority in services. At 67 percent, Taiwan’s
share of scientists and engineers in these two sectors equals that of Finland, and closely
mirrors that found in the United States and Japan (70 and 68 percent, respectively)
(Zaslow, 1997&, p- o7 and National Science Boarct, 1993, p- 326) Both scientists and
engineers are disperse(i tairly Wi(iely among several industrial sectors,” a pattern which
has remained tairly static since 1980. In actclition, all sectors showed increases in

numbers of scientists and engineers.

Further analysis of the data show that S/E employment shares and the gross
domestic procluct (GDP) share ]oy sector of inclustry are correlated positively.14 The
1990 data produce a .89 correlation coefficient (i)ase(l upon all sectors listed in Table
TW-3(90), except mining & quarrying and pu])lic aclministration) (Taiwan Council,
1996, p. 38; and Table TW-3(90)). In addition, between 1980 and 1990, scientists and
engineers’ share of the labor force and the area’s gross domestic proctuct nearly triplecl
(Taiwan Census Ottice, 1992, p. 155; and Taiwan Council, 1996, p- 27). Alttloug’}i
these associations do not necessarily imply causality, they suggest that growing S/E
employment may be linked to robust economic g’rowth. A more compretiensive
assessment would require that other factors that also contribute to development, such as
capital investment, be considered. Neverttieless, Taiwan’s leaders perceive a relationship
between scientific and engineering lznowleclg’e and economic pertormance. As a first
attempt to explore this relationship , we examine share of the labor force data and
productivity levels in manutacturing’ . These data indicate that productivity improvecl
consi(leralz)ly during’ the 1980s, rising from an index value of 100 to 167 over the decade
(Taiwan Council, 1()96, p- 243) This level of increase tracks the g’rowtli in S/E’s share of
the labor force.

P Two measures which quantify concentration are the Herfindahl-Hirschman Index (H Index) (the
concentration of market shares held 1)y particular suppliers) and the coefficient of variation (the standard
deviation divided i)y the mean). The H Indexes for both scientists and engineers are rather low, at .30 (there
is no threshold for sig‘niticant concentration). The coefficients of variation for scientists and engineers are

1.40 and 1.39, respectively.

14 . . . . .
Due to 1ncomp1ete data on gross domestic product 1)y sector, this comparison is based upon sectors that

comprise 94 percent of GDP and S/E.
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Figure 7. Scientists and Engineers by
Industry: 1990
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Hiring preferences vary wide/y across industries.

Most industries exhibit a marked hiring’ preference for either scientists or
engineers (Figure 8). Since scientists and engineers study different disciplines and
(ievelop different skills, hiring’ practices proi)al)ly reflect a matching process based on
technoiog’ical considerations. Ag’riculture, iorestry and fisliing’ (as a sing’le category),
and finance, insurance and real estate (also asa sing’le category) generaliy employ
scientists. By way of comparison, the mining & quarrying, manufacturing’ , construction,
and the trade, communications and utilities (as a sing’ie category) sectors opt for
engineers. Trade, services, and puloiic administration are split more eveniy between the

two occupation groups. Construction has the most pronounce(l imbalance, with

engineers comprising 99 percent of S/E (Tal;ie TW-3(90)).

Figure 8. Distribution of Scientists
and Engineers Within Industry
Groups:1990

Ag., for. & fish|
Min. & quarry.
Manufacturing
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* Transport, communications, public utilities.
**Finance, insurance, real estate.
Source: Table TW-3(90).
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S/E emp/oyment n manufacturing is focusec[ ina few industries.

Seventy-nine percent of scientists and engineers in manufacturing' work in just
two sub-sectors (Taloie TW-4(90)). The iarg’est employer of S/E in manufacturing’
(maciiinery & equipment) (Figure 9) employs 63 percent of the group’s S/E, and the
second iarg’est (ciiemicais & related proclucts) empioys 15 percent.15 The average of the
other sectors is just 4 percen’c.16

Manufacturing’ is important to Taiwan’s export-oriente(i economy.
Manufacturing’ has the iiig’iiest share of GDP of any economic sector, at 28 percent in
1995, albeit having’ fallen from 33 percent in 1990 (Taiwan Council, 1996, p- 38).
Taiwan is a lzey producer of electronics and petrociiemicals (Tile International, 1997, P
1). It is the world’s leading’ exporter of computer scanners, mice, motherboards and
modems, and procluces one-fourth of the world’s 8-inch silicon wafers (U.S. Information

Agency, 1997, p. 4).17

There is ample evidence of dynamic a(ijustments in the economy. laiwan is
attempting to create an aircraft in(lustry, loypassing’ the development of basic industries,
such as steel and automobiles, which are comparatively small in Taiwan (Reier and
Morris, 1993, p. 55)."® Moreover, as the targ’ete(i, export industries have grown, the
older sectors have declined. Integ’ratetl circuit production rose nearly eig’}it-fol(l since the
mi(i-l()SOS, while television, raclio, calculator, and electronic watch output declined
(Taiwan Council, 1996, p- 88). Hig’h-technolog’y’s share of total exports doubled from
1982 to 1995, from 18 to 36 percent, altlioug’ii no precise definition of the term is
offered (Taiwan Council, 1996, p- 190).

Taiwan’s hig’h-technolog’y export sectors continue to develop , clespite limited
private sector support for research. Many Taiwan firms reportediy view R&D as ljeyoncl

IST}le sums of the two sectors round to 79 percent.

16T}1e H Indexes for scientists and engineers are .40 and .42, respectively, and the coefficients of variation

are 2.06 and 1.90, respectively.

"n 1995, including Taiwan’s firms located abroad, information technology firms’ output was valued at U.S.
$21.3 billion, making Taiwan the world’s third largest computer hardware exporter (R.O.C. Government
Information Oﬁice, 1997]3, p- 1.

18 . 1 . . e . .
One indication of the nascent development of Taiwan’s automotive 1n(1ustry is that there are twice as many
motorcycles as cars in use (a situation seen in other Asian countries, such as Japan, earlier in their

development) (Taiwan Council, 1996, p. 110).
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the focus of their businesses (Yell, 1996, p. 11)." Manu{acturing firms spent just

1.3 percent of their sales revenue on R&D in 1992 (Lee, 199(), P- 50). The government
steppecl in to fill the breach, in 1994, l)y provicling‘ 48 percent of Taiwan’s R&D funds
(although businesses perform most R&D), while encouraging increased private sector
R&D spencling’ (Taiwan Council, 1996, pp- 103, 105; Wang, 1995/6, p- 551; and
Figure 10).% The new program provi(les support funds and tax incentives to spur
clevelopment of targ’ete(], industries and technolog’ies (Lee, 1996, p. 40). These have been

used to encourage Taiwan’s computer companies to raise R&D expenditures to 5 percent

of revenues (Gwynne, 1993, P- 12).

Taiwan’s authorities have set up new aventues for performing’ R&D. Government
research lal)oratories, Worlzing' with Taiwan’s companies, create products that are in the
pulolic domain. Thus, Taiwan's authorities seek to help clevelop technolog’y, rather than
to decide which firms benefit. Much of this research occurs in research parlzs , ]:)ring’ing’
tog’ether larg’e and small companies, along’ with academic and other research
organizations. The example of the Hsinchu Science-Based Industrial Park illustrates
how the authorities require firms to spencl a set share of revenues on R&D and employ a
specific share of scientists and engineers in their workforce (Gwynne, 1993, p. 12).
These parlzs tend to focus on speci{ic tecllnolog'ies: the Hsinchu parlz initially stressed
development of computers, and later telecommunications. More recently, it has devoted

its energies to loiotecllnolog’y (Swinloanlzs, 1995, p. 2).

Taiwan firms also have learned to procluce increasing’ly advanced technolog’y
through joint ventures with international hig’h-technolog’y companies (V. aml)ery and Tae,
1993, p. 51). Taiwan’s pollution control equipment inclustry is a g’oocl example of the
benefits of such agreements. Taiwan firms now produce equipment that meets the
poHution control requirements of small- to medium-sized firms (U.S. Information
Agency, 1997, p. 18). Taiwan companies have soug’ht to work with British and French
firms to jointly clevelop reg’ional commercial jets (Reier and Morris, 1993, p- 54).
Taiwan firms also have g’ained access to modern technolog’y l)y olotaining’ licenses to

procluce foreig’n products, most notal)ly increasing’ly advanced consumer electronic

products (Vam})ery and Tae, 1993, p. 51).

Despite Taiwan’s success in hig’h-technolog’y exports, many hig’}l-tec}lnology

sectors, nevertheless, trail international leaders in quality. Sectors experiencing

lgMOSt R&D spending‘ is for engineering. In 1994, approximately 72 percent of R&D was for engineering,
9 percent for ag‘ricultural science, 8 percent for natural science, 6 percent for medical science, and 4 percent
for humanities and social sciences (Taiwan Council, 1996, p. 106).

Ny FY97, most of the funds, valued at US$515 million, went for basic research and overall scientific
development. Smaller shares were spent on research for acrospace, advanced computing, and precision
instruments (R.O.C. Government Information Office,” 1997a, p. 1).
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prololems include electronic inclustry products and components, plastic materials and
resins, industrial process controls, and chemical industry equipment (U.S. Information
Agency, 1997, pp. 18, 19). Some writers attribute quality control prol)lems to
underinvestment in R&D. While Taiwan’s share of GDP devoted to R&D is
comparal;le to other leac],ing' countries (Figure 11), R&D fun(ling' parity is a recent
phenomenon. R&D's share of GDP rose from .96 to 1.8 percent between 1984 and

1994 (Taiwan Council, 199(), p- 103).

Figure 9. Distribution of Scientists and
Engineers in Manufacturing,

by Industry: 1990
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Figure 10. Research & Development by
Sector of Performance: 1994

M Business firms
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Source: Taiwan Statistical Data Book 1996, 1996, p. 105.

Figure 11. Share of Gross Domestic
Product Used for R&D*
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Zaslow, 1997a, p. 14.
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Service inc[ustry 's S/E are concentrated in two sectors.

Ninety-nine percent of service in(lustry scientists and engineers provi(le leg'al and
business services, and social and community services (Talole TW-5(90); and Figure 12).21
Neglig'ilf)le numbers of S/E work in the remaining service sectors: machinery and
equipment rental and ieasing’ ; cultural and recreational services; and personal services.
Taiwan and Japan are the only areas covered in this series for which sex selection/role
mocieiing‘ has a neg’lig‘ilole effect on the service sector employing a scientist or engineer
(Zaslow, 199()]3, pp- 28, 29). By themSelves, males are concentrated only slig’htly more
in leg'al and business services than are females, with
58 and 54 percent, respectively of service sector S/E in that subsector.

As for sectoral concentration, the pattern of employment among Taiwan’s
scientists in services is similar to that found in Canacla, Britain, and Sweclen, which
have H Indexes of
.50, .49 and .48, respectively. Taiwan’s share of scientists in leg'al and business services
most closely matches that of Canada 61 and 60 percent, respectively) (Zaslow, 1996a, P-
33; and Table TW-5(90)). For engineers, Taiwan’s level of concentration (measurec], ])y
its H Inclex) is most similar to that of South Korea (.48 and .43, respectively). Taiwan’s
engineers are concentrated in business and related services far less than other countries

in this series (except South Korea).

Figure 12. Scientists and Engineers
in Services, by Industry: 1990

Legal & bus.

M&E rent. &
leas.*
Soc. & commun)|
I
|
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Personal

Il Il Il Il Il Il
0 10 20 30 40 50 60
Percent

H Scientists[] Engineers

* Machinery & equipment rental & leasing.
Source: Table TW-5(90).

2'"The H Indexes for scientists and engineers are .52 and .48, respectively. Their respective coefficients of
variation are 1.42 and 1.33.
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Near/y all scientists and engineers have co//ege alegrees.

Ninety-one percent of all S/E g’ra(luatetl coHeg’e, most trequently with a 4-year
deg’ree (Ta])le TW-6(90); and Figure 13). A l1ig’11er share of engineers than scientists
have some type of Col]eg’e deg’ree--()z and 88 percent, respectively. Each level of coHeg’e
(junior coHeg‘e, coueg’e and university, and g’racluate school) produces substantial shares
of S/E. Nearly identical shares of male and female S/E graduate colleg’e (91 and 90

percent, respectively). Among less-educated S/E, most g’racluatect senior vocational, or

hig’h school.??

For many years, shortag’es of Colleg’e openings led many future scientists and
engineers to stucly al)roacl, nota]oly in the United States.”® In 1994.-95, 33,500
underg’raduate and g’raduate students from Taiwan studied science and engineering in
the United States (Swinloanlzs, 1995, p. 4). Only about 1,000 have returned each year,
depleting’ Taiwan’s S/E talent pool (Swin]:)anlzs, 1994, p. 2).>* In response, Taiwan has
expancle(]. g’racluate ectucation, with enrollment nearly ctoulaling’ between 1990 and 1995.
Another means to expan(l the ranks of scientists and engineers has been the authorities’
recruiting abroad to fill S/E positions in Taiwan and with Taiwan’s companies and
research institutes in the United States (U.S. Department of State, 1995, p. 2;
Directorate-General, 1996, oB 77; and Chang’, 1992, P- 27) Asa result, overall
numbers of S/E, inclu(ling some notable U.S.-trained scientists and engineers, have
grown throug’h repatriation and streng’thenecl Taiwan’s academic research base

(Swinl)anlzs, 1995, p. 3).25

Scientists and engineers’ education levels far exceed those of Taiwan's employe(l
labor force. In 1990, 18 percent of the employed labor force, aged 15 and older, had a
college degree. Most (leg'rees were for completion of junior coHege, with smaller shares
for 4-year and g’racluate stucty (Taiwan Census Office, 1992, pp- 912, 915). More
g’enerally, for the population as a whole, the lug’h level of education is said to be a lzey
factor in Taiwan’s economic success (Lee, et.al., 1994, pp. 441, 442).

22Overall, education levels among S/E changed little during the 1980s. The Pearson r coefficient, measuring
the extent of a linear relationship between S/E education levels in 1980 and 1990, was .97.

20n average, about 37,000 students leave Taiwan each year for graduate study in the United States in all
academic disciplines (U.S. Department of State, 1995, p. 2). Presumably, most are future scientists and

engineers.

24Many former students from Taiwan find jol)s in computer industries; it is reported that one-third of the
researchers in Silicon Valley are from Taiwan-- this may refer to children of immigrants from Taiwan, as well

as those who left Taiwan for study in the United States (Swinbanks, 1995, p. 4).

25Over one-third of students (inclu(ling’ both undergraduates and g’ra(luates) returning to Taiwan have
degrees in science, engineering or medicine (Swinbanks, 1995, p. 3).
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Among areas reportecl upon in this series, Taiwan’s S/E are in the upper range in
education. Taiwan’s 61 percent of S/E with a 4-year cleg'ree is similar to Canada’s 62
percent, while its share excee(ling’ hlg’h school surpasses most areas in this series (except

for South Korea's 99.8 percent) (Zaslow, 1996&, P- 36; anc]. Zaslow, 19971), p. 31).

Figure 13. Scientists and Engineers by
Educational Attainment: 1990

Grad. school
College & univ,

Junior colleg

Senior vocat.

High sch. or less
L L L L
0 10 20 30 40
Percent

W Scientists [] Engineers

Source: Table TW-6(90).
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Conclusions

Taiwan’s concentration of scientists and engineers in its economically active
population lies at the low end of the scale of areas in this series. The age structure of
Taiwan’s scientists and engineers is skewed more toward the younger age groups than is
Taiwan’s overall labor force. Males pre(lominate among scientists and engineers,
accounting for 87 percent of S/E. In this respect, Taiwan’s sex distribution most closely
resembles Britain, where males account for 89 percent of S/E. Taiwan’s scientist and
engineer sex distribution contrasts sharply with that of its labor force and economically
active population. The splits are 60-34 and 50-50, male to female. Female scientists
and engineers are concentrated more lleavily in the younger age groups than males, and
exhibit less of a preference for science over engineering or engineering over science than
males.
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TW-1(90)

Table 1. Scientists and Engineers ]3y Age and Sex, for Taiwan: Both

1990 Sexes

Under
Occupation Total 25 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+
TOTAL SCIENTISTS AND ENGINEERS 92,499 7,628 28,48 22,508 14,814 8,582 4,298 2,173 1,748 1,121 541
6
SCIENTISTS 22,621 3,237 8,552 5,224 2,627 1,199 679 509 305 229 60
Physical/Chemical Scientists & Related Spec. 1,363 85 352 351 234 164 68 46 22 32 9
Biological Scientists & Rel. Spec. 4,014 354 714 653 664 471 416 365 223 134 20
Statisticians, Mathematicians, Systems
Analysts & 16,527 2,729 7,250 4,064 1,623 508 167 84 41 38 23
Related Technicians
Economists 717 69 236 156 106 56 28 14 19 25 8
ENGINEERS 69,878 4,391 19,93 17,284 12,187 7,383 3,619 2,264 1,443 892 481
4

Axrchitects and Urban Planners 4,979 262 1,105 1,070 943 672 373 159 127 123 145
Civil Engineers 10,840 489 2,350 2,292 2,096 1,534 769 565 374 219 152
Electrical and Electronic Engineers 24,852 2,095 8,673 6,599 3,723 1,839 888 507 287 186 55
Mechanical Engineers 12,101 650 3,318 3,097 2,237 1,337 621 377 260 162 42,
Chemical Engineers 5,385 247 1,370 1,317 1,050 640 322 235 127 49 28
Metallurgists 526 12 122 157 141 47 23 11 9 3 1
Mining Engineers 396 6 51 70 83 78 51 33 16 4 4
Industrial Engineers 3,415 195 1,006 840 638 376 153 102 58 35 12
Other Engineers and Specialists 7,384 435 1,939 1,842 1,276 860 419 275 185 111 42
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TW-1(90)
Table 1. Scientists and Engineers b Age and Sex, for Taiwan: 1990--Continued Male
Under
Occupation Total 25 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+
TOTAL SCIENTISTS AND ENGINEERS 80,770 4,631 23,89 20,195 13,788 8,088 4,142 2,701 1,706 1,094 526
9
SCIENTISTS 15,984 1,325 5,980 3,990 2,089 974 599 474 284 214 55
Physical/Chemical Scientists & Related Spec. 1,136 41 276 290 212 149 66 44 21 29 8
Biological Scientists & Rel. Spec. 3,000 98 420 467 525 398 384 350 211 127 20
Statisticians, Mathematicians, Systems
Analysts & 11,368 1,175 5,151 3,126 1,263 377 125 66 33 33 19
Related Technicians
Economists 480 11 133 107 89 50 24 14 19 25 8
ENGINEERS 64,786 3,306 17,91 16,205 11,699 7,114 3,543 2,221 1,422 880 471
9

Axchitects and Urban Planners 4,535 173 934 984 898 643 363 155 123 119 143
Civil Engineers 10,282 362 2,160 2,176 2,032 1,498 157 559 370 218 150
Electrical and Electronic Engincers 22,940 1,606 7,848 6,226 3,593 1,771 871 504 285 184 52
Mechanical Engineers 11,791 593 3,193 3,032 2,202 1,321 614 375 260 159 42
Chemical Engincers 4,746 137 1,126 1,167 978 600 314 223 124 49 28
Metallurgists 510 11 113 155 138 47 23 11 8 3 1
Mining Engineers 3717 4 43 68 80 76 50 32 16 4 4
Industrial Engincers 3,046 124 857 762 598 356 149 100 56 34 10
Other Engineers and Specialists 6,559 296 1,645 1,635 1,180 802 402 268 180 110 41
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TW-1(90)
Table 1. Scientists and Engineers b Age and Sex, for Taiwan: 1990--Continued Female
Under

Occupation Total 25 25-29 30-34 35-39 40-44 45-49 50-54 55-59 60-64 65+

TOTAL SCIENTISTS AND ENGINEERS 11,729 2,997 4,587 2,313 1,026 494 156 72 42 27 15

SCIENTISTS 6,637 1,912 2,572 1,234 538 225 80 35 21 15 5
Physical/Chemical Scientists & Related Spec. 221 44 76 61 22 15 2 2 1 3 1
Biological Scientists & Rel. Spec. 1,014 256 294 186 139 73 32 15 12 1 0
Statisticians, Mathematicians, Systems

Analysts & 5,159 1,554 2,099 938 360 131 42 18 8 5 4
Related Technicians
Economists 237 58 103 49 17 6 4 0 0 0 0

ENGINEERS 5,092 1,085 2,015 1,079 488 269 76 37 21 12 10
Axchitects and Urban Planners 444 89 171 86 45 29 10 4 4 4 2
Civil Engineers 558 127 190 116 64 36 12 6 4 1 2
Electrical and Electronic Engincers 1,912 489 825 373 130 68 17 3 2 2 3
Mechanical Engineers 310 57 125 65 35 16 7 2 0 3 0
Chemical Engineers 639 110 244 150 72 40 8 12 3 0 0
Metallurgists 16 1 9 2 3 0 0 0 1 0 0
Mining Engineers 19 2 8 2 3 2 1 1 0 0 0
Industrial Engineers 369 71 149 78 40 20 4 2 2 1 2
Other Engineers and Specialists 825 139 294 207 96 58 17 7 5 1 1

SOHI‘CE:

"An Extract Report on the 1990 Census of Population and Housing, Taiwan-Fukien Area, Repuhlic of China, Part I,” 1992, pp- 898-901.
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TW-2(90) Both
Table 2. Scientists and Eng’ineers ]3y Employment Status and Sex, for Taiwan: 1990 Sexes
Private Unpaid
Self- Total Sector || Government Family
Occupation Total || Employers | Employed || Employees || Employees || Employees Workers
TOTAL SCIENTISTS AND ENGINEERS 92,499 692 1,633 90,044 60,763 29,281 130
SCIENTISTS 22,621 66 328 22,201 15,303 6,898 26
Physical/Chemical Scientists & Related Spec. 1,363 3 4 1,355 259 1,096 1
Biological Scientists & Rel. Spec. 4,014 4 25 3,978 892 3,086 7
Statisticians, Mathematicians, Systems
Analysts & 16,527 55 280 16,174 13,697 2,477 18
Related Technicians
Economists 717 4 19 694 455 239 0
ENGINEERS 69,878 626 1,305 67,843 45,460 22,383 104
Axchitects and Urban Planners 4,979 406 881 3,678 2,966 712 14
Civil Engineers 10,840 90 270 10,453 6,413 4,040 27
Electrical and Electronic Engincers 24,852 57 71 24,705 18,285 6,420 19
Mechanical Engineers 12,101 30 30 12,019 7,599 4,420 22
Chemical Engineers 5,385 9 3 5,368 3,379 1,989 5
Metallurgists 526 3 1 522 197 325 0
Mining Engineers 396 1 2 393 64 329 0
Industrial Engincers 3,415 9 10 3,395 2,177 1,218 1
Other Engineers and Specialists 7,384 21 37 7,310 4,380 2,930 16




TW-2(90)

Table 2. Scientists and Engineers ]3y Employment Status and Sex, for Taiwan: 1990--Continued Male
Private Unpaid
Self- Total Sector || Government Family
Occupation Total Employers || Employed Employees Employees Employees Workers
TOTALSCIENTISTS AND ENGINEERS 80,770 654 1,535 78,488 52,430 26,058 93
SCIENTISTS 15,984 55 289 15,629 10,626 5,003 11
Physical/Chemical Scientists & Related Spec. 1,136 1 4 1,131 192 939 0
Biological Scientists & Rel. Spec. 3,000 3 21 2,975 599 2,376 1
Statisticians, Mathematicians, Systems
Analysts & 11,368 47 251 11,060 9,530 1,530 10
Related Technicians
Economists 480 4 13 463 305 158 0
ENGINEERS 64,786 599 1,246 62,859 41,804 21,055 82
Architects and Urban Planners 4,535 389 846 3,290 2,646 644 10
Civil Engineers 10,282 86 261 9,911 6,025 3,886 24
Electrical and Electronic Engineers 22,940 56 64 22,806 16,704 6,102 14
Mechanical Engineers 11,791 29 29 11,715 7,400 4,315 18
Chemical Engineers 4,746 8 2 4,732 2,985 1,747 4
Metallurgists 510 3 0 507 188 319 0
Mining Engineers 377 1 2 374 63 311 0
Industrial Engineers 3,046 8 10 3,027 1,920 1,107 1
Other Engineers and Specialists 6,559 19 32 6,497 3,873 2,624 11
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TW-2(90)
Table 2. Scientists and Eng’ineers Ly Employment Status and Sex, for Taiwan: 1990--Continued Female
Private Unpaid
Self- Total Sector || Government Family
Occupation Total || Employers || Employed || Employees || Employees || Employees Workers
TOTAL SCIENTISTS AND ENGINEERS 11,729 38 98 11,556 8,333 3,223 37
SCIENTISTS 6,637 11 39 6,572 4,677 1,895 15
Physical/Chemical Scientists & Related Spec. 227 2 0 224 67 157 1
Biological Scientists & Rel. Spec. 1,014 1 4 1,003 293 710 6
Statisticians, Mathematicians, Systems
Analysts & 5,159 8 29 5,114 4,167 947 8
Related Technicians
Economists 237 0 6 231 150 81 0
ENGINEERS 5,092 27 59 4,984 3,656 1,328 22
Architects and Urban Planners 444 17 35 388 320 68 4
Civil Engineers 558 4 9 542 388 154 3
Electrical and Electronic Engineers 1,912 1 7 1,899 1,581 318 5
Mechanical Engineers 310 1 1 304 199 105 4
Chemical Engineers 639 1 1 636 394 242 1
Metallurgists 16 0 1 15 9 6 0
Mining Engineers 19 0 0 19 1 18 0
Industrial Engincers 369 1 0 368 257 111 0
Other Engincers and Specialists 825 2 5 813 507 306 5
Source:
"An Extract Report on the 1990 Census of Population and Housing, Taiwan-Fukien Area,
Republic of China, Part 1," 1992, pp. 924-927.
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TW-3(90) Both
Table 3. Scientists and Engineers ]3y Intlustry and Sex, for Taiwan: 1990 Sexes
Whole- Transport Finance,
Agriculture, sale & Insurance,
Forestry, Mining & Manufac- Construc- & Commun. & Real Public
Occupation Total & Fishing || Quarrying turing tion Retail & Public Estate || Services Admin.
Trade Utilities
TOTAL SCIENTISTS AND ENGINEERS 92,499 857 464 40,104 10,756 2,522 8,124 1,731 22,278 5,663
SCIENTISTS 22,621 734 40 6,087 160 1,065 649 1,467 10,541 1,878
Physical/Chemical Scientists & Related Spec. 1,363 0 21 157 0 0 50 0 802 333
Biological Scientists & Rel. Spec. 4,014 728 0 451 10 0 2 0 2,220 603
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 16,527 6 19 5,472 147 1,047 593 1,132 7,216 895
Economists 717 0 0 7 3 18 4 335 303 47
ENGINEERS 69,878 123 424 34,017 10,596 1,457 71,475 264 11,737 3,785
Architects and Urban Planners 4,979 28 1 56 1,700 5 67 56 2,760 306
Civil Engineers 10,840 28 25 435 6,903 38 817 62 1,820 712
Electrical and Electronic Engineers 24,852, 11 28 15,899 718 710 3,629 84 2,932 841
Mechanical Engineers 12,101 10 36 7,631 508 312 1,493 17 1,277 817
Chemical Engineers 5,385 4 79 4,007 76 45 217 1 705 251
Metallurgists 526 1 10 456 0 1 8 0 36 14
Mining Engineers 396 1 174 161 3 6 4 0 36 11
Industrial Engineers 3,415 2 18 1,895 157 108 282, 10 745 198
Other Engineers and Specialists 7,384 38 53 3,477 531 232 958 34 1,426 635
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TW-3(90)
Table 3. Scientists and Eng’ineers loy Industry and Sex, for Taiwan: 1()90--Continuecl Male
Whole- Transport Finance,
Agriculture, sale & || Insurance,
Forestry, Mining & Manufac- Construc- & Commun. & Real Public
Occupation Total & Fishing || Quarrying turing tion Retail & Public Estate || Services Admin.
Trade Utilities
TOTAL SCIENTISTS AND ENGINEERS 80,770 754 431 35,974 10,162 2,065 7,632 1,217 17,785 4,750
SCIENTISTS 15,984 643 33 4,416 103 697 445 983 1,371 1,287
Physical/Chemical Scientists & Related Spec. 1,136 0 19 128 0 0 46 0 645 298
Biological Scientists & Rel. Spec. 3,000 637 0 402 9 0 2 0 1,476 474
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 11,368 6 14 3,879 91 685 394 740 5,073 486
Economists 480 0 0 7 3 12 3 243 183 29
ENGINEERS 64,786 111 398 31,558 10,059 1,368 7,187 234 10,408 3,463
Architects and Urban Planners 4,535 21 1 54 1,584 4 61 50 2,492 268
Civil Engineers 10,282 28 24 412 6,590 36 798 58 1,671 665
Electrical and Electronic Engineers 22,940 10 28 14,559 691 670 3,515 75 2,613 779
Mechanical Engineers 11,791 9 35 7,440 494 304 1,470 17 1,230 792
Chemical Engineers 4,746 2 71 3,634 69 40 185 1 538 206
Metallurgists 510 0 10 447 0 0 7 0 33 13
Mining Engineers 377 1 165 154 3 6 4 0 33 11
Industrial Engineers 3,046 2 17 1,735 139 97 263 9 615 169
Other Engineers and Specialists 6,559 38 47 3,123 489 211 884 24 1,183 560




TW-3(90)

Source:

Repul)lic of Cl’lina, Part I," 1992, PP 800-859.

"An Extract Report on t]'le 1990 Census of Population and Housing’, Taiwan-Fulzien Area,

Table 3. Scientists and Eng’ineers loy Industry and Sex, for Taiwan: 1()90--Continuecl Female
Whole- Transport Finance,
Agriculture, sale & || Insurance,
Forestry, Mining & Manufac- Construc- & Commun. & Real Public
Occupation Total & Fishing || Quarrying turing tion Retail & Public Estate || Services Admin.
Trade Utilities
TOTAL SCIENTISTS AND ENGINEERS 11,729 103 33 4,130 594 457 492, 514 4,493 913
SCIENTISTS 6,637 91 7 1,671 57 368 204 484 3,164 591
Physical/Chemical Scientists & Related Spec. 221 0 2 29 0 0 4 0 157 35
Biological Scientists & Rel. Spec. 1,014 91 0 49 1 0 0 0 744 129
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 5,159 0 5 1,593 56 362 199 392 2,143 409
Economists 237 0 0 0 0 6 1 92 120 18
ENGINEERS 5,092 12 26 2,459 537 89 288 30 1,329 322,
Architects and Urban Planners 444 7 0 2 116 1 6 6 268 38
Civil Engineers 558 0 1 23 313 2 19 4 149 47
Electrical and Electronic Engineers 1,912 1 0 1,340 27 40 114 9 319 62
Mechanical Engineers 310 1 1 191 14 8 23 0 47 25
Chemical Engineers 639 2 8 373 7 5 32 0 167 45
Metallurgists 16 1 0 9 0 1 1 0 3 1
Mining Engineers 19 0 9 7 0 0 0 0 3 0
Industrial Engineers 369 0 1 160 18 11 19 1 130 29
Other Engineers and SEecialists 825 0 6 354 42, 21 74 10 243 75
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TW-4 (90) Both
Table 4. Scientists and E ngineers ]3y Manufacturing’ Industry and S ex, for Taiwan: 1990 Sexes
Food, Textiles, Wood & Chemicals Non- Fabri-
Beverages Leather Wood & Related Metallic Basic cated || Machinery || Precision Misc.
Occupation Total || & Tobacco & Prods. Products || Minerals [[ Metals || Metals & Equip. Instr. Mfg.
Apparel
TOTAL SCIENTISTS AND ENGINEERS 40,10 1,651 1,137 515 6,067 540 1,907 1,184 25,436 1,136 531
4
SCIENTISTS 6,087 580 169 20 579 144 52 112 4,137 217 17
Physical/Chemical Scientists & Related Spec. 157 6 0 0 112 2 4 1 20 12 0
Biological Scientists & Rel. Spec. 451 377 0 0 74 0 0 0 0 0 0
Statisticians, Mathematicians, Systems Analysts
& 5,472 197 169 20 393 139 48 107 4,117 205 17
Related Technicians
Economists 7 0 0 0 0 3 0 4 0 0 0
ENGINEERS 34,01 1,071 968 495 5,488 396 1,855 1,072 21,299 919 454
7
Architects and Urban Planners 56 4 0 3 18 0 9 4 16 0 2
Civil Engineers 435 68 5 17 97 27 49 18 138 6 10
Electrical and Electronic Engineers 15,89 95 100 78 397 36 298 141 14,273 421 60
9
Mechanical Engineers 7,631 181 189 89 790 76 644 543 4,779 251 89
Chemical Engineers 4,007 286 151 48 3,170 52 54 27 161 27 31
Metallurgists 456 1 2 0 15 0 339 87 9 1 2
Mining Engincers 161 0 0 0 129 16 11 3 2 0 0
Industrial Engineers 1,895 97 93 33 315 38 233 113 862 56 55
Other Engineers and Specialists 3,477 339 428 227 557 151 218 136 1,059 157 205
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Table 4. Scientists and Engineers ]3y Manufacturing’ Industry and Sex, for Taiwan: 1990--Continued Male
Food, Textiles, Wood & Chemicals Non- Fabri-
Beverages Leather Wood & Related Metallic Basic cated || Machinery || Precision Misc.
Occupation Total || & Tobacco & Prods. Products || Minerals [[ Metals || Metals & Equip. Instr. Mfg.
Apparel
TOTAL SCIENTISTS AND ENGINEERS 35,97 1,476 985 474 5,488 489 1,857 1,121 22,625 1,008 451
4
SCIENTISTS 4,416 482, 105 11 393 115 38 95 2,968 163 46
Physical/Chemical Scientists & Related Spec. 128 6 0 0 85 2 4 1 19 11 0
Biological Scientists & Rel. Spec. 402 348 0 0 54 0 0 0 0 0 0
Statisticians, Mathematicians, Systems Analysts
& 3,879 128 105 11 254 110 34 90 2,949 152 46
Related Technicians
Economists 7 0 0 0 0 3 0 4 0 0 0
ENGINEERS 31,55 994 880 463 5,095 374 1,819 1,026 19,657 845 405
8
Architects and Urban Planners 54 4 0 3 17 0 9 4 15 0 2
Civil Engineers 412 68 2 16 94 27 47 16 127 6 9
Electrical and Electronic Engineers 14,55 92 90 70 381 32 297 133 13,029 382 53
9
Mechanical Engineers 7,440 180 182 84 111 75 634 530 4,653 241 84
Chemical Engineers 3,634 262 138 46 2,880 50 47 24 140 23 24
Metallurgists 447 1 2 0 14 0 334 84 9 1 2
Mining Engineers 154 0 0 0 122 16 11 3 2 0 0
Industrial Engineers 1,735 91 84 31 296 35 230 108 761 50 49

Other Engineers and Specialists 3,123 296 382 213 514 139 210 124 921 142 182
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TW-4(90)
Table 4. Scientists and Engineers Ly Manufacturing In(iustry and Sex, for Taiwan: 1990--Continued Female
Footl, Textiles, Wood & Chemicals Non- Fabri-
Beverages Leather Wood & Related Metallic Basic cated i\Iachinery Precision Misc.
Occupation Total & Tobacco & Prods. Products Minerals Metals Metals & Equipi Instr. Mfg.
Apparel

TOTAL SCIENTISTS AND ENGINEERS 4,130 175 152 71 578 36 53 120 2,137 128 80
SCIENTISTS 1,671 98 64 39 185 14 17 74 1,095 54 31
Pllysical/Cliemical Scientists & Related Spec. 29 0 0 0 27 0 0 0 1 1 0
Biolog’ical Scientists & Rel. Spec. 49 29 0 0 20 0 0 0 0 0 0
Statisticians, Mathenmticians, Systems Analysts

& 1,593 69 64 39 138 14 17 74 1,094 53 31
Related Technicians
Economists 0 0 0 0 0 0 0 0 0 0 0
ENGINEERS 2,459 17 88 32 393 22 36 46 1,642 74 49
Architects and Urban Planners 2 0 0 0 1 0 0 0 1 0 0
Civil Engineers 23 0 3 1 3 0 2 2 11 0 1
Electrical and Electronic Engineers 1,340 3 10 8 16 4 1 8 1,244 39 7
Mechanical Engineers 191 1 7 5 13 1 10 13 126 10 5
Chemical Engineers 373 24 13 2 290 2 7 3 21 4 7
Metallurgists 9 0 0 0 1 0 5 3 0 0 0
Mining Engineers 7 0 0 0 7 0 0 0 0 0 0
Industrial Engineers 160 6 9 2 19 3 3 5 101 6 6
Other Engineers and Specialists 354 43 46 14 43 12 8 12 138 15 23

_— —m—————————————————

Source:

"An Extract Report on the 1990 Census of Population and Housing, Taiwan-Fukien Area,

Repul)lic of China, Part 1," 1992, pp. 800-859.
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Table 5. Scientists and Engineers loy Service In(lustry and Sex, for Taiwan:1990 Sexes
Machinery &
Legal & Equipment Social & Cultural &
Business Rental & Communit Recreational Personal
Occupation Total Services Leasing y Services Services
Services
TOTAL SCIENTISTS AND ENGINEERS 22,278 12,722 25 9,264 58 209
SCIENTISTS 10,541 6,406 12 4,122 1 0
Physical/Chemical Scientists & Related Spec. 802 13 0 789 0 0
Biological Scientists & Rel. Spec. 2,220 0 0 2,220 0 0
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 7,216 6,259 11 945 1 0
Economists 303 134 1 168 0 0
ENGINEERS 11,737 6,316 13 5,142 57 209
Architects and Urban Planners 2,760 2,697 0 53 7 3
Civil Engineers 1,820 1,548 0 246 14 12
Electrical and Electronic Engineers 2,932 1,036 7 1,802 15 72
Mechanical Engineers 1,277 333 6 848 5 85
Chemical Engineers 705 64 0 637 0 4
Metallurgists 36 1 0 35 0 0
Mining Engineers 36 5 0 29 0 2
Industrial Engineers 745 201 0 542 0 2
Other Engincers and Specialists 1,426 431 0 950 16 29

33
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TW-5(90)
Table 5. Scientists and Engineers loy Service In(lustry and Sex, for Male
Taiwan:1 990--Continuec1
Machinery &
Legal & Equipment Social & Cultural &
Business Rental & Communit Recreational Personal
Occupation Total Services Leasing y Services Services
Services
TOTAL SCIENTISTS AND ENGINEERS 17,785 10,280 21 7,233 53 198
SCIENTISTS 1,377 4,574 8 2,794 1 0
Physical/Chemical Scientists & Related Spec. 645 12 0 633 0 0
Biological Scientists & Rel. Spec. 1,476 0 0 1,476 0 0
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 5,073 4,475 8 589 1 0
Economists 183 87 0 96 0 0
ENGINEERS 10,408 5,706 13 4,439 52 198
Architects and Urban Planners 2,492 2,442, 0 41 6 3
Civil Engineers 1,671 1,422 0 226 14 9
Electrical and Electronic Engineers 2,613 921 7 1,602 12 71
Mechanical Engineers 1,230 322 6 818 5 79
Chemical Engineers 538 53 0 481 0 4
Metallurgists 33 1 0 32 0 0
Mining Engineers 33 4 0 27 0 2
Industrial Engineers 615 177 0 436 0 2
Other Engineers and Specialists 1,183 364 0 776 15 28




TW-5(90)

Table 5. Scientists and Engineers loy Service In(lustry and Sex, for Female
Taiwan:1 990--Continuec1
Machinery &
Legal & Equipment Social & Cultural &
Business Rental & Communit Recreational Personal
Occupation Total Services Leasing y Services Services
Services
TOTAL SCIENTISTS AND ENGINEERS 4,493 2,442, 4 2,031 5 11
SCIENTISTS 3,164 1,832 4 1,328 0 0
Physical/Chemical Scientists & Related Spec. 157 1 0 156 0 0
Biological Scientists & Rel. Spec. 744 0 0 744 0 0
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 2,143 1,784 3 356 0 0
Economists 120 47 1 72 0 0
ENGINEERS 1,329 610 0 703 5 11
Architects and Urban Planners 268 255 0 12 1 0
Civil Engineers 149 126 0 20 0 3
Electrical and Electronic Engineers 319 115 0 200 3 1
Mechanical Engineers 47 11 0 30 0 6
Chemical Engineers 167 11 0 156 0 0
Metallurgists 3 0 0 3 0 0
Mining Engineers 3 1 0 2 0 0
Industrial Engineers 130 24 0 106 0 0
Other Engineers and Specialists 243 67 0 174 1 1

Source:

"An Extract Report on the 1990 Census of Population and Housing’, Taiwan-Fukien Area, Repul)lic of China, Part I," 1992, PP 800-859.
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TW-6(90) Both
Table 6. Scientists and Engineers l)y Educational Attainment and Sex, for Taiwan: 1990 Sexes
Senior College
Self- Primary Junior Senior Vocational Junior and Graduate
Occupation Total Educated School H.S. H.S. School College University School
TOTAL SCIENTISTS AND ENGINEERS 92,499 2 34 595 2,399 5,154 217,936 43,664 12,715
SCIENTISTS 22,621 2 34 184 835 1,736 6,507 9,880 3,443
Physical/Chemical Scientists & Related Spec. 1,363 0 0 17 36 64 137 444 665
Biological Scientists & Rel. Spec. 4,014 2 34 96 221 916 917 1,052 716
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 16,527 0 0 71 578 756 5,364 8,020 1,738
Economists 717 0 0 0 0 0 89 364 264
ENGINEERS 69,878 0 0 411 1,564 3,418 21,429 33,784 9,272
Architects and Urban Planners 4,979 0 0 69 149 374 1,214 2,566 607
Civil Engineers 10,840 0 0 72 251 644 2,808 5,770 1,295
Electrical and Electronic Engineers 24,852 0 0 88 505 1,172 9,409 10,711 2,967
Mechanical Engineers 12,101 0 0 86 233 593 4,169 5,835 1,185
Chemical Engineers 5,385 0 0 21 91 135 1,063 2,933 1,142
Metallurgists 526 0 0 1 11 14 128 280 92
Mining Enginecers 396 0 0 3 20 17 82 181 93
Industrial Engineers 3,415 0 0 14 70 108 843 1,793 587
Other Engincers and Specialists 7,384 0 0 57 234 361 1,713 3,715 1,304
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TW-6(90)
Table 6. Scientists and Engineers l)y Educational Attainment and Sex, for Taiwan: 1990--Continued Male
Senior College
Self- Primary Junior Senior Vocational Junior and Graduate

Occupation Total Educated School H.S. H.S. School College University School

TOTAL SCIENTISTS AND ENGINEERS 80,770 1 29 529 1,984 4,451 24,263 38,299 11,214
SCIENTISTS 15,984 1 29 140 540 1,263 4,302 7,013 2,696
Physical/Chemical Scientists & Related Spec. 1,136 0 0 14 30 55 111 348 578
Biological Scientists & Rel. Spec. 3,000 1 29 81 162 806 687 679 555
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 11,368 0 0 45 348 402 3,442, 5,751 1,380
Economists 480 0 0 0 0 0 62 235 183
ENGINEERS 64,786 0 0 389 1,444 3,188 19,961 31,286 8,518
Architects and Urban Planners 4,535 0 0 64 134 336 1,089 2,367 545
Civil Engineers 10,282 0 0 70 235 624 2,625 5,507 1,221
Electrical and Electronic Engineers 22,940 0 0 80 465 1,079 8,743 9,823 2,750
Mechanical Engineers 11,791 0 0 86 219 571 4,085 5,669 1,161
Chemical Engineers 4,746 0 0 19 81 123 915 2,611 997
Metallurgists 510 0 0 1 10 12 124 273 90
Mining Engineers 377 0 0 3 20 17 81 174 82
Industrial Engineers 3,046 0 0 12 62 96 762 1,598 516
Other Engineers and Specialists 6,559 0 0 54 218 330 1,537 3,264 1,156
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Source:

Repul)lic of China, Part 1" pp. 912-915.

"An Extract Report on the 1990 Census of Population and Housing Taiwan-Fukein Area,

TW-6(90)
Table 6. Scientists and Engineers l)y Educational Attainment and Sex, for Taiwan: Female
1()90--C0ntinue(1
Senior College
Self- Primary Junior Senior Vocational Junior and Graduate
Occupation Total || Educated School ILS. LS. School College || University School
TOTAL SCIENTISTS AND ENGINEERS 11,729 1 5 66 415 703 3,673 5,365 1,501
SCIENTISTS 6,637 1 5 44 295 473 2,205 2,867 747
Physical/Chemical Scientists & Related Spec. 221 0 0 3 6 9 26 96 87
Biological Scientists & Rel. Spec. 1,014 1 5 15 59 110 230 373 221
Statisticians, Mathematicians, Systems Analysts &
Related Technicians 5,159 0 0 26 230 354 1,922 2,269 358
Economists 237 0 0 0 0 0 27 129 81
ENGINEERS 5,092 0 0 22 120 230 1,468 2,498 754
Architects and Urban Planners 444 0 0 5 15 38 125 199 62
Civil Engineers 558 0 0 2 16 20 183 263 74
Electrical and Electronic Engincers 1,912 0 0 8 40 93 666 888 217
Mechanical Engineers 310 0 0 0 14 22 84 166 24
Chemical Engineers 639 0 0 2 10 12 148 322 145
Metallurgists 16 0 0 0 1 2 4 7 2
Mining Engineers 19 0 0 0 0 0 1 7 11
Industrial Engineers 369 0 0 2 8 12 81 195 71
Other Engineers and SEeCialists 825 0 0 3 16 31 176 451 148
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