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PREFACE

The International Programs Center conducts clemograplﬁc and economic studies, some of
which are issued as Staff Papers. A complete list is included at the end of this report.

We are gratefu] to the Pl'xilippines’ National Statistics Office for providing data from the
1990 Population Census, upon which the tables and charts in this report are based. Within the
International Programs Center, thanks are due to Lois Darmohray and Beverly ‘Mathis for
secretarial support. We cannot assure the accuracy of the information in this report since outside
data area not su})jectecl to the same statistical reviews the Bureau performs on its own data.

Comments and questions regarding this stucly should be addressed to David Zaslow,

Eurasia Brancll, International Programs Center, U.S. Bureau of the Census, Wasl'xington, D.C.
20233-8860; telephone (301) 457-1362; email: dzaslow@ccmail.census.gov.
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INTRODUCTION

This report presents statistics on scientists and engineers in the Philippines based upon
the 1990 population census. Scientists and engineers are a small share of the Pliilippines'
worlzing-age population compareci with other countries in this series.> In 1990, the Phi.[ippines
had approximately four S/E per 1,000 members of its economically active population
(Figure 1).* This low level is due, in part, to the limited support for research, as well as to the
large share of scientists and engineers who do not return to the Philippines after studying abroad.
Many government officials and academicians in the Philippines view this shorl:age of scientists

and engineers as a barrier to economic growth, and have propose(i a number of measures to
redress this proiilem.

Appendix tables provicie detailed information upon which the grapl'ijc presentation is
based. Users wisliing to compare data in this report with those of other countries should consult
the list of IPC Staff Papers in the back of this report. The most recently pul)lis}ie(i report of this

series is “Scientists and Engineers in Taiwan: 1990.”

3 distribution curve of scientists and engineers' share of these countries economicauy active population is normally

/| Af uted. In a random sample of countries at all levels of Jevelopment, this would suggest that the data set is
.//Z:refilf,esentative of countries outside the sampie. However, most countries in our sample either are clevelope(i countries,
orlike the Pliilippines, are striving to advance their 1iving standards. Therefore, any assessments drawn in this report,
at Le‘st, relate to countries in these levels of economic cieveiopment.

4Generaliy, this refers to the entire population in the wor]zi.ng ages, altliougli definitions may vary across countries.




Figure 1. Scientists and Engineers per
1,000 Members of the Economically
Active Population*
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Males occupy most scientist and engineer positions.

Eighty-three percent of scientists and engineers are male (Table PHIL-1(90)). This
contrasts sharply with the gencler composition of the P}lilippines' labor force and economica]ly
active population, of which males cbmprisecl 63 and 50 percent, respectively in 1990 (Pl'xilippine
Department of Labor and Employment, 1992, p. 12). In each country in this series, males are a
lﬁgl)er proportion of S/E than the overall economically active population (Zas]ow, 1997e, pP- 3).
When arrangecl from low to l'n'gl'x, the P}u'.lippines have the second largest gap (after Japan)
between males’ share of S/E and their respective share of the economically active population.

Males’ preponderance among science and engineering occupations seems lilzely to
continue, and the slow increase in females’ participation in the labor force suggests that any
change in the gender distribution of S/E will be gradua]. Between 1980 and 1990, females’ labor
force participation rate rose from approximately 42 to 47 percent (Philippine Department of
Labor and Employment, 1992, pp. 11, 12).




Scientists and engineers are concentrated among a few employment categories.

Within the employment category “Scientists and Engineers,"5 those specializing in the
five leacling categories (civil engineering, mechanical engineering, electrical engineering, geocletic
engineering and related professions, and architecture) are most numerous. These fields,
regardless of gender, comprise 71 percent of all S/E (T able PHIL-1(90)). Males account for 92
percent of the 112,036 S/E in these fields. Among males, there are also substantial numbers of
chemists and agronomists and related scientists. Among females, civil engineers, cl1emis’cs, and
statisticians are most common.

The overall distribution of scientists and engineers is dispersecl more for males than
females.® While males account for most employment across the different occupations, their
majorities are greatest in engineering (Figure 2). Overall, males account for 53 percent of
scientists but 90 percent of engineers (T able PHIL-1(90)). Therefore, when considered as shares
of each gender, males are skewed towards the engineering professions, while females are skewed
towards the science occupations (Figure 3).

/.

 38ee Table PHIL-1(90) for a list of occupations that constitute the category, “scientists and engineers.”

8The standard deviation of the occupational categories’ distribution for males is 7.6 percent, compared to 5.5 percent
for females.




Figure 2. Scientists and Engineers by
Specialty and Sex: 1990

Statisticians
Sys.des. & anal
Economists
Architects
Cn[‘éﬂ eng.
Mechanical :nng.'
Geodetic eng.
All others L "
20 .30
Thousands

W Male
[J Female

Source: Table PHIL-1(90).

Figure 3. Distribution of Scientists and
Engineers by Specialty and Sex: 1990
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Scientists and engineers are comparative’y young.

Scientists and engineers in the Pii.ilippines are younger than S/E in most other countries
in this series. This also is true in relation to the Philippines’ labor force. The Philippines has the
fourth largest share of younger ages among S/E (aﬁ:er Singapore, South Korea, and Taiwan),
with 61 percent of S/E being below age 35 (Table PHIL-1(90)). By contrast, 49 percent of the
labor force is below age 35 (Pliilippine Department of Labor and Employment, 1992, p. 13).7
The female share of the youngest S/E (umier age 25) is far lﬁgher than the male (29 versus
11 percent, respectively) (Table PHIL-1(90); and Figure 4). Measured by 5-year age cohorts,
the S/E popula’cion has a more pealzeti distribution than does the labor force.® Nearly all scientist
and engineer occupations have at least half their members under age 35 (Figure 5).

The cos’c/eﬁiciency implications of l'iaving a comparatively young scientist and engineer
workforce are mixed. Younger workers can be paici less than older workers and they benefit from
education in the latest teclmological developments, but tl'iey lack the speciiic, jol)-relateti
lznowletige that may characterize more experiencecl workers. Of the countries in this series, two
groups seem to exist in terms of shares of their S/E under age 35. Four of the western Pacific
Rim countries (Singapore, South Korea, Taiwan and the Philippines) have l'llgl'l shares of S/E
under age 35 (over 60 percent), while the remainder have shares of 50 percent or less. Of the
countries whose S/E workforces are concentrated most among the younger ages, growtli in GDP

per capita between 1981 and 1990 varied greatly (Figure 6).

,

7Measurecl in 5-year age coixorts, the skew for S/E and the labor force is .83 and .30, respectively.

sTi:e measure of kurtosis (reiative peaiee(iness or flatness of a ciistri]aution, comparecl toa normal, i)eu-siiapeti
distribution) of the S/E population, by 5-year age cohort is -.35 for S/E, compared to -.70 for the labor force.




Figure 4. Scientists and Engineers by
Age and Sex: 1990
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Figure 5. Scientists and Engineers by
Age Group: 1990
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Figure 6. Percent of S/E Under Age 35 and
Real GDP Growth In Percent (1981-90)
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Scientists and engineers are concentrated among a few industries.

Four inclustry groups (public administration, services, construction, and inaclequately
clescril)ecl) each employ at least 15 percent of S/E ’ while 2 other inclustry groups employ
substantial, albeit smaller shares of S/E (T able PHIL-3(90); and Figure 7). ? This pattern is
unusual, as S/E in other countries are concentrated in manufac’curing and services. Furtl-xer, the
Philippines is unique among the countries in this series as public administration is the largest
sector, let alone a large sector, in terms of employment of S/E.

The Pl'xilippines has the lowest share of scientists and engineers in manufacturing in this
series (11 percent). This occurs, in part, because the manufacturing sector is insu{{iciently
developed to support the national government'’s goal of improving living standards l)y expancling
the country’s science and tecl'mology (SET) base (Pl'xilippine Department of Science and
Technology, 1997a, p. 1). Scientists and engineers in other western Pacific Rim countries in
this series (South Korea and Taiwan) are concentrated far more heavily in manufacturing (44 and
43 percent, respectively) than are those in the Philippines (Zaslow, 1997, p. 11; Zaslow, 1997e,
" p.9). Initial analysis of data shows that South Korea and Taiwan have higher shares of GDP
originating in manufacturing than does the Philippines (Korea, 1996, pp. 490, 491; Taiwan
Council, 1996, p- 38; and Pllilippine National Statistical Coordination Board, 1992, pp- 3-28,
29). Another feature of Philippine manufacturing’s slow development is its high dependence
upon forelgn companies for teclmologlcal clevelopment (Pl'u.llppme Department of Science and

Technology, 1997e, p. 1). This dependence will remain high until the local S/E base reaches

critical mass and generates 1nd1genous teclmologlcal growtll

M

Two measures which quanhfy concentration are the Herfindahl- Hirschman Index (H Inc‘lex) (tl:\e concentration of

" ‘market shares held l:oy partlcular supplners) and the coefficient of variation (tl'Ae standard deviation divided l)y the mean).
The H Indexes for the combined total of scientists and engineers is 17 (there is no threshold for s1gmﬁcant
concentration). The coefficient of variation is .88.




Figure 7. Scientists and Engineers by
Industry: 1990
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Engineers outnumber scientists in near’y every economic sector.

With engineers accounting for 81 percent of all S/ E, most industries employ more
engineers than scientists (Figure 8). Since scientists and engineers stucly different disciplines and
clevelop different skills, hiring practices probalaly reflect a matching process based on technical
considerations. Construction has the most pronouncecl preference, with engineers comprising
over 99 percent of S/E. By contrast, finance, insurance, and real estate is the only sector in
which scientists outnumber engineers (Table PHIL-3(90)). In 1990, nearly half (47 percent) of
Pl'xilippine S/E were either civil or mechanical engineers. These positions are related to the
country’s efforts to expan& its pl'xysical infrastructure, such as laighways, energy procluction and
transmission, and communications (particularly in rural areas) (Lil)rary of Congress, 19971),
p-1). In partiéular, opportunities for scientists and engineers may be most promising in the
communications sector, which has become increasingly vibrant in the 1990s due to the

deregulation of the telephone industry (Tiglao, 1994, p. 52).

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




S/E in the Philippines face many obstacles to improving their country’s economy.

Sixty-seven percent of scientists and engineers in manufacturing work in just three sub-
sectors (Table PHIL-4(90); and Figure 9). These sub-sectors (food, beverages & tobacco;
chemical related products; and transport equipment) each employ similar shares of scientists and
engineers (between 21 and 24 percent), while the average share of employment for the other
sectors is just 4 percent (Tal)le PHIL-4(90)).10 Manufacturing's three leacling employers of S/E
generated 61 percent of manufacturing value added in 1989 (Pl'iiiippine National Statistical
Office, 1995, pp. 567-573).

The Philippine economy has grown neither as fast, nor reached levels of economic activity
as hig}i as in other countries in the region (Figure 10), due in part to shortcomings of the
country’s manuiacturing sector.”! Much of the country’s manuiacturing sector suffers from low
labor productivity. In 1990, small- to medium-sized firms employeti 80 percent of all
manufacturing workers, producing just 25 percent of manuiacturing value added (Li])rary of

Congress, 1997e, p. 1).

Goals set ]Jy the Pi-iiiippine Department of Science and Tecllnology l'u'giaiight the
country’s tecl’mological sl'xortcomings. For the country to be considered a newly industrialized
country (NIC'),12 it must:

1) Modernize production sectors tluougl'i massive tecl'mology transfer from domestic
and foreign sources;

2) Upgrade research and cievelopment (R&D) capa]:ility tl'irougil intensified activities in
higl'i priority sectors; and

3) Develop ST infrastructure, mciucling institution ]Jl.‘lll(llng, manpower development
and cievelopment of an SHT culture (Plniippme Department of Science and Tecl'mology,
1997d, p. 1).

To attract ioreign teciinol'ogy and investment, the Philippines tried to remove obstacles
stemming from the Marcos period (1965-1986). The government enacted legislation in 1987
and 1991 to spur foreign investment. These laws included guarantees regarcling repatriation of
profits, as well as tax abatement (Evans, 1993, p. 35). Despite continuing electric power

10Since there are so many categories with few scientists and engineers, the H Indexes for S/E in manu.tacturing were
.25 end 17, respectively. The coefficients of variation were 1.38 and .96.
/J

! he real GDP per worker in the Pi:.\].\ppmes in 1990 ($4,784) lagged far behind levels reached in Singapore

il ($24 369), Japan ($22,624), and Taiwan ($18,409). The GDP per worker in Indonesia ($5,024) closely
approxxmatecl levels in the Pln]ippmes (Penn World Tables, 1997).

2Ti)e attainment of status as a newly industrialized country was a goai set lay President Fidel Ramos, upon talzi.ng
office in 1992 (Asian Institute of Technology, 1997, p. 2).
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Figure 9. Distribution of Scientists and
ngineers in Manufacturing, by Industry:§
1990

sllortages ' and low investment in infrastructure (even tl'iougl'i this has been addressed, in terms
of allocations of foreign aid), the country is gaining investment from foreign teclmology firms.
In the early 1990s, foreign investment facilitated prodtxc’cion of semiconductors, computer hard
drives, and related equipment (W ilson, 1996, p- 12; and Comline Dai/y News Electronics, 1997,
P- 1).14 Also, increased investment in the chemical imiustry is lil:zeiy to raise productivity (W ood,
1995, p. 37). More generally, the economy and investor confidence were bolstered in the early
1990s by banking reforms which reportedly have reduced the domestic impact of the 1997
regional economic downturn (Richi)urg, 1998, p. A25).

While the above measures to encourage investment are important, the Pliilippines'
moderate labor costs (relative to regionai competitors), l'ugl'i education levels among S/E and the
high literacy levels in the country’s economic center of Metro Manila seem at least as likely to

?E‘ ergy si:ortages, manifested i)y brownouts in Metro Manila and in 33 provinces on the Luzon power grici lasting
rs per ciay in 1990, have hampeteni economic development. Large sums were spent on a nuclear reactor, built
/ 1 seismic fault, which the Aquino government would not certify for production (Library of Congress, 1997b, p. 1).
‘,, MA recent example isa $400 million semiconductor plant to be built in Calami:va, 30 miles south of Manila,
starting in November 1997 for completion in the first quarter of 1999 for the Dutch firm, P]:ilips Electronics N.V.
(The New York Times, 1997, p- D22).
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spur investment (Li])rary of Congress, 1997a, p. 1). In turn, opportunities for scientists and

engineers may improve as the economy becomes increasingly open to foreign trade, particularly if ®
increased foreign trade spurs l-nglm tec}mology industries and related research, as has l’xappened in

other countries in the region, such as Singapore and South Korea. The measure of “openness”

(the value of exports and imports, divided by GDP in current international prices) rose from 45.8

to 62.7 (Penn World Tal)les, 1997) between 1985 (tlme last full year of President Marcos’ rule) ®

and 1992.%

One i)yprocluct of an increasingly open society is the emigration of many current and

future S/E. The leilippines is vulnerable to “brain drain” due to limited domestic emp]oyment

prospects and low salaries for those who do find work. At the same time, the use of the English ®
language makes such skills particularly transferrable to other countries. To counter this outﬂow,

the “Balik Scientist” program was launched to entice Filipino emigres and scientists of Filipino

descent to return and remain. However, this program has had negligible success, with only five

scientists serving for the limited term of the program (1 year or less) as of early 1995 (Philippine

Department of Science and Technology, 1997b, p. 1). L

The leilippines have not devoted substantial sums to R&D. The Philippines’ share of
GDP used for R&D is the smallest of any country in this series (Figure 11). There has been an
ongoing debate in the Philippines about strategies to compensate for the country’s tecl'mological
and economic shortcomings. Some advocate the “leapfrog” strategy, whereby a country does not L4
seek to replicate the traditional progression from an economy based on agriculture, to
manufacturing, to services.'® Others, including leaders of the country’s S&T ministry, question
this strategy, asserting that the Pl'xilippines lack the required pliysical and human capital.
Furl:l'xer, countries such as Singapore and Taiwan, which have successfu]ly adoptecl the leap{-rog

strategy, faced fewer competitors than exist at present (Pllilippine Department of Science and g
Technology, 1997g, p. 1). Finally, the Philippines could be hampered if the Far East economy
plunges into recession, fo]]owing the region’s dramatic fluctuations in currency and stock
exchanges that began in the last half of 1997 (The Washington Post, 1997, p. Al).
L

15'“Openness’" prol;a]:]y has more meaning when considered as time series data for a sing]e country, rather than in
cross-national comparisons, as factors such as the size of the domestic market and excl:ange rate fluctuations, affect the
role of foreign trade. Also, “openness” combines exports and imports, which may mask restrictions to free trade. L )
In the Pl:.ilippines, the economy reportecily has become more open due to foreign exc}iange deregulation, toreign
investment and })an]z'mg ].il)eralization, and tariff and market barrier reduction (U.S. Department of State, 1994, r. 7)
) reduction Legan in 1981, altl:ougll domestic proclucers of several lzey commodities, such as rice, sugar, fruits, and
| B ftiety of luxury consumer goods continue to be protected by a 50 percent tariff, while import of goods produced “in
/¢ stHcient quantity” are banned entirely (Asian Institute of Teclmology, 1997, p. 4).

- ®
16T1'1e four main steps in a “leapfrog" strategy are to create an educated workforce that can absorb new teclmology, )
import advanced tec}mology lay encouraging foreign investment, invest in information teclmology, and not to
waste resources on untenable domestic industries (Pl:.ilipp'me Department of Science and Technology, 1997c, p. 1).

L
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To compensate for limited R&D spending, the Philippines has established science and
technology parlzs. There are curreni:ly three such parlzs intended to improve interaction between
teclmology firms (P}u'lippine Department of Science and Teclmology, 1997i, p. 1). However, no
information has been provided (evenina database focusing on S&T developments in the
Pllilippines)17 to indicate that procluct development has improved due to the clustering of firms.1®

Many Pl'xilippine officials assert that more fumling is needed to educate S/E. Just
11 percent of the $15.6 billion in international clevelopmental aid received between 1986 and
1994 was used for social clevelopment projects, which include but are not limited to education
and health. Most was spent on physical infrastructure. While the country’s telecommunications
and transport systems need improvement, officials engagecl in fostering tec}mologica]
&evelopment argue for a more even distribution of &evelopmental resources (Philippine
Department of Science and Tecl'mo]ogy, 1997, p. 1). Redirecting funds from investment in
telecommunications and transport to expanding higher educational opportunities has been
recommended, since few S/E have advanced degrees. Some recommend the creation of a S&T
university, such as in Hong Kong, to increase the number of S/E gracluates (Pl).ilippine
Department of Science and Technology, 1997f, p. 1). .

;7The World Wide Web address for the database is Lttp://www.stii.clost.gov.pll .

L$

/-7 /3yumerous attempts were made to model the effects of research and development on changes in GDP per capita. The
" best combination of explanatory variables (in terms of statistical explanatory power) were shares of R&D in GDP, land,
growth in capital stock per worker between 1981 and 1990, and labor force growth between 1980 and 1990--yielding
an ac]justecl coefficient of determination (adjustecl R-squarecl) of .44, with no apparent diagnostic prol)]ems. However,
growtl: of capital stock seems to be the only explanatory variable that is statistica]ly significant, and the model would be

improved by substituting change in R&D'’s share of GDP for the R&D share in GDP.
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Figure 10. Economic Growth Rates in
Pacific Rim Countries: 1990-1995
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Service industry S/E are concentrated in ,ega’ services.

Seventy-three percent of service inclus’cry scientists and engineers provicle what are Lroadly
defined as legal services (Table PHIL-5(90); and Figure 12).°  Smaller shares of S/E work in
l'xealtll, education and social services, and repair services. Sex selection/role modeling seems to
materially affect the service sector employing a scientist or engineer. Males are concentrated far
more in the broadly defined legal services than are females (as a percentage for each sex), while

females outnumber males in engineering and research (Table PHIL-5(90)).

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

}'9 e H Indexes for scientists and engineers are .30 and .65, respectively. Their respective coefficients of variation are
; and 2.34. The sul)stantially larger coefficient for engineers reflects the concentration of 80 percent of engineers
(,','iﬁ' égal services.

2The S/E listed in legal services also include those engaged in engineering, architectural and technical services, as well
as accounting, aﬁditing, ]aoolzlzeeping, land surveying, geologica] and prospecting services, and market research services.
Despite the category title, “engineering and research” does not include S/E engaged in engineering.
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Most scientists and engineers are college educated but lack advanced degrees.

Scientists and engineers in the Pllilippines are la.igl').ly educated. Eighty-one percent of
scientists and 83 percent of engineers graduatecl from co].lege, nearly all with a bachelors’ degree
(Table PHIL-6(90); and Figure 13). The share of S/E with a 4-year bachelors’ degree
(82 percent) is the }n’gl'xest among the countries in this series, followed lJy Singapore’s 68 percent
(Zaslow, 1996c, p. 2‘5).21 Females are more likely to graduate from college than males, 87 to
82 percent, respectively. Among less educated S/E, most have attended, but not gracluated from
college (Tal:le PHIL-6(90)). Scientists and engineers’ educational levels far exceed those of the
overall Philippine labor force, 12 percent of which graduated from college (Philippine
Department of Labor and Employment, 1992, p. 18).22

N evertl'xeless, leading science and teclmology officials assert that there is insufficient
advanced human capital S/E to spur economic deve]opment. While data for doctorates among
scientists and engineers are not reported in the census, the Philippines had just 948 Ph.D.’s in all
disciplines in 1995 (Philippine Department of Science and Technology, 1997f, p. 1). Among
S/E, just six-tenths of 1 percent held either a masters or doctorate in 1990 (T able PHIL-6(90)).
This near absence of Ph.D.’s is considered l)y leilippine SET officials to be an important
difference between their own, and developecl countries’ stock of human capital (Pl'lilippine
Department of Science and Tec}mology, 1997f, p- 1).23 However, for the countries in this series,
data indicate that no such relationsliip exists between shares of S/E with gracluate degrees (al)ove
the bachelors level) and levels of GDP per capita in 1990 (particularly since the Philippines has
the l'ﬁghest share of S/E with gracluate degrees of all countries in this series and the lowest GDP
per capita).

In addition, the presence of doctorates in the sciences and engineering is not }u'gl'xly
correlated to rates of economic development, at least for the United States and Japan in recent
years. For instance, tl'le numl)er of new S/ E doctorates was nearly uncllangecl from the mid-
1970s to the early 1990s in Japan (at well below U.S. per-capita levels). By contrast, the number
of S/E doctorates in the U.S. rose more dramatica].ly, but the U.S. economy grew slower than
that of Japan for most of that period (National Science Board, 1996, p. 2-21; and World Bank,
1997, p. 235). Nevertheless, Japanese and South Korean officials recently have expanded
gracluate stucly in the belief that increased gracluate stucly })y S/E will increase their countries’ role
in developing advanced technology (National Science Board, 1996, pp. 2-20, 21).

2lInﬁtemational comparisons should take note that the Pl:ilippine elementary and secomlaty school system only
Impasses 10 years of sc].\ooling, compared to 12 years in the United States and many other countries (Plxilippine
/% rtment of Science and Technology, 1997b, p- 1).

21, 1990, there were 2,071 colleges and universities in the Philippines (Philippine National Statistical Coordination
Boafcl, 1992, pp. 10-4, 5).

23No discussion has been revealed regarding the perceived impact of masters’ level SYE on economic clevelopment.
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Figure 13. Scientists and Engineers by
Educational Attainment: 1990*

The Philippines’ high level of S/E with a bachelors’ degree has not generated a
corresponding clegree of economic growth, in part, because the country lacks the facilities to take
advantage of iiiglmly educated workers (Rosenzweig, 1996, p. 22; and Pl'iilippine Department of
Science and Technology, 1997, p. 1). Many highly educated individuals cannot find work
commensurate with their qua]_ifications (Library of Congress, 1997a, p. 2). Many work abroad,
often in menial positions, but earn far more than those in similar joi)s in the Pl'iilippines

(Wingrove, 1994, p. 4).%* This diminishes the contribution of well-educated Filipinos in

general, and scientists and engineers in parl:icular, to the domestic economy.25

24For instance, in FY 1988-1990, over 26,000 “professionn]s," many in the health fields, emigratec] to the United
States, in addition to individuals who cl:angec] their visa status while aixeady in the United States. A]so, there are over
30,000 Filipinos, including college graduates, working in menial jobs in Hong Kong (Kanjanapan, 1995, pp. 12, 16;
and Wingrove, 1994, p. 4). And in regards to international comparisons of labor costs, the general manager of Intel
Philippines (admittedly not an impartial observer) estimated that engineers’ salaries are less than one-third of what a
comparabably skilled engineer would earn in the United States, and half that of an engineer in Malaysia (Wilson,

1996, p. 13). The relatively lower wages than Malaysia is significant, as four Asian countries that are said to have low
%s in tecimologica.i asseml)ly work are Indonesia, Malaysia, the Philippines, and Thailand (DeSilvet, 1996, p. 2).

a4

‘,,/" }i’xrtiier evidence against the purportecl connection between L.igi)et education (at least among S/E in the countries in
this series) and economic development is suggesteci by a model relating shares of S/E with a bachelors or higher degree
(and other explanatory variables), and growth in GDP per capita. The regression of GDP per capita (1990) on the

share of S/E with a bachelors or higher degree, land, growth in capital stock per worker between 1981 and 1990,

growt]n of the labor force between 1980 and 1990, and growti) in investment’s share of GDP between 1981 and 1990
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Similar to graciuate s’cudy, vocational education is less important in the Philippines than
in other countries in this series. Less than 3 percent of scientists and engineers in the
Pi'u'.iippines report post-seconciary education (wiiicii would include vocational school and junior
coilege) as their iiigiiest level of education (T able PHIL-6(90)). Many Filipinos reporteciiy
disdain vocational training, associating it with manual labor. This may be due to a belief that
many students lack basic sieills, as indicated i)y studies si-iowing that many students have deficient
reading, math and language ability. Yet by the late 1980s, vocational training was slated for
expansion (Library of Congress, 1997a, p. 1).%

pro«iuces an inverse relationsiiip between shares of S/E with a bachelors or ln'g]ner degree, and growti: in GDP per
capita. However, any suggestion of causality between educational levels in general and economic growtii on a broader
spale than the countries in this series would require a model that incorporates a random mix of many more countries
i a broader range of economic levels and includes more refined measures of education, both for scientists and
eers and the overall labor forces. In addition, the suggestion that an inverse telationsi:up exists between S/E levels

of ativanced human capital and GDP growtii rates should be tempered i:y the fact that the signs of coefficients can be
cixstorteti i)y the scale of Jata, the interaction of various explanatory vanai:les, and unusuaily large or small values,
altiiougii these factors do not seem to be present in this data set.

6However, no press accounts have been found to indicate that vocational education has expancieci.
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Conclusions

The P}iilippines' concentration of scientists and engineers in its economically active
population lies at the low end of the countries in this series. The Pl'iilippines' scientists and
engineers are concentrated among the younger age groups to a greater extent than is the
Philippines' economically active population. Males predominate among scientists and engineers,
accounting for 83 percent of S/E. In this respect, the Philippines’ sex distribution matches
Sweden’s. The Pliilippines’ scientist and engineer sex distribution contrasts sharply with its
economica].ly active population, which is split evenly between males and females. Female
scientists and engineers are concentrated more heavi]y in the younger age groups than are males,
and are more liizely to be engagecl in the sciences than engineering. Nevertheless, initial analysis
of data on S/E and indicators of economic development indicate that growtl'l in capital stock per
worker affects economic development far more than any demograpl'u'c characteristic of scientists
and engineers. However, future analysis may suggest an indirect connection between growtl'i of
S/E and capital stock, with growtl'i of S/E l)eing induced lny growtli in capita] stock. At present,
the cumulative data on scientists and engineers do not include sufficient time series data for this
analysis. . -
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Tables

Table
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for the Philippines: 1990 .. ... ... ...
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