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I PREFACE 

The International Programs Center conducts demographic and economic studies, some of 

which are issued as Stall papers. A complete list is included at the end of this report. 

We are grateful to the Philippinesp National Statistics OIhce for providing data from the 

1990 Poplation Census, upon which the tables and charts in this report are based. Within the 

International Programs Center, thanks are due to Lois Darnohray and ~evedyMathis  for 

secretarial support. We cannot assure the accuracy of the information in this report since outside 

data area not subjected to the same statistical reviews the Bureau performs on its own data. 

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

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

T L s  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 Philippines' 
working-age population compared with other countries in this s e r i e ~ . ~  In 1990, the Philippines 
had approximately four S/E per 1,000 members of its economically active population 
(Figure 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 afier studying abroad. 
Many government ofkcials and academicians in the Philippines view this shortage of scientists 
and engineers as a barrier to economic growth, and have proposed a number of measures to 
redress this problem. 

Appendix tables provide detailed information upon which the graphic presentation is 
based. Users wishing 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 published report of this 
series is "Scientists and Engineers in Taiwan: 1990." 

istribution curve of scientists and engineers' share of these countries economically active population is normally 

/ uted. In a random sample of countries at all levels of development, thie would suggest that the data set is # 
rehresentative of countries outside the sample. However, most countries in our sample either are developed countries, 
or like the Philippines, are striving to advance their living standards. Therefore, any assessments dram in thts report, 

* at best, relate to countries in these levels of economic development. 

4 ~ e n e r a ~ y ,  this refers to the entire population in the working ages, although delinitions may vary across countries. 
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M a k s  occupy most scientist and engineer positions. 

Eighty-three percent of scientists and engineers are male (Table PHILel(90)). This 
contrasts sharply with the gender composition ol the Philippines' labor lorce and economically 
active population, ol  which males comprised 63 and 50 percent, respectively in 1990 (Philippine 
Department of Labor and Employment, 1992, p. 12). In each country in this series, males are a 
higher proportion ol  S/E than the overall economically active population (Zaslow, 1997e, p. 3). 
When arranged from low to high, the PMippines have the second largest gap (after Japan) 
between males' share ol S/E and their respective share of the economically active population. 

Males' preponderance among science and engineering occupations seems likely 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 gradual. 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,"' those specializing in the 

Iive leading categories (civil engineering, mechanical engineering, electrical engineering, geodetic 

engineering and related professions, and architecture) are most numerous. These fields, 

regardless of gender, comprise 71 percent of all S/E (Table PHIL-I(9O)). Males account for 92 
percent of the 112,036 SIE in these fields. Among males, there are also substantial numbers of 

chemists and agronomists and related scientists. Among females, ciml engineers, chemists, and 
statisticians are most common. 

The overall distribution of scientists and engineers is dispersed more for males than 

females.6 WMe males account for most employment across the different occupations, their 

majorities are greatest in engineering (Figure 2). Overall, males account for 53 percent oI 

scientists but 90 percent of engineers (Table 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). 

'see Table PHIL-l(9O) for a list of occupations that constitute the categoly, Yscientists and engineem." 

6 ~ h e  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 
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Source: Table PHIL-l(90). 

Figure 3. Distribution of Scientists and 
Engineers by Specialty and Sex: 1990 
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Scientists and engineers are comparatiuei'g young. 

Scientists and engineers in the Philippines are younger than S/E in most other countries 

in this series. This also is true in relation to  the Philippines9 labor lorce. The Philippines has the 

fourth largest share o l  younger ages among S/E (after 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 lorce is below age 35 (Philippine Department ol  Labor and Employment, 1992, p. 13).' 
The female share of the youngest S/E (under age 25) is lar higher than the male (29 versus 

11 percent, respectively) (Table PHIL-I(9O); and Figure 4). ~ e a s u r e d  by 5-year age cohorts, 

the S/E population has a more peaked distribution than does the labor l ~ r c e . ~  Nearly all scientist 

and engineer occupations have at least LA£ their members under age 35 (Figure 5). 

The cost/efficiency implications of' having a comparatively young scientist and engineer 

workforce are mixed. Younger workers can be paid less than older workers and they benefit Lom 

education in the latest technological developments, but they lack the speci£ic, job-related 

knowledge that may characterize more experienced workers. of the countries in this series, two 

groups seem to exist in terms of shares of their S/E under age 35. Four ol  the western Pacikc 

Rim countries (Singapore, South Korea, Taiwan and the Philippines) have high shares of S/E 
under age 35 (over 60 percent), wMe the remainder have shares ol5O percent or less. Ol the 

countries Ghose S/E workforces are concentrated most among the younger ages, growth in GDP 
per capita between 1981 and 1990 varied greatly (Figure 6). 

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

 he measure of kurtosis (relative peakedness or flatness of a distribution, compared to a normal, bell-shaped 
distribution) of the S/E population, by 5-year age cohort is - 3 5  for S/E, compared to -.TO 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 

Source: Table PHIL-l(90). 



Figure 6. Percent of SIE Under Age 35 and 
Real GDP Growth In Percent (1981-90) 
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Scientists and engineers a m  concentrated among a few industries. 

Four industry groups (public administration, services, construction, and inadequately 

described) each employ at least 15 percent of s/E, while 2 other industry groups employ 

substantial, albeit smaller shares of S/E (Table PHIL-3(9O); and Figure 7). This pattern is 

unusual, as S/E in other countries are concentrated in manufacturing and services. Further, the 

PMippines 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 Philippines has the lowest share of scientists and engineers in manufacturing in this 

series (1 1 percent). T L s  occurs, in part, because the manufacturing sector is insufficiently 

developed to suppoa the national government's goal of improving living standards by expanding 

the country's science and technology (SW) base (Philippine Department of Science and 

Technology, 199Za, p. I.). 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, 1997c, 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 Philippine National Statistical Coordination Board, 1992, pp. 3-28, 
29). Another feature of philippine manufacturing's slow development is its high dependence 

upon foreign companies for technological development (~Ll ippine  Department of Science and 

Technology, 1997e, p. 1). %s dependence 4 remain high until the local S/E base reaches 

critical mass and generates indigenous technological growth. 

'TWO measures which quanth concentration are the Herfindahl-Hirschman Index (H Index) (the concentration of 
market shares held by particular suppliers) and the coefkcient of variation (the standard deviation divided by the mean). 
The H Indexes for the combined total of scientists and engineers is .17 (there is no threshold for significant 
concentration). The coefkcient of variation is 38. 



Figure 7. Scientists and Engineers by 
Industry: 1990 
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Engineers outnumber scientists in nearh euery economic sector. 

With engineers accounting for 81 percent of all SIE, most industries employ more 

engineers than scientists (Figure 8). Since scientists and engineers study diflerent disciplines and 

develop digerent skills, hiring practices probably reflect a matching process based on technical 

considerations. Construction has the most pronounced preierence, with engineers comprising 

over 99 percent of SIE. By contrast, linance, insurance, and real estate is the only sector in 

which scientists outnumber engineers (Table PHIL-3(90)). In 1990, nearly half (47 percent) o£ 

Philippine S/E were either civil or mechanical engineers. These positions are related to the 

country's eILorts to expand its physical inIrastructure, such as highways, energy production and 

transmission, and communications (particularly in rural areas) (Library ol Congress, 199%, 
p. 1). In particular, 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). 

~ngineers Within Industry Groups: 1990 
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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 s d -  

sectors (Table PHIL-4(9O); 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 (Table PHIL-4(90)).1° Manufacturing's three leading employers of S/E 
generated 61 percent of manufacturing value added in 1989 (Philippine ~ a t i o n a l  Statistical 
Okce ,  1995, pp. 567-573). 

The PLlippine economy has grown neither as fast, nor reached levels of economic activity 

as high as in other countries in the region (Figure lo), due in part to shortcomings of the 

country's manufacturing sector.'' Much of the country's manufacturing sector suffers from low 

labor productivity. In 1990, small- to medium-sized firms employed 80 percent o l  all 

manufacturing workers, producing just 25 percent of manufacturing value added (Library of 

Congress, 1992e, p. 1). 

Goals set by the PLlippine Department of Science and Technology highlight the 

country's technological shortcomings. For the country to be considered a newly industrialized 
country (NIC),12 it must: 

1) Modernize production sectors through massive technology transfer from domestic 
and foreign sources; 

2) Upgrade research and development (R&D) capability through intensified activities in 
high priority sectors; and 

3) Develop S&T inh-astructure, including institution building, manpower development, 

and development of an S6T culture (PMippine Department of Science and Technology, 

1991d, p. 1). 

To attract foreign technology and investment, the Philippines tried to remove obstacles 

stemming from the Marcos period (1 965- 1986). The government enacted legislation in 1987 
and 1991 to spur foreign investment. These laws included guarantees regarding repatriation of 

prokts, as we1 as tax abatement (Evans, 1993, p. 35). Despite continuing electric power 

losince there are so many categories with few scientists and engineers, the H ~ndexes for S/E in manufacturing were 
.25 and .17, respectively. The coefficients of variation were 1.38 and .96. 

#Ae real GDP per worker in the Philippines in 1w (&,184) lagged far behind imls reached in Singapore 
f /., 

($%,369), Japan ($22,624), and Taiwan ($18,409). The GDP per worker in Indonesia ($5,024.) closely 
approximated levels in the PhiLppines (Penn World Tables, 1997). 

1 2 ~ h e  attainment of status as a newly industrialized country was a goal set by president Fidel Rarnos, upon taking 
office in 1992 (Asian Institute of Technology, 1997, p. 2). 
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shortages l3 and low investment in infrastructure (even though this has been addressed, in terms 

of allocations of foreign aid), the country is gaining investment &om foreign technology firms. 

In the early 1990s, foreign investment facilitated production of semiconductors, computer hard 

drives, and related equipment (Wilson, 1996, p. 12; and Cornline Doily News Elictronics, 1997, 
p. 1) .14  Also, increased investment in the chemical industry is likely to raise productivity (Wood, 

1995, p. 32). More generally, the economy and investor conhdence were bolstered in the early 

1990s by banking reforms which reportedly have reduced the domestic impact of the 1997 
regional economic downturn (Richburg, 1998, p. A25). 

While the dove measures to encourage investment are important, the Philippines' 

moderate labor costs (relative to regional competitors), high education levels among SIE and the 

high literacy levels in the country's economic center of Metro ~ a d a  seem at least as likely to 

shortages, manifested by brownouts in Metro ~ a n i l a  and in 33 provinces on the Luzon power grid lasting 
rs per day in 1990, have hampered economic development. Large sums were spent on a nuclear reactor, built 

fault, which the Aquino government would not certdy for production (Library of Congress, 1997b, p. 1). 

1 4 ~  recent example is a $400 million semiconductor plant to be built in ~alamba, 30 miles south of ~ a n i l a ,  

1 0) starting in November 1997 for completion in the &st quarter of 1999 for the ~ u t c h  firm, philips Electronics N.V 
( f i e  New York Times, 1997, p. D22). 

I 



spur investment ( G r a r y  of Congress, 1997a, p. I). In turn, opportunities for scientists and 

engineers may improve as the economy becomes increasingly open to loreign trade, particularly if 

increased foreign trade spurs high technology industries and related research, as has happened 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 62.1 (Penn World Tables, 1992) between 1985 (the last full year of' president Marcos' rule) 
and 1992.15 

One byproduct ol  an increasingly open society is the emigration ol many current and 

future S/E. The philippines is vulnerable to "brain drain" due to  limited domestic employment 

prospects and low salaries lor those who do find work. At the same time, the use ol the English 

language makes such skills particularly transfenable to other countries. To counter this out£low, 

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 Iive 

scientists serving for the limited term of the program (1 year or less) as of early 1995 (PMippine 
Department of Science and Technology, 1991b, p. 1). 

The Philippines have not devoted substantial sums to RbD. The Philippines1 share of 

GDP used for RbD 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 technological 

and economic shortcomings. Some advocate the llleapfrog" strategy, whereby a country does not 

seek to replicate the traditional progression from an economy based on agriculture, to 

manufacturing, to services.16 Others, including leaders ol  the country's SVI' ministry, question 
this strategy, asserting that the Philippines lack the required physical and human capital. 

Further, countries such as Singapore and Taiwan, which have successfully adopted the leap£rog 

strategy, faced fewer competitors than exist at present (Philippine Department ol  Science and 

Technology, 1991g, p. I). Finally, the PMippines could be hampered if the Far East economy 

plunges into recession, following the region's dramatic fluctuations in currency and stock 
exchanges that began in the last half of 1992 (fie Washington Post, 1992, p. Al). 

15,, 
Opennessw probably has more meaning when considered as time series data for a single country, rather than in 

cross-national comparisons, as factors such as the size of the domestic market and exchange rate fluctuations, affect the 
role of foreign trade. Also, "opennessw combines exports and imports, which may mask restrictions to free trade. 

In the ~hilippines, the economy reportedly has become more open due to foreign exchange deregulation, foreign 
investment and banking liberalization, and tariff and market barrier reduction (U.S. Department OI State, 1994, p. 1). 

reduction began in 1981, although domestic producers of several key commodities, such as rice, sugar, fruits, and 
ty of luxury consumer goods continue to be protected by a 50 percent tariff, while import of goods produced "in 

ient quantity" are banned entirely (Asian Institute of Technology, 1997, p. 4). 

'?he four main steps in a "leapfrogn strategy are to create an educated workforce that can absorb new technology, 
import advanced technology by encouraging foreign investment, invest in information technology, and not to 
waste resources on untenable domestic industries (PhiLppine Department of Science and Technology, 1997c, p. 1). 



To compensate for limited R&D spending, the philippines has established science and 
technology parks. There are currently three such parks intended to improve interaction between 
technology firms (Philippine Department of Science and Technology, 1991i, p. 1). However, no 
information has been provided (even in a database focusing on SW developments in the 
Philippines)17 to indicate that product development has improved due to the clustering of firms.18 

Many Philippine officials assert that more funding is needed to educate S/E. Just 
11 percent of the $15.6 billion in international developmental aid received between 1986 and 
1994 was used for social development 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, o£ficials engaged in fostering tecbnological 
development argue for a more even distribution of developmental resources (Philippine 
Department of Science and Technology, 1992i, p. 1). ~edirecting 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 Sm 
university, such as in Hong Kong, to increase the number of S/E graduates (PMippine 
Department of Science and Technology, 1992f, p. 1). 

I7"$e World Wide Web address for the database is http://wMK.stii.d~st.~ov.~h . 

merous 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 RQD in GDP, land, 
growth in capital stock per worker between 1981 and 1990, and labor force growth between 1980 and 1990--~ielding 
an adjusted coeflicient of determination (adjusted R-stquared) of .a, with no apparent diagnostic problems. However, 
growth of capital stock seems to be the only explanatory variable that is statistically significant, and the model would be 
improved by substituting change in R&D's share of G D P  for the R&D share in GDP. 



Figure 10. Economic Growth Rates in 
Pacific Rim Countries: 1990-1 995 
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Service industry S/E are concentrated in legal services. 

Seventy-three percent of service industry scientists and engineers provide what are broadly 

defined as legal services (Table PHIL-5(9O); and Figure 12).19 " Smaller shares of SIE work in 

health, education and social services, and repair services. Sex selection/role modeling seems to 

materially af£ect the service sector employing a scientist or engineer. ~ a I e s  are concentrated far 

more in the broadly defined legal services than are females (as a percentage for each sex), while 

Iemales outnumber males in engineering and research (Table PHIL-S(90)). 

Services, by Industry: 1990* 

e H Indexes for scientists and engineers are .30 and .65, respectively. Their respective coegcienta of variation are 

and 2.34. The substantially larger coefficient for engineers reflects the concentration of 80 percent of engineers 
i al services. 

'?he SIE listed in legal services also include those engaged in engineering, architectural and technical services, as well 
as accounting, auditing, bookkeeping, land surveying, geological and prospectig services, and market research services. 

Despite the category title, "engineering and research" does not include S/E engaged in engineering. 



Most scientists and engineers are college educated but lack advanced degrees. 

Scientists and engineers in the Philippines are highly educated. Eighty-one percent of 

scientists and 83 percent of engineers graduated from college, nearly all with a bachelors' degree 

(Table PHIL-6(9O); and Figure 13). The share of S/E with a 4-year bachelors' degree 

(82 percent) is the highest among the countries in this series, followed by Singapore's 68 percent 

(Zaslow, 1 9 9 6 ~ ~  p. 25).'l Females are more likely to graduate from college than males, 81 to 

82 percent, respectively. Among less educated S/E, most have attended, but not graduated from 

college (Table PHIL-6(90)). Scientists and engineers' educational levels far exceed those of the 

overall philippine labor force, 12 percent of &ch graduated from college (philippine 

Department of Labor and Employment, 1992, p. 

Nevertheless, leading science and technology officials assert that there is insufLcient 

advanced human capital s/E to spur economic development. while data lor 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, 19911, p. 1). Among 

S/E, just six-tenths of 1 percent held either a masters or doctorate in 1990 (Table PHIL-6(90)). 
This near absence of P ~ . D . ' ~  is considered by PMippine S&T oIhcials to be an important 

difference between their own, and developed countries' stock of human capital (Philippine 

Department o£ Science and Technology, 19971, p. I).'~ However, for the countries in this series, 

data indicate that no such relationship exists between shares of S/E with graduate degrees (above 

the bachelors level) and levels of GDP per capita in 1990 (particularly since the philippines has 

the highest share of S/E with graduate 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 highly 

correlated to rates of economic development, at least lor the United States and Japan in recent 

years. For instance, the number o£ new S/E doctorates was nearly unchanged from the mid- 

1920s to the early 1990s in Japan (at well below U.S. per-capita levels). By contrast, the number 

of SIE doctorates in the U.S. rose more dramatically, 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 ofLcials recently have expanded 
graduate study in the belief that increased graduate study by S/E will increase their countries' role 

in developing advanced technology (National Science Board, 1996, pp. 2-20,21). 

comparisons should take note that the Philippine elementary and secondary school system only 
years o l  schooling, compared to 12 years in the United States and many other countries (Philippine 

rtment of Science and Technology, 19976, p. 1). 

22 
In 1990, there were 2,071 colleges and universities in the Philippines (Pldippine National Statistical Coordination 

Board, 1992, pp. 10-4, 5). 

2 3 ~ ~  discussion has been revealed regarding the perceived impact of masters' level SBE on economic development. 



Figure 13. Scientists and Engineers by I 
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The PLilippines' kgh level of S/E with a bachelors' degree has not generated a 

corresponding degree of economic growth, in part, because the country lacks the facilities to take 

advantage of higMy educated workers (Rosenzweig, 1996, p. 22; and Plulippine Department of 

Science and Technology, 1997jr p. I). Many kglily educated individuals cannot Iind work 

commensurate with their qualifications (Library of Congress, 1997a, p. 2). Many work abroad, 

oken in menial positions, but earn far more than those in similar jobs in the Philippines 

(wingrove, 1994, p. 4).24 This diminishes the contribution of well-educated Filipinos in 
general, and scientists and engineers in particular, to the domestic 

B ~ o r  instance, in FY 1988-1990, over 26,000 "professionals," many in the health lields, emigrated to the United 
States, in addition to individuals who changed their visa status while already in the United States. Also, 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 (Wigon, 

p. 13). The relatively lower wages than Malaysia is signikcant, as four Asian countries &at are said to  have low 

s in technological assembly work are Indonesia, Malaysia, the ~hilippines, and  haila and ( ~ e ~ i l v e r ,  1996, p. 2). 

F 
fimrther evidence against the connection between high er e d uca t ion ( a t 1 eas t among SIE in the countries in 

this series) and economic development is suggested by a model relating shares of SIE 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, 
growth of the labor force between 1980 and 1990, and growth in investment's share of GDP between 1981 and 1990 



Similar to graduate study, vocational education is less important in the PLlippines than - - - 

in other countries in t h s  series. Less than 3 percent of scientists and engineers in the - 
Philippines report post-secondary education (which would include vocational school and junior 

college) as their highest level of education (Table PHIL-6(90)). Many Filipinos reportedly 

disdain vocational training, associating it with manual labor. This may be due to  a belief that 

many students lack basic skills, as indicated by studies showing that many students have deficient 

reading, math and language ability. Yet by the late 1980~~ vocational training was slated for 
expansion (~ibrary of Congress, 1992a, p. 1).26 

produces an inverse relationship between shares of S/E with a bachelors or higher degree, and growth in GDP per 
capita. However, any suggestion of causality between educational levels in general and economic growth on a broader 

the countries in this series would require a model that incorporates a random mix of many more countries 

a broader range of economic levels and includes more rekned measures of education, both for scientists and 

/ e e s  and the overall labor forces. In addition, the suggestion that an inverse relationship exists between S/E levels 
human capital and GDP growth rates should be tempered by the fact that the signs of coefficients can be 

distorted by the scale of data, the interaction of various explanatory variables, and unusually large or small values, 
although these factors do not seem to be present in this data set. 

26~owever, no press accounts have been found to indicate that vocational education has expanded. 



Conclusions 

The Philippines' concentration of scientists and engineers in its economicaUy active 

population lies at the low end of the countries in this series. The Pldippines' scientists and 

engineers are concentrated among the younger age groups to a greater extent than is the 

Philippinesp economically active population.  ales predominate among scientists and engineers, 

accounting for 83 percent of S/E. In this respect, the Philippines' sex distnbution matches 

Sweden's. The Philippinesp scientist and engineer sex distnbution contrasts sharply with its 

economically active population, which is split evenly between males and females. Female 

scientists and engineers are concentrated more heavily in the younger age groups than are males, 

and are more likely to be engaged in the sciences than engineering. Nevertheless, initial analysis 

of data on SIE and indicators oi economic development indicate that growth in capital stock per 

worker affects economic development far more than any demographic characteristic of scientists 

and engineers. However, future analysis may suggest an indirect connection between growth of 

S/E and capital stock, with growth of S/E being induced by growth in capital stock. At present, 

the cumulative data on scientists and engineers do not include sulhcient time series data {or this 
analysis. 
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