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PREFACE
 

This volume has been the result of close cooperation and a friendly working relationship
between Indonesian and American specialists over a considerable period of time. 

Research for the background papers began when Fuad Hasan, Minister of Education and 
Culture, charged Pusat Informatika, Balitbang Depdit-bud, with the responsibility of preparing the 
Ministry's contribution to the Second 25 Year Development Plan. A National Team for the 25 Year 
Plan was established that started to collect suggestions for 25 Year Goals and maintained a two-way
communication with the research in process. 

Boediono set out the initial conceptual framework for this volume in March, 1990, and Walter 
McMahon and Boediono completed Chapters II,III, VIII, and much of the data collection for Chapter
IX by the end of the Summer of 1990, the latter two with the help of Nina Triaswati. Don Adams 
proposed a conference to review the results of these efforts. He also participated with Boediono and 
Walter McMahon throughout 1991 in planning additional research, assuming major responsibilities for 
Chapters IV and VI related to cultural and social change and related to the internal operation of the 
schools. James Cobbe contributed the chapter on demographics, which underlies the enrollment and 
access goals, and Rony Bisry, Moegiadi and McMahon during September of 1991 prepared the chapter 
on Technology and Education which has implications for the growth and curriculum content of 
secondary and higher education during September of 199 1. 

Walter McMahon drafted Chapter I containing the quantitative goals and Executive Summary of 
the background papers in cooperation with Boediono and Don Adams and revised and updated all parts
prepared earlier in 1992. All three authors of Chapter I are indebted to Nelson Xu for assistance in 
preparing the computations. Reta Hendrati Dewi assisted by cross-checking the data in Chapters VIII 
and IX, and with preparations for publication. 

The 25 Year Education Goals collected by the National Task Force, estimates of their feasibility,
and the Executive Summary of the background papers all have undergone a very extensive process of
nationwide consultation and review. The net was first thrown very widely with two national 
conferences with wide academic and community participation organized by Boediono in 1990 and 
early 1991 that generated many suggestions. Results of these conferences were processed by the 
National Team,who generated the first draft of the broad qualitative goals. These in turn were fed into 
the research in process. Long term planning goals were further discussed and refined at RAKERNAS 
in June 1991 with additional suggestions that led to refinements in the Team's draft of qualitative goals
and to the second draft of Chapter I. Walter McMahon and Boediono presented this second draft of 
Chapter I at a conference of worldwide specialists in educational efficiency and economic 
development sponsored by lEES in Washington DC in November 1991 and received professional
feed- back. The third draft of Chapter I then "ias reviewed in detail with the National Team at an all 
day meeting in December 1991. It was discussed with officials in BAPPENAS (H.A.R. Tilaar and 
Soekirman), in higher education (Pak Utomo, Yuhara Sukra and others), and in other branches, all of
which resulted in a number of refinements. The fourth draft of Chapter I in this form, all of the 
background papers, and the summary draft generated by the National Team then were all presented 
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and discussed at a major nationa! conference opened by the Minister of Education and Culture on 
January 20-22, 1992. Special thanks is due to Harsja W. Bachtiar, Abas Gozali, Bambang Suwardi 
Joko, Dedi Syahrijal, Dwina Lcnita, Hermansyah, Hopman Nababan, Djuhendar, Mursipah, Nemin 
Zahro, Prayitno, Reta Hendrati Dewi, Retno Wibowo, Robert Sinaulan, Saleh Bachtiar, and Sutopo
Derpoyudo on the Balitbang staff for the excellent arrangements for this conference to which many
from higher education, primary and secondary education, non-formal education, BPPT, BAPPENAS,
and Provincial Offices and many others were invited. Special credit is due to Pak Moegiadi whose 
skillful work behind the scenes and in chairing a number of the key sessions resulted in the generation
of many useful suggestions that have now been incorporated in the fifth draft of Chapter I, and to the 
ot!ier background papers in this volume. Hidayat Syarif and Soekirman then reviewed and made 
'Additional suggestions now incoporated in the sixth draft of Chapter I, as did the Secretary General 
Bambang Suhendro and other participants at several meetings he chaired in February and March of 
1992. 

Finally, we must express our special appreciation to the National Task Force consisting of Abas 
Gozali, Abdul Manan, Ace Suryadi, Ade Cahyana, Agus Dharma, Asmawi Zainul, Ibrahim Musa, Reta 
Hendrati Dewi, and Sardjono Jatiman for their liason with the D. G.'s, the flow of written information 
coming from them, their specific oral comments at several points, and the positive cooperative spirit 
throughout in which all entered into this joint enterprise. 

The editors of this volume also are indebted to several people who assisted in major ways with 
its preparadon. Simon Ju, the EPP Chief of Party, initiated and has been very supportive of the plan for 
publication. Reta Hendrati Dewi and Jerry Messec at Florida State University have contributed their 
expertise and assistance in making all of the final editing and publication arrangements. We wish to 
thank Sumarto and Ida Kintamani for their helpful assistance with the enrollment projections and 
enrollment graphs. Special thanks are also due for the typing of manuscripts to Marini Sri Rejeki and 
Tri Maulidiningsih of the EPP project staff, Jakarta, Carol Holliday of the Word Processing Center, 
Urbana, and Yvonne Jones at the University of Pittsburgh. 

Finally, we are especially grateful to our wives, Sukartini, Carolyn, and Janet for their support 
before, during, and after the extended absences from home which were necessary to complete the 
background research for the discussion papers and Chapter I that were needed to bring this process to 
fruition. 

Boediono 
Walter W. McMahon 
Don Adams 

Jakarta, 1992
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I
 

25 Year Education Goals for Economic and Social
 
Development in Indonesia
 

Executive Summary
 

Iloediono, Walter W. McMahon and Don Adams 

Improvement in the quality of life and ability of the Indonesian people is a major national goal in 
Indonesia as it seeks to join the Pacific Rim countries in fast per capita economic growth and 
continuing reductions in poverty. 

These 25 Year Education Goals have emerged through an ext..sive, nation-wide, prolonged and 
intensive consultative process, described in the preface, which has been interdependent with the 
underlying research. The broader Goals have been drafted by the National Task Force, drawing on 
these consultations. The research, whose implications are drawn together in this Executive Summary in 
Chapter 1, reflects the goals defined by the Team. It focuses also on the nation's desire for 
development, the quantitative implications of the major education goals, and the feasibility of these 
goals in relation to the current state of the education system and the economy. 

The starting points for the quantitative expressions of all enrollment, quality, equity, and 
efficiency goals throughout this document are the actual enrollment levels and actual state of affairs as 
of now, not the Repelita V targets. Table 3 in the Appendix to this Chapter, for exanple, starts with 
actual enrollments at the beginning of 1992, and then proceeds with the estimates of other 25 Year 
Goals and of their economic feasibility (Tables 1.2, 1.3, and 1.4). All are in constant 1991 prices. The 
prices can be converted to the current prices in any future year when the inflation rate becomes known 
by simple multiplication (e.g., by 1.09 if it is 9%). In a similar fashion, the goals stated do not depend 
upon the accomplishment of Repelita V Targets but instead are projections from actual levels that 
could be refined if new information should become available. 

The Education Goals for access, equity, and quality are consistent with the framework of the 
Indonesian Constitution and the National Education Law, and seek to advance the Law's objectives. 
The 1945 Constitution (articles 5 and 31) and the National Education System Law of November 2, 
1989, set up the structure of the education system and charge it with developing the ability and 
improving the quality of life of the Indonesian People (article 3). This law also charges the education 
system with elevating the intellectual life, encouraging religious values, high morality and social 
responsibility (article 4), and with providing for the equal right of every citizen to obtain an education 
(article 5). Given "improving the quality of the Indonesian people" through education as the major 
national goal for the next 25 Years, the more specific Education Goals in this chapter define realistic 
quantitative achievement levels within this constitutional and legal fr:unework as a means of advancing 
the Constitution's and the Education Law's objectives. 

There have been remarkable achievements in the Indonesian education system during the first 25 
Year Plan, far surpassing these in sub-Saharan Africa and South Central Asia, for example, where raw 
unimproved labor and rapid population growth are predominant. These achievements include: 



* 	 Universal primary education, with access rising from 50% in 1968 to a 91% net enrollment 
rate today. 

* A four-fold increase in secondary education, rising from 10% net enrollment in 1968 to 41% 
today. This only falls slightly short of the targets set in Repelita IV and V.

" Dramatic expansion of higher education, from very few institutions in 1968 to about 800 
today. 

* 	 Slower population growth, largely because of more women educated beyond 9th grade,
contributing both to lower fertility rates and a higher per capita standard of living.

" Some reduction in inequality, with Gini coefficients falling from .33 to .32 in the 1980s. 

But looking to the future, some needs are obvious: 

* The quality of education is inadequate, which is a disadvantage in competition with Malaysia 
and Thailand, 

* Equity for all has not been attained, with high dropout rates for many in the rural areas and 
only 62% nationwide in 1989/90 finishing grade 6, and entering grade 7,

* Access is still quite limited to junior and senior secondary schools, with many schools having 
very short days and many children without textbooks, 

* 	 Efficiency is a problem in many areas, with low absorbative capacity, high repetition rates,
insufficient access to modern laboratories in the colleges, teacher pay not reaching the 
poorest schools, and textbooks not delivered in remote areas. 

These limitations contribute to the inadequate education and training of the labor force and of
Indonesian people, which has become the weak point of the nation's capacity to develop. The evidence
for this is developed below. Better quality education at all levels and universal junior and senior 
secondary education are badly needed, for 	example, to increase economic productivity and the
capacities to learn on the job as well as to use new knowledge which results in more effective
producers, consumers, and citizens. Indirectly, education, by laying the foundation for lifelong
leaming, will encourage individuals and groups to create and explore new cultural, social, and
 
technical frontiers and to seek fresh solutions to Indonesia's problems.


This long term education plan seeks to analyze the ways Indonesian education can most
efficiently, equitably, and realistically contribute to national development. Beyond the nationwide
input discussed above, it is based on 	 the analysis of Indonesian data on labor market earnings,
unemployment rates, and educational costs that reveal the relative contribution of different levels and 
types of education to economic growth and to continued reductions in inequality. This education plan
also reflects the results of conclusions reached in many discussions and national conferences in
1990-92, as mentioned above, and of the experience of the Pacific Rim countries with respect to how
they financed their improvement of education before they started their fast growth. It also reflects the
body of international and Indonesian research on the sources of educational quality and effective 
schools. 

Progress toward attainment of the education and social goals will require a major national effort.
This includes working toward these goals, as well as a sustained effort in overcoming the obstacles. 
But the attainment of specific education goals to "Improve the ability and quality of life of the
Indonesian People" will be well worth the effort. Progress toward this goal can be expected to 
contribute significantly not only to rising standards of living and equity, but also to better health
through improved knowledge and development of the complete Indonesian person. In combination, 
these offer Indonesians a bright future. 
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Finally, the 25 Year Education Plan, whose quantitative goals are summarized in Table 1.2 
below, suggest specific 25 year education goals consistent with an efficient overall investment strategy 
that is also realistic in terms of the means of financing to achieve the nation's goals (See Tables 1.3 and 
1.4 below). 

The goals go beyond those in the first 25 Year Plan in that they stress improvements in the 
quality of education at all levels, greater equality of educational opportunity at all levels, and 
increasedinternal and external efficiency in the education system. Two realistic goals for example, 
are the attainment of universal senior secondary education by 2013, as well as greater access to 
much better quality higher education. These are shown to be similar to the experience of the Pacific 
Rim countries prior to their take off into very fast per capita growth. 

I. EDUCATION, ECONOMIC, AND SOCIAL DEVELOPMENT 

Indonesia's future looks quite promising. Universal education through grade 6 has been achieved 
and there have been other remarkable achievements in education in the first 25 years. But low per 
capita income (of $500/year) and high inequality in incomes (Gini Coef. = .32) show what remains to 
be done. To provide for growth, Indonesia is now investing a high 30.17% of its GNP in physical 
capital, a percentage similar to that since 1969 in Japan and Korea, and the highest among the ASEAN 
countries (except for Singapore). But Indonesia's investment in education is very low, at 2.95% of 
GNP for the Central Government's Investment, including Home Affairs (or a total by all levels of 
3.98% of GNP, see Chapter IX). This is low in relation to the nations on the Pacific Rim, and the 
lowest in ASEAN where the average percentage invested by the Central Government alone is 4.2% of 
GNP. In these other nations some of the expenditure designated by the IMF as "local" comes from the 
Central Government just as in Indonesia. 

Inadequate quality of the Indonesian labor force is one result, involving limited capacities to 
learn on the job and to use the new technologies on a widespread basis. It is now the primary obstacle 
to faster economic growth. There is evidence of this in that this high rate of investment in physical 
capital and low rate of investment in human capital is resulting in slowing growth over the last 25 
years (see Chapter VIII), and diminishing returns to investment in physical capital with its lower 
average real rates of return, given the lack of sufficient education and skills. 

Education and the Economy: The Evidence 

There is also other evidence of this in the Indonesian data. The real rates of return to investment 
in basic education in rural areas are estimated to be 27%, in urban primary are 11-13% and in urban 
secondary education are 11-16% throughout the 1986-90 period, whereas the real rates of return to 
investment in physical capital now average only 9.4% . This reflects the fact that private markets are 
failing to produce sufficient amountsor quality ofbasic education andtraining,especially in the rural 
areas. This is largely because parents cannot easily borrow enough from banks to finance education, 
even though the real rates of return corrected for inflation are higher than the alternative uses for these 
funds. To fill this gap, cost benefit calculations can use the market signals on wage rates and 
educational production costs (just as well as any private firm can) to find improvements conducive to 
growth in the overall system, and to indicate the most efficient investment strategy. 

Overall, Indonesia needs to cut back public investment and privatize in those areas where 
markets work well, such as in the parastatal industries where productivity is currently very low (see
Abas Gozali's thesis). But there is need to increase the rate ofpublic (and private) investment where 
markets work poorly, and this is especially in investment in people as a very strategic area where real 
rates of return are high. 
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As 	 the educational system improves and expands, there is discussion in Indonesia of
unemployment among secondary school graduates. But this matter is of limited concern when four 
important facts are considered. 

" First, it is shown (see McMahon and Boediono, 1992, and Chapter II) that the "educated 
unemployment" in Indonesia is temporary and a matter of excessive job search time as
students leave secondary schools and colleges. The job markets at the primary and junior
secondary school levels are tight. The high 35-40% unemployment right after graduation for
secondary school and college graduates fall sharply to 3% and below after age 26.
Furthermore, underemployment is much higher among those with less education than it is for
high school and college graduates, especially in the rural areas. 

* 	 Second, the chapter on Technology and Education develops recent international evidence
that shows that as technology is transferred to Indonesia and reasonably high rates of
investment in physical capital continue, it is the demand for workers with better and more 
education that can be expected to grow the most rapidly (see Chapter V).

" 	 Third,some unemployment at the secondary school leaving age restrains wage growth at this
level, which stimulates exports. Malaysia and Indonesia are in the best position to benefit as 
the jobs requiring skilled labor shift south. Malaysia has been invesiing over 20% of its
Central Government budget in education since 1972 (compared to Indonesia's 10%), and 
many jobs are now moving south to Malaysia and Thailand from Japan and Korea. 

" Fourth,all of the fast growing Pacific Rim countries followed a strategy of expanding both 
junior and senior secondary education at a rapid pace at earlier stages in their development, 
as is developed further in the Boediono-Adams chapter (Chapter IV), and in the data
appendix (Ch)apter IX, Table III). But now, later, the senior secondary level job markets are 
currently very tight in Japan, Korea, Taiwan, and Hong Kong. 

Equity with a more equitable distribution of income is also a major national goal in Indonesia,
both as a part of Pancasila, the national philosophy, and in the drafts of GBHN, 1993, #3. Within
education currently, about one-third of all primary and junior secondary school students however have no textbooks, mostly in the poor areas, and the lowest 25% of the primary schools nationwide have
from 45 to 100 pupils per teacher. (See Theisen, Hughes, and Spector (1990), Nielsen and Somerset
(1991), and Linda Dove (1991) referenced in Chapter II.) Improvement in quality in the low income
(type A) and fast growing (type B) areas will 	greatly reduce the dropout and repetition rates. Tbis
improvement in equity is essential to raising the overall average quality of education in the nation.
spite of inequality between rural and urban schools, there is evidence to the effect that inequality in the

In 

income distribution has fallen in Indonesia during the 1980s (Gini coef. from .33 to .32). A key reason
cited by the World Bank (1990) and discussed in Chapter II below is Indonesia's attainment of
universal primary education with important impacts on productivity in the rural areas, and on the
capacity of children from low income families to enter the labor force. 

Education and Social and Cultural Development 
Education is an integral part of the rapid social and cultural changes taking place in Indonesia.

The extent of education's positive contribution to this process depends on the early recognition of the
nature and scope of such changes and on the effectiveness of the educational system. Given its own
history, the trends of other newly industrialized countries, and the globalization of tecnnology, ideas,
and institutions, Indonesia over the next 25 years will experience some or all of the following changes:
linguistic, ethnic and cultural differences; new roles and relationships within the family; wider
intergenerational differences in attitudes and preferences; increased social and physical mobility; new 
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patterns of organizational and individual behavior resulting from new technology; and the exploration 
of youth of many nontraditional values (see Chapter IV). 

Some conditions and changes potentially could have either a po. *liveor a negative impact on 
individual lives and on society. An effective formal and nonformal educ; tional system, for example, 
can promote intergroup parity, develop shared appreciations, bring home und school together, increase 
community participation in addressing common concerns, and teach individuals to become employable 
and to anticipate and cope with an uncertain future. 

A major objective of -the 25 Year Plan is that Indonesian education during the plan's 
implementation increasingly should acquire the characteristics of effective educational systems as 
identified by international and Indonesian research. Specific action plans should be developed 
focusing on effective instruction, effective teacher and staff dcvelopment, effective management, 
reducing low absorbative capacity, and developing effective equipment and facilities (see Chapter VI). 

Education and Demographic Change 

The results of the 1990 Census in Indonesia show both that fertility has been declining faster than 
earlier predicted, and that mortality has been declining somewhat slower (see Chapter VII). The latter 
probably reflects the widespread poverty that is still, unfortunately, a characteristic of the Indonesian 
economy. Both represent a challenge and also an opportunity for education, and for economic 
development in Indonesia. 

The challenge has two major parts, both for education and economic development strategy. The 
first, a largely quantitative challenge, concerns meeting the rising demand, especially for secondary 
and higher education. Total numbers of school-age children are already at their peak at primary school 
ages, and close to it for junior secondary school ages (at which total numbers in the year 2000 will be 
lower than in 1995) (see Table 3 ir Appendix to Chapter I). Peak numbers at senior secondary and 
tertiary ages will occur early in the 21st century. However, experience (particularly in other Asian 
countries) suggests strongly that (-Aie consequence of declining average family size is often an 
explosive growth in demand for higher levels of education, as families substitute quality for quantity 
by investing more in each of fewer ciiildren. Relatively low average incomes, and achievement of near 
universality at lower levels of schocling, tend to exacerbate this tendency as families have higher 
earnings and seek the competitive edge for their children that above-average education confers. Thus 
it is likely that demand for places at senior secondary and tertiary institutions, those with by far the 
highest unit costs, will increase very rapidly over the next 25 years. The challenge will be to meet this 
demand at reasonable cost levels, and wih financing mechanisms that will be perceived as equitable. 

The second challenge is more of a qualitative one, although with quantitative roots. Already in 
1991, among those aged 20 to 24 in the labor force, the median education was just beyond primary 
school and 48% of men and 39% of women of that age had completed junior secondary school or 
higher levels of education. The educational qualifications of new entrants to the labor force are 
escalating, at the same time as the labor force participation rates of women are also increasing. 

However, only about 27% of the Indonesian labor force holds wage-paying jobs; apart from less 
than 1% who are employers, the other 72% plus are self-employed or unpaid family workers (see 
Chapter VII). Currently, approximately four new entrants enter the labor force for each worker who 
exits, and the age distribution of wage employees is younger than that of the labor force in general. It 
follows that unless the structure of the labor force (in terms of status) changes very much more quickly 
than it has in the past, increasing proportions of the more educated (those with junior secondary 
schooling or more) will have to earn their living in self-employment in service industries and unpaid 
family labor, whereas they have been used to the expectation of securing wage jobs. That this is 
already happening is indicated by the educational characteristics of the unemployed defined narrowly, 
and not including the under employed. The challenge to education is to prepare young people for 
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productive activity in the economy whatever their status, rather than only as instruction-following
wage or salary employees, which latter is the traditional tendency of the school system in Indonesia.At higher levels, it is particularly noteworthy that as recently as 1987/88, three-quarters of alleconomically-active tertiary graduates in Indonesia were civil servants. With the rapid growth oftertiary enrollments, and the constraints on the growth of the public sector, the orientation of highereducation must clearly change from the public to the private sector, as college graduates enter
business, industry, engineering, and agri-business (see Chapter Ill).

But these challenges are matched by magnificent opportunities. Because of the demographictransition that is occurring, the conventionally-defined dependency ratio [(population aged under15 years and over 64 years)/(population aged 15 to 64)] in Indonesia is falling, will continue to fallmonotonically until probably about the year 2020, and is unlikely to reach the 1985 level again untilthe latter half of the 21st century. With female labor force participation rates rising as well, thisimplies that an increasing fraction of the population will be economically active throughout the 25 year
plan period.

So if labor productivity can be maintained, there is the opportunity for growth in output per 
person from this source alone. 

As technological change and education improve labor productivity, growth of output per personwill be even faster (see Chapter II). But the average educational attainments of the labor force, asalready suggested above, will be increasing very rapidly in the near future. Those exiting the laborforce have median education of less than primary school for men, and none at all for women. If thereal rates of return to education, both in wage employment and in other labor force roles can bemaintained into the future, as they are likely to if the quality of education improves and technology
transfers to Indonesia, then the prospects for rapid growth of output per person in Indonesia should be 
very good.

Finally, the prospect that total numbers of primary age children will be falling throughout theplanning period provides an opportunity to improve the quality of the entire education system byimproving the quality of the primary school sector on which it is based. Although initial enrollment isnot quite universal, if repetition can be reduced, total numbers in primary school will not increase evenif full primary schooling becomes universal in the next few years (see Table 3 in the Appendix toChapter I). This implies that, with rising income per head, it should be possible to increase resources per pupil-year while also improving the equality of educational opportunity. This will reducerepetition and dropout and improve the students flowing into the secondary schools. This is anopportunity to put the entire education system into a virtuous circle in which the schools produce moregraduates for each pupil-year of instruction delivered (increasing their efficiency) and simultaneously
impart more useful skills and knowledge each year to each pupil (improving school quality). This is a 
wonderful opportunity. 

II. 25 YEAR EDUCATION GOALS 
Twenty-five Year Education Goals for improvements in access, equity, quality, and efficiencyalso reflect an efficient investment strategy based on the cost/effectiveness criteria discussed inChapter II. The access goals are illustrated in Figure 1.1. The emphasis on equity for all contained inthe National Education Law, the National philosophy (Pancasila, GBHN, 1993) and Minister Hasan's

speech of January 20, 1992, quality, and efficiency goals are also reflected below in both Table 1.1,and 
Table 1.2. 

The attainment of each goal is phased in up to the time shown by the black bar following eachline in Table 1.1, after which its attainment is sustained at this level up through 2018. The cost of theattainment of each goal is shown in the rows of Table 1.2 (the basis for which are explained in the
Appendix). The means of financing their attainment are discussed later. 
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Table 1.1 *
 
25 Year Policy Intervention Goals for Economic and Social Development Phased in During the
 

Period Shown by the Bar, and Then Sustained at that Level
 

Period for Attainment By:
PRIMARY (1-6) 

Access: 100% net enrollment by '98 
1994 
-

1998 2003 2008 2013 2018 

- Equity: Textbook use free for all 
"Equity: Aid to underserved schools 
"Quality: Better teacher incentives, 

better science, math, etc., teaching 
• Efficiency: Unified management 

and financial incentives 

JUNIOR SECONDARY (7-9) 
"Access: 100% net enrollment by 2008 
"Equity: Textbook use for all 

by 1998, Free in poor school 
"Equity: Equalization of 

pupil/teacher ratios (Grades 1-9) W 
"Quality: Teacher pay incentives 

and training 

SENIOR SECONDARY (10-12) 
*Access: Universal secondary 

education (80% by 2013, mardatory 
through grade 10) 

*Textbooks for all by 2008 
*Aid to underserved schools (7-12) 
*Quality: Better science, math, and 
language teaching 

*Vocational quality: Participation 
of industry 

HIGHER EDUCATION (13-16) 
*25% net enrollment by 2018 
* Equity: Tuition waivers based 

on need 
*Efficiency: Resources recovery for 

expansion, and efficiency 
*Efficiency: Less time for a BA, 

financing improvements 
"Quality: Better faculty pay and 

performance 
"Quality: User-driven university 

research, grants, peer review 

*Thc bars in Table 1.1 indicate the estimated length of time necessary for fu!! achieveme itof targets. 
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Table 1.2
 
25 Year Development Education Goals: Low Population Growth Scenario
 

Esimates of Financing Needs, in Billions of Rupiah at 1991 Prices
 

Enrollment, and Annual Investment Requiredc 
In 1998 2003 2008 2013 2018 

PRIMARY EDUCATION 
* Access: 100% Net Enrollment Rate by 1998 (Now 91% 

Incl. Islamic but Not Paket-A)c 29,446,400 30,384,100 29,953,000 28,998,800 28,527,600 
Total investment, at constant (Rp. 91,405) 
cost/student (Bil.Rp.)c 2,692 2,777 2,737 2,651 2,608 

* Equity: Textbooks for all by 1998 (Bil.Rp.) 74 75 75 75 74 
Equalize Pupils Per Teacher by 1998 (Bil. Rp.) 0 0 0 0 0 
Aid to Underserved Schools, and 
New School - Aid Formula 450 700 800 800 950 

" Quality: Teacher Training and Pay Incentives (Bil. Rp.) 1,200 1,950 3,000 3,960 4,950 
Incl. Improved Administration 
SUBTOTAL (Bil. Rp.) 4,416 5,502 6,613 7,486 8,582 

JUNIOR SECONDARY EDUCATION 
* Access: 100% Transition Rate By 2003, and 

100% Net Enrollment Ra,,. Ly 2008c 9,267,695 11,239,873 12,894,593 12,492,774 11,844,097 
Total investment at constant (Rp. 124,311) 
cost/student (Bil. Rp.) '.!- 1,500 1,603 1,553 1,472more Bldgs. in 93-8. 	 1,397 

* Equity: Textbooks for all by 199F 39 47 54 52 49 
Aid to Undersered SchoL _s;equity in aid formula 500 700 800 1,000 1,000 

" Quality: Teacher Pay Incentives (Bil. Rp.) 1,300 1,950 2,600 3,300 4,350 
New National Curriculum (Bil.Rp.), Improved 
Science, Math, Language Instruction 50 150 250 350 450 
SUBTOTAL (Bil. Rp.) 3,339 4,244 5,317 6,255 7,321 

SENIOR SECONDARY EDUCATION 
" Access: 	 80% Net Enrollment Rate 

by 2013, 1991:21.4%c 5,887,022 7,099,394 8,731,150 10,228,674 9,759,816 
Total investment at constant (Rp. 204,748) 
cost/student (Bil. Rp.)' 1,025 1,454 1,788 2,094 1,998 

" Equity: 	 Free Use of Textbooks (Bii. 'p.) 40 50 60 70 89 
Aid to Underserved Schools; and 
Equity in the Aid Formula 200 600 1,1 G3 1,310 1,520 

* Quality: 	 Improved Science, Math, Language Teaching 161 211 276 276 273 
Teacher Pay Incentives (Bil. Rp.) 725 1,600 2,300 3,100 4,000 
Vocational/Private Industry Partnerships 20 40 60 100 100 
SUBTOTAL (Bil. Rp.) 2,171 3,919 5,584 6,950 7,971 

HIGHER EDUCATION 
* Access: 25% Net Enrollment Rate 

by 2018, 1991:5.77%c 3,567,229 4,395,532 5,123,992 5,939,142 6,686,843 
Total investment at constant (Rp. 461,591) 
cost/student (Bil. Rp.):c 1,647 2,029 2,365 2,741 3,087 

* Equity: Costs (Bil. Rp.), Tuition Waivers Based on 
Need Analysis' (10% of Students) 226 338 473 640 854 
Strengthened Provincial Universities (Bil. Rp.) 300 450 950 1,500 2,000 

" Quality: Better Faculty Salary Incentives (Bil. Rp.) 900 1,750 2,250 2,750 3,032 
User-Driven Research Grants (Bil. Rp.) 100 200 500 800 1,582 
Improved Science Instruction 
SUBTOTAL (Bil. Rp.) 3,173 4,767 6,528 8,431 10,565 
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Table 1.2 (continued) 

Enrollment, and Annual Investment Required e 

In 1998 2003 2008 2013 2018NONFORMAL EDUCATION 
* Education for illiterates (Bil. Rp.), plus job training 200 300 400 500 500 

TOTAL DIRECT INVESTMENT REQUIRED
9 (Bil. Rp.): 13,299 18,732 24,442 29,622 34,939 

TOTAL AMOUNT AVAILABLE 
* (Bil. Rp in constant 1991 Prices)b 

12,700 20,000 29,400 41,900 54,100
If GNP Grows at 5%/Yr. See Table 1.4. 

Notes 
a. Tuition waivers and need-based grants are more than offset by increased tuition revenue. 
b. Assumes GNP grows at 5%/year in real terms. 
c. Enrollment at each level here is the gross enrollment including under and over age enrollment, enrollment in the Madrasahschools and enrollment in the private schools and private universities. Taken from Table 3 in the appendix to the executive 
summary (Chapter I).
d. This is the 1991 net enrollment rate of persons age 19-24. The gross enrollment rate is 10.3% but this includes 974,342 
over age students in 1991. 
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New Education Goals of Quality, Equity, and Efficiency 

The Education Goals for the Second 25 Year Development Plan shown in specific terms in Table 
1.2 are new in relation to the first 25 Year Development goals in that they emphasize improved: 

* 	 Quality 
* 	 Equity, and 
• 	 Efficiency. 

They build upon the first 25 years by also providing for continuing expansion of 

* 	 Access at all levels. 

This access needs to be to education of good quality, that is equitable, and efficient. These concepts, 
which apply at all education levels in Tables 1.1 and 1.2 include the following : 

" 	 Quality improvements include improved teacher training; improved teaching in math, all of 
the sciences, and language; good quality textbooks and teaching materials that are available 
to all at primary and secondary levels; teacher pay incentives and career paths; improved 
classrooms; new curricula; and higher achievement outcomes at all education levels. 
Improvements in inputs to improve educational effectiveness and quality are provided for in 
the budget scenario in Table 1.2, and are discussed further below. 

* 	 Equity for all, means greater educational opportunity for children from lw income families 
and rural areas, but without sacrificing quality in the better schools. This is feasible and will 
implement the National Education Law (Articles 5-7) through aid to underserved schools, 
textbooks use available to all children from lower income families at no cost, and financing 
methods discussed below and provided for in the budget scenario in Table 1.2 at all education 
levels. 

* 	 Efficiency means improvements in internal efficiency within the schools, using efficient 
rates of expansion of investment that considers benefit/cost criteria, and greater external 
efficiency in the way students relate to job markets and to the needs for Indonesian social 
development. Internal efficiency would be improved by lower degree completion times, 
school financing incentives that promote high attendance and longer days and more student 
time-on-task; unification of primary school management now divided between MHA and 
MOEC, more efficient direct payment of teachers by check, payment for private textbook 
delivery by check; some educational management decision decentralization; and other 
efficiencies. 

These goals of major improvements in quality, equity, and efficiency overlap somewhat in 
meaning, and mutually exclusive definitions of each are not possible. All of them however, relate to 
access.
 

Access, as the term is used here, refers to enrollments at each educational level. As shown in 
Figure 1.1, in 1991 the current net enrollment rate ( the percent of children and youth from the relevant 
age cohort who are enrolled in school ) for primary education is 91 percent; for junior secondary 
schools, 41 percent; and senior secondary schools, 22 percent; and for higher education, 6 percent. 
(The gross enrollment rate in higher education is much larger because of the over-age enrollments 

11
 



shown in Table 3 of the appendix to this chapter). Efficiency criteria in the form of rates of return at 
the junior secondary, senior secondary and higher education levels are likely to remain relatively high
given the educated labor needs of the new technologies and the expansion of demand at these levels 
(See Chapter V). These rates of return warrant expansion of access even if quality levels remain the 
same. 

Access targets for the 25 Year Plan are suggested in Figure 1.1and Table 1.1,and are spelled out 
in quantitative terms in the first line for primary, secondary, and higher education respectively in Table 
1.2, including the investment requirements to achieve these goals. 

* 	 These goals at the primary level include reaching a net enrollment rate of 100% by
1998, and reducing the 38% who currently do not begin 7th grade, which is higher in the 
rural areas. 

* 	 At the junior secondary level, access goals include reaching a 100% net transition rate by
2003, which involves increasing the current net enrollment rate of 41% to 100% by 2008, as 
shown in Table 4 of the appendix to this chapter. At the senior secondary level the access 
goals are for an 80% net enrollment rate by 2003, where it would flatten out as shown in 
Figure 1.1. 

* 	 Finally in higher education, the net enrollment rate would rise to 25% in 2018 from the 
current 5.77% (which does not include the very large over age enrollments). This means 
about a 7% gross enrollment rate currently compared to 30% in Japan (held constant at that 
level since 1978), 37% in South Korea, 7% in Malaysia, about 15% or more in Taiwan and 
Hongkong, and 16% in Thailand. Perhaps Malaysia and Thailand will be near a 25% net 
enrollment rate by 2018 (See the data in Chapter IX). 

Efficiency, equity, and quality at each level of access are concepts that are meaningful. But they
do overlap at some points, so further clarification is needed. 

Efficiency is a ratio of effectiveness (or quality) in relation to cost. Effectivencss, benefits, and 
quality in contrast are absolute measures. But Effectiveness/Cost and Benefit/Cost measures are ratios 
that measure efficiency. Rates of return are one type of a benefit/cost ratio that takes retums to 
education over time into account, and hence they are one important measiie of efficiency. Anything
that increases effectiveness, such as better school achievement, or bciter quality, without increasing 
cost also increases efficiency. Management and implementation in ways that stress efficiency are 
discussed in a separate section below. 

Equity refers to the distribution of education and is concerned with equality of educational 
opportunity. Children from poor and rural areas currently tend to be under represented in school 
populations at every level. This condition is of considerable concern because the distribution of many
of the goods and services of society depends on earnings later which reflect the distribution of 
education. Consequently, equity considerations have been in the forefront of many national policies in 
Indonesia as mentioned above and they are one part of the educational financing policies of all of the 
industrial nations and of the fastest growing Pacific Rim nations (see Chapter II). Improved quality
(textbooks, teachers, etc) in the poorest schools also improve equity if it reduces the inequality in the 
distribution of these school inputs, and hence in the distribution of school outcomes. 

Improvements in equity can result from special Central Government aid to the poorest schcols as 
additional resources become available without reducing the quality in the better-served schools. The 
specific actions provided for in Table 1.2 in primary education include: provision of free use of 
textbooks for all students, especially in the poorest districts, equalization of the number of pupils per
teacher by sending new teachers to schools that have high pupil teacher ratios, and other aids to 
underserved schools (the poorest 10 percent of the schools). The Government has already made the 
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decision to double the salary of primary and junior secondary teachers in the poorest schools and 
remote regions, a needed change that will also aid access. Recommendations for the junior and senior 
secondary schools in this long-range plan include provision of free use of school textbooks, aid to 
underserved schools, and eventually an improved objective resource allocation (school aid) formula 
that provides both for efficiency, quality, and equity. At the Higher Education level proposed 
improvements involving equity during the next 25 years focus on tuition waivers based on objective 
need analysis standards for students from low income families who are qualified for admission to 
college, strengthening of provincial universities, and revised admission and accreditation standards. 
Targets for equity are found in Table 1. 1 and the costs associated with their achievement are found in 
Table 1.2. 

Quality improvements which are emphasized in this 25 Year Plan is a concept for which several 
definitions may be found. It refers here primarily to student achievement, employability and 
productivity of graduates, as well as contributions to the graduates' quality of life. The many school 
input and process variables contributing to student achievement mentioned above are analyzed further 
in Chapter VI. Some investments such as good textbooks for all students make more cost effective 
contributions to learning than do others. Concern for improved educational quality has been expressed 
in all the seminars and conferences related to the development of the 25 Year Educational Plan. 
Specific actions to improve quality at the primary and junior secondary level shown in Table 1.2 
include pay incentives to attract and hold better teachers, and an upgrading of teacher education, 
particularly in science, mathematics and language. At the senior secondary level in addition to an 
instructional focus on science, mathematics and language, industrial involvement in partnership 
arrangements with the schools is a means of improving VOTEC equipment and the quality of the 
education through access to newer technologies, while at the same time lowering the tax costs. In 
higher education, three types of investment in quality improvements are provided for in Table 1.2: 
curriculum improvements leading to better employability; better faculty training, pay, and performance 
incentives; and expansion of user-driven research grants to individual faculty on a project by project 
basis based on peer review procedures to enable faculty to stay up to date in their fields and to enable 
Indonesia to train its own PhD's. These improvements in quality are also identified in Table 1. 1 and the 
supporting costs are shown in Table 1.2. 

Primary Education (Table 1.2) 

* 	 Access: An extension of opportunity to study that attains a 100% net enrollment rate in 
elementary school by 1998 (GBHN 1993 #6). There may be some double counting in the 
enrollment totals since some students are enrolled in more then one type of school. The steps 
that follow are necessary to reduce the dropout and repetition rates. See Table 3, Appendix to 
Chapter I for enrollments. The data refer to actual enrollments in 1992, not Repelita V 
targets. 

* 	 Improved Equity: Equalization of pupils per teacher, and free use of textbooks, especially in 
all low income and rural schools by 1998, at the relatively low cost of 74 bil. Rp. (see Table 
1.2). Elimination of dropouts in rural and in poor urban areas (GBHN, 1993, #6). The public 
financing of use of textbooks makes possible privatization of textbook production and 
delivery, with curriculum center approval of content to ensure quality and with private firms 
assisting in serving the needs. Textbook vouchers could be sent directly to local principals, 
include delivery of approved books, and require delivery to remote areas to be 
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counter-signed by the principal before the textbook company can be reimbursed. 

* 	 Improved Quality: Improvements in the pre-service and in service training of priniary school 
teachers, including adequate pay incentives to attract and retain the able, high quality
teachers by 2008 (GBHN 1993, #5). Improved administration of the schools which requires
that teachers have only one boss. This probably means they must be paid by MOEC rather 
than Home Affairs as per the public directive (PP6), and directly by check by 1998 to
eliminate the diversion of funds and improve administration of the pay rolls. A unified 
financing system would increase the capacity of the school administration to improve the 
primary schools. Improved IKIPs and improved science, math, and language teaching. 

JuniorSecondary Education (Table 1.2) 
" Access: 90 percent net enroliment rate by 1998, 100% transition rate by 2003, (Repelita VI),

and 100 percent net enrollment rate by 2008. This expansion is illustrated in Figure 1, and
the transition and net enrollment rates for each year are shown in Table 3 and compared in 
Table 4 in the Appendix to this chapter. 

" 	 Equity: Textbooks for all by 1998, during which time private textbook companies could 
gear up for production and delivery of textbooks approved by the curriculum centers to the
local school where they would receive the vouchers for the textbooks enabling them to claim
reimbursement. Free use of textbooks for all primary and junior secondary children from low 
income families, urban and rural, by 1998 (Repelita VI). 

" 	 Equity: Aid to underservcd schools. This program, supported by the Goverment and the
World Bank, is targeted at the moment to reach only the poorest 10% of the primary schools.
It could be extended to the junior secondary level and eventually gradually be folded into a 
new National school-aid formula (resource allocation model) as the latter is developed. 

* 	 Quality: Teacher pay incentives, to attract, retain, and provide incentives for better training.
Teachers paid by check. Better math, physical, social, and life science teachers and language
teachers through better in-service training and better IKIPs. 

" 	 Quality: National implementation of the new National Curriculum, by 1988 (Repelita VI);
improved quality of laboratory and classroom facilities, and other quality and effectiveness 
improvements discussed above. 

Senior Secondary Education (Table 1.2) 
* 	 Access: An 80 percent gross school enrollment rate by 2013 (See Figure I and appendix).

Korea and Taiwan both went from 48% to 92% in 17 years.) If there should be more 
unemployment in this group it would lower the relative wage and increase export
competitiveness, leading to faster growth of employer demand. 

* 	 Equity: A financial resource allocation formula by 2003 that provides a guaranteed
minimum expenditure per pupil and also stresses important aspects of 	efficiency (e.g.
attendance, time - on - task). Textbooks for all in grades 10-12 by 2013, including free use 
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of books by all lower income families, mandatory completion of grade 10 by 2013. 

* 	 Quality: Improved language, mathematics, and science teaching that forms an intellectual 
attitude that appreciates science and an ability to participate in technological development
(see Chapter V below and GBHN, 1993, #5). Better labs. Better teacher pay incentives for 
additional training, retention and recruitment, salaries paid by check for accountability; 
career paths for teachers. 

" 	 Senior Secondary Vocational: Increased participation by private business and industry
through shared instruction, apprenticeships, and internships appropriate to technological
change and adaptation. The current 434,000 Rp. public cost per student, including 213,000
Rp. for equipment in STM's can be reduced as this type of vocational training is done more 
through vocational apprenceships with private industrial firms using their equipment. The 
quality of instruction also can be improved through access to the newer, market-oriented 
technnologics used in firms. Job-search time at completion can be reduced because many 
apprentices will be kept on by firms. 

Higher Education (Table 1.2) 
" 	 Expanded Access: Raising net enrollment rates from the current level to 25% by 2018. 

Expansion of the private universities and their systematic accreditation has a significant role 
in meeting this goal as well and is included in the enrollment totals. Decentralization and 
increased autonomy for the public institutions; accreditation of the private (and public)
colleges (GBHN, 1993, #7). Increased efficiency via large reductions in the number of 
over-age students, in spite of a growing Masters and Ph D enrollment, as the result of gross
and net enrollment are shown in detail in the appendix to this Chapter, Table 3. which also 
reflects a reduction in the length of degree programs encouraged by higher tuition. 

" 	 Greater Equity: Tuition waivers only for students from lower income families, based on 
financial need analysis. Establishment of a new National Financial Need Analysis System 
by contracts to private firms such as the American College Testing Program (ACT) or 
College Board (CEEB) that do this in the U.S. Strengthening of the Provincial Universities. 
Some two-year community colleges close to students' homes. Reform of admission 
standards to use honest ranks in the high school class and lesser weight on test scores (e.g.,
20%) to improve both the prediction of success in college and in jobs later as well as access 
by residents of the Provinces who will return to aid economic development there. 

" Improved Quality: Access to modem science and computer laboratories Greater efficiency 
(e.g., finishing four year degrees in four years instead of 7, use of research and teaching
assistants to facilitate the capacity of faculty to update their skills, (See Chapter V). Resource 
recovery through tuition that rises from the current ratio of about 15% costs in the public
universities to 30% by 1998, rising gradually to cover 50% of direct costs by 2018. This can 
be used to provide better salary incentives to attract and retain higher quality faculty, to 
finance continuing expansion, and to encourage shorter degree program-,. Improved
education in the physical sciences, life sciences, social sciences, language, enginering,
business, and agri business areas is shown in Table 1.2 and gieater use of user-driven 
research financed by government and by industry at universities to help faculty and students 
stay up-to-date in all fields (Chapter V, GBHN, 1993, #7). Greater industry participation in 
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the finance of applied research at the universities (User-driver). Faculty incentives would be 
facilitated by separation of faculty pay scales from the civil service. See the Appendix to this 
chapter for the basis for estimated amounts. 

Non-formal Education (Table 1.2) 
* 	 Non-school education for illiterates augmented by job training for those with limited skills 

who are now in the labor force to reduce unemployment and raise their productive ability. 
(Draft GBHN, 1993, #8). 

These access and equity goals are discussed in much greater detail in Chapter II and III, sciences 
and math quality goals in Chapter V, quality and implementation methods in Chapter VI, and human 
resource development strategies in relation to the competition from other nations in Chapters IV and 
VIII. 

III. 	 EDUCATIONAL MANAGEMENT AND IMPLEMENTATION OF GOALS 
The specification of goals and targets represents a major step in the process of planning the 

educational future. Implementing the goals is an equally great challenge. Indonesia has many highly
skilled educational administrators within an experienced educational bureaucracy. Nevertheless, the 
size and complexity of the suggested improvements in access, equity, quality and efficiency will place 
new and heavy demands on educational management and require that special attention be given to 
implementation planning. 

The translation of goals into programs and projects which determines absorbative capacity 
involves definition of the responsibilities of each level of the educational bureaucracy. Which 
decisions should remain centralized, which should become decentralized and with which goals can the 
private sector best help (e.g., textbooks production, VOTEC internships, accreditation of private 
colleges, etc.)? Although there can be no easy answer to this question, the central level will need to be 
involved in the allocation of funds, and the management of large scale, complex operations such as 
purchase and distributions of equipment. Central authorities also may be expected to play a major role 
in defining the general direction for educational change, monitoring resource flows, ensuring adequate 
inputs, and as necessary, mobilizing national commitment. 

However, the ability of central policy makers to affect directly what happens inside the schools 
can be greatly enhanced by effective local school and university management. Reliance on centralized 
management specifiying quantities and program delivery may overestimate the capability of the central 
Government to control implementation efficiently and underestimate the need for local adaptation. For 
effective implementation, local level involvement may be needed in the more detailed proposing and 
planning for new programs and in the mobilization of teacher and parent participation . If 
decentralization in Indonesian Education proceeds as planned it may be assumed that increasingly the 
Kabupaten, Kecamatan, the individual school, and the University Rectors and Vice Rectors will accept 
more responsibility for management of resources to adapt to local needs. Successful management and 
implementation of the proposed reforms in Indonesia at a minimum call for additional responsibility 
and resources to be transferred to the school level, development of improved upward communication, 
and attempts at creation of participatory decision making processes involving, as appropriate, teachers, 
community members, and parents. The considerable uncertainty surrounding major educational 
changes and reforms requires administrative flexibility and local administrators must not only he well 
trained but also assume responsibility while feeling able to take risks and make mistakes. 
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The center can assist the local level by providing opportunities for management training and 
providing technical assistance in the development of simple monitoring and evaluation procedures. 
Principals and school didtrict administrators for example, are not yet well prepared for strong 
management roles and specific task-oriented, external technical expertise will be needed. The long 
range goal is to increase the autonomy and independent responsibility of the individual school and 
create an administrative and management structure in which all levels contribute creatively to the 
evolvement of an increasingly effective educational system. 

IV. FINANCING THE ATTAINMENT OF 25 YEAR EDUCATION GOALS 

Attainment of all these goals also will require adequate resources. Without realistic estimates of 
the cost of attaining each and realistic means of financing, the goals are relatively meaningless. The 
substantial community participation that is involved in the partnership that is inherent between the 
government, parents, and students in the means of financing their attainment is shown in Table 1.3. 

The Central Government's commitment is shown as rising from the current 3.0% of GNP in 
1991 (2.15% if Home Affairs expenditures for primary teachers are not included) to level out at 5%of 
GNP in 2013 and 2018. This induces an enormous amount of private saving and investment in human 
capital formulation largely in the form of earnings and consumption forgone by parents as they allow 
their children to invest their time in further schooling rather than work at home or in agricultural 
production. Parents instead spend their own resources for the child's food, clothing, housing and 
transportation estimated at 19% of GNP in 1998 plus .5%of GNP for fees. This is a total far larger 
than the investment by all levels of government of 4.52% of GNP in that year. Parents are willing to, 
and do, make enormous sacrifices for their children and their children's future. 

For this important reason, and the desire to attain universal basic education and not merely drive 
the poor children out of the schools, additional school fees are not proposed at primary or junior 
secondary levels. The parental contributions however to direct costs are an important available means 
of financing higher education where the objective is not to attain universal education and the ability to 
pay does exist. Tuition as a source of resource recovery is proposed to rise to .3%of GNP in 1998, and 
steadily to cover 50-60% of direct costs at public universities, or to .7%of GNP in 2018 coupled with 
need-based grants (in Table 1.2) from students from low income families. 

The increase in public investment by the Central Government to 3.5% of GNP by 1998 seems 
reasonable, and conservative, in light of this. It is also below the 4.3% currently being invested on the 
average by central governments in East Asia, or the 6%in industrial countries. The gradual increase to 
5% of GNP by 2018 induces further increases in private saving and investment by parents, as 
described above. If net enrollment rates in secondary education are capped at 80% in 2013, the private 
saving and investment by parents, students, and firms in education would be likely not to continue to 
rise as a percent of GNP but to move toward about '7.8% of GNP in 2018 as shown in Table 1.3. But 
the public investment by the central government of 5%of GNP by 2018 would still be well below the 
current 6% average for all industrial countries, as shown at the bottom of Table 1.3. 

Reform of the Provincial and Local tax system is needed over the next 25 years to increase 
community participation in finance and decision making, perhaps considering the independent school 
districts used in industrial countries and in an increasing number of developing countries. This would 
permit local Kabupaten to participate in the financing of the schools based on local votes to adjust the 
amount spent on education. Increased school fees charged to parents who send their children to school 
are not a viable means of financing schools at the primary and junior secondary level because it drives 
the poor children out of schools. Financial need analysis used to waive tuition for students in college 
based on need is not feasible with millions of semi literate parents at the K-12 levels. Also, the huge 
economic burdens bome by these K-12 parents already are often overlooked. 
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Table 1.3
 
Means Of Financing Education Goals
 

Second 25 YDP, Amount Per Year, in:
MEANS OF FINANCING 1991 1998 2003 2008 2013 2018 

"GNP (1991 Prices, Tril Rp.) 188.1 265.2 338.4 431.8 550.9 703.0 
" Public (%of GNP): 

Central Gov't Incl. MOEC and 
Home Affairs 
Central Govt (MOEC only)a 

Provincial and Local 
Total Public Investment: 

3.0 % 
2.15% 
1.02% 
4.02% 

3.5% 
2.7% 
1.02% 
4.52% 

4.0% 
3.2% 
1.5% 
5.5% 

4.5% 
3.7% 
1.8% 
6.3% 

5.0% 
4.2% 
2.0% 
7.0% 

5.0% 
4.2% 
2.0% 
7.0% 

"Private (%of GNP):
Parents: Foregone Earningsb 

Tril. Rp. 
19% 
52.4 

20% 
61.1 

20% 
67.8 

18% 
68.7 

16 %b 
69.3 

Parents: 
Tuition (Higher Ed only) .3% .4% .5% .6% .7% 
BP3 (GIO-12)(Ed. Sec. Rev p.280-6) 

Firms: VOTEC Internships, etc. 
.2% 

.05% 
.2% 
.1% 

.2% 

.2% 
.2% 
.3% 

.2% 

.4% 
Students: Higher Ed.: 

Loans, Work/Study, Research 
& Teaching Assistantships 

Total Private Investment:b 
.1% 

19.6% 
.2% 

20.9% 
.3% 

21.2% 
.4% 

19.5% 
.5% 

17.8% 

"Central Govt. Investment as %of GNP 1989 2018 
Asia 4.3% P.M. 
All Developing Countries (UNESCO) 4.0% P.M. 
All Developed Countries 6.0% P.M. 
Indonesia 3.0% 5.0% 
AU Developing Countries (Mingat-Tan) 3.7% P.M. 

Notes 
a.This assumes that Home Affairs continues to pay the salaries of Primary school teachers. 
b.This declines because senior secondary school net enrollment rates were capped in 2013 at 80%. 
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Privatizationwill also assist in other ways. Private universities will be strengthened through 
accreditation, with parents bearing most of the costs of their continuing expansion. Students can also 
assist in financing higher education through expanded work-study programs, student loans, and 
half-time research and teaching assistantship service. Private business firms have particularly 
important new roles in the production and delivery of textbooks and in assisting with vocational 
training in the secondary schools through part-time internships. Firms also can assist through much 
closer relationships with the Colleges of Engineering, Agri-Business, Business Administration, and 
college and secondary school placement officers. 

V. FEASIBILITY OF 25 YEAR EDUCATION GOALS 

The attainment of the 25 Year Education Goals in Table 1.2 will take a major financing effort 
through this public/private partnership. It will also take continuing effort to improve the educational 
management, efficiency, and absorbative (i.e., implementation) capacity of the education system as 
discussed above. But with this effort as a percent of GNP, which is modest by East Asian standards, 
and conservative in relation to where these other ratios are likely to be in the future, the resources 
available during Repelita VI and over the next 25 years are more than adequite to meet the nation's 
education goals.

The comparison in Table 1.4 shows that the improved access, equity, quality, and efficiency goals 
for the last year of Repelita VI (1998) will require 13.3 trillion Rupiah (in 1991 prices). With the 
Central Government and community participation contributing 4.8% of GNP, and using 5% growth in 
real GNP, this will fully cover the direct costs. In future years, the growth in GNP and the modest 
increases in the effort as a percent of GNP that is proposed will generate 54.1 trillion Rupiah by 2018, 
considerably more than the 34.7 trillion required to meet the education goals. If real GNP should grow 
more slowly at 4% per year the total amount available still is more than adequate, but only after 2003. 
So by this comparison, the nation's 25 year Education Goals are feasible, and attainable. 

VI. CONCLUSION 

Improving the Ability and Quality of Life of the Indonesian People through education is the 
declared primary Indonesian National objective for the Second 25 Year Development Plan and the 
most pressing national need. This summary Chapter and the appendix to this Chapter, make the means 
of its achievement through education specific in terms of 25 Year Education Goals. la relation to the 
first 25 Year Development Plan, the goals provide for continuing extension of access, but are new in 
stressing improvements in the quality of educatioa at all levels, equity for all, and improvements in the 
efficiency of the system. Attainment of such goals is needed for achievingfasterper capita economic 
growth, greater pupil equity in education for the reduction of poverty, and for achieving Indonesian 
cultural and social development. 

These 25 Year Education goals represents an efficient investment strategy that is also consistent 
with equity assuming all three of the interdependent policy thrusts are pursued simultaneously. 
Education is an investment, because increased access, equity and quality all require expenditures and 
all yield returns in the future. Education yields higher real rates of return on the average in fact than 
further increases in investment in physical capital. It is a development strategy (growth with equity) 
that has been successfully pursued by the Pacific Rim nations. These points have been developed
briefly in this summary, and are developed more fully in Chapter II.The specific 25 Year Education 
goals in Table 1.2 also require means of financing their attainment, such as those summarized in Table 
1.3 above, and Table 1.4 shows these goals to be feasible. 
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Table 1.4
 
Feasibility Of 25 Year Education Goals
 

in Trillions of Rupiah for one year, and in Percent of GNP(%)
 

1998 2003 2008 2013 2018 

GNP, (Tril Rp, In Constant 1991 
Prices, 5% Growth/Year): 265.2 338.4 431.8 550.9 703.0
4% Growth/Year: 253.5 309.3 377.3 460.3 561.6 

EDUCATION EXPENDITURE AS A
 
PERCENT OF GNP, DIRECT COSTS ONLY:
 

Central Gov, (MOEC only) 
 2.7% 3.2% 3.7% 4.2% 4.2%
Home Affairs .8% .8% .8% .8% .8%
Provincial Local BP3 1.02% 1.5% 1.8% 2.0% 2.0%
Parents (Higher Ed.Tuition) .3% .4% .5% .6% .7%
TOTAL (Incl. Parnts) 4.8% 5.9% 6.8% 7.6% 7.7% 

TOTAL AMT. AVAILABLE 12.7 20.0 29.4 41.9 54.1% 
(Tril.Rp.1991 Prices, 5% Growth) 

TOTAL AMT. AVAILABLE 12.2 18.2 25.6 35.0 43.2 
(Tril.Rp.1991 Prices, 4% Growth) 

AMOUNTS NEEDED TO ACHIEVE 25 YEAR EDUCATION GOALS (from Table 1.2) 

TOTAL AMT. NEEDED IN FINAL YR: 13.3 18.2 24.0 29.3 34.7 
(Tril.Rp,1991, Prices) Rep.Vl Rep.VII Rep.VIIl RepIX Rep.X 

PRIMARY
 
ACCESS 
 2.7 2.8 2.8 2.6 2.6
EQUITY 
 .5 .7 .8 .9 1.0QUALITY 1.2 2,0 3.0 4,0 50
TOTAL 4.4 5.5 6.6 7.5 8.6 

JR. SECONDARY
 
ACCESS 
 1.5 1.4 1.6 1.5 1.5
EQUITY 
 .5 .7 .8 1.0 1.0
QUALITY 1.3 21 2,9 3.7 4.8

TOTAL 
 3.3 4.2 5.3 6.2 7.3 

SR. SECONDARY 
ACCESS 1.0 1.5 1.8 2.1 2.0EQUITY .2 .6 1.2 1.4 1.6
QUALITY 1.0 1.8 26 35 4-4TOTAL 2.2 3.9 5.6 7.0 8.0 

HIGHER EDUCATION 
ACCESS 1.6 2.0 2.3 2.7 3.1EQUITY .5 .8 1.4 2.1 2.8
QUALITY 1.0 20 28 36 416TOTAL 3.1 4.8 6.5 8.4 10.6
NON FORMAL .2 3 -4 .5 .5 

GRAND TOTAL DIRECT COST 13.3 18.7 24.4 29.6 34.9 
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The globalization of the Indonesian economy faces the Indonesia's educational system with great 
challenges. But it also offers enormous opportunities. The importance of human resource development 
is such that Indonesia's future depends vitally upon it. This will require a major effort, and a much 
larger investment in education than at present. But the prize of much higher standards of living, 
greater equality, better health (as the result of better education), and rapid social and cultural 
development are well worth the effort, and also within reach. 

Specific Attainable 25 Year Education And Quality Of Human Life Goals 

In summary are: 
* 	 Universal Junior Secondary Education by 2008, (100% Transition Rates by 2003), 
* 	 Universal Senior Secondary Education by 2013, 
* 	 Greater Equality of Educational Opportunity for All by 2008, 
* 	 Indonesian Self Suffiency in Training Most of Its Own PhDs by 2013, 
* 	 Improved Efficiency Throughout the System, and 
• 	 Greatly Improved Quality of Instruction at all levels in all of the physical, life, and social 

sciences, math, language, and applied areas. 

Given a renewed commitment to quality, efficiency, and equity in education, and a sufficient 
national will to make the investment in education required, there is good reason to think that 
Indonesia's social and economic future looks very bright. 
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APPENDIX TO CHAPTER I 

EXPLANATION AND ASSUMPTIONS UNDERLYING TABLE 1.2 
THE LOW POPULATION GROWTH SCENARIO 

I. Population And Enrollment Projections 
The school age population is based on Projection of Indonesian Population: 1990-2020,Demographic Institute, Jakarta, January 1991 (p. 13). The reasons for these access goals as they relateto growth and equity are discussed in Chapter II, Table 11.5; changing economic structure, Chapter III;changing technology, Chapter V; internal efficiency, Chapter VI; and demographic change, Chapter
VII. 

The net enrollment rates are shown in line 2, Table 3 below, and the total (i.e., gross) enrollmentprojections in line 8 Table 3 and in Table 1.2 in the text. These total enrollments are the product of the
school age population times the net enrollment rates, (which include the enrollment in the Islamicschools) plus the over-age under age, which includes the repeaters. The total enrollment at all levelsincludes enrollment in the religious schools and also in the private schools and colleges, but not in the
special schools (Non-formal PAKET-A, Schools for Handicapped PLB, or small schools). 

At the primary level, enrollments are identical to the Pusat Informatika Balitbang Dikbud actualenrollments in the primary schools plus enrollment in the religious (Madrasah) schools. They differfrom the net enrollment rates in Repelita V which are future goals or projections. The 91% enrollmentrate in 1991 involves some double counting because some students go to both schools. In 1989/90 62%finished primary school. Moving to eliminate these drop outs before completion of grade 6 by 1998,
trend extrapolation of transition rates then determine the remaining enrollments through 2018. 

At the junior secondary level and at the senior secondary level enrollments are as shown in Table 3
below. The table shows at each level: School Age Population(Demographic Institute), Net EnrollmentRatio (NER), plus under and over age enrollments declining (this includes repetition), plus religious
schools. This equals Total Enrollment(Bottom line). 

The PolicyIntervention Goals embedded in these enrollment estimates are shown in Table 1. 

Further detail on the Junior Secondary Transition Rates compared to the Enrollment Rates appear in 
Table 4 below. 

The repetition rate at each year is projected to gradually decline at each level by the Demographic
Institute. In primary school, it declines from 10% in 1990 to 4% in 2020; in junior secondary school, itdeclines from 1.25% in 1990 to 0% in 2015. At the senior high school level, since the repetition ratehas already been very low, it is not taken into consideration in projecting gross enrollments. At higher
education levels -i is based on the current 7 years taken to complete a 4 year degree declining to 5 
years. 
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Table I 
Policy Interventions 

Primary: 100% Net Enrollment Rate without double counting by 1998, increasing 
the %who complete primary school from the current 62% to 100%. This will require policy 
interventions to improve equity and quality in rural areas. 

Jr.Sec: 100% Transition Rate by 2003, or 90% Transition Rate in 1998. This 
would be followed by a 100% net enrollment rate in 2008. 

As specified in Repelita VI goals: 

T'ransitionRate Net Enrollment 
1990 62.19% 37.13% 
1993 72.62 % 47.60 % 
1998 90.0% 65.07% 
2003 100.0 % 82.53 % 
2008 100.0% 100.0% 
2013 100.0 % 100.0 % 
2018 100.0 % 100.0 % 

Senior Secondary: 80% NER by 2013 

Higher Education: 25% Net Enrollment Rate by 2018 

Increased efficiency is expected as higher education tuition approaches 50% of direct costs, 
resulting in a reducti ,nof the 7 years currently taken to complete a 4 year degree. This 
finances a larger increase in the net enrollment rates for this group. Note that overage/underage 
enrollment at these goals are attained falls, in spite of the increase in Masters and PhD students 
(who are"overage"). The number are the same as those projected by the DG of Higher 
Education up through 1993, but then the total does not increase as fast because increased 
efficiency. (See Table 3). 

23
 



Table 2
 
Enrollment Projections
 

Primary School: 

The net enrollment rate is at 93.7% in 1993 in Table 3 since the 99.7% goal of Repelita is not 
being attained. The enrollment projection for each year after 1998 follows the demographic
estimates closely, (plus over and underage enrollment): 

1998 2003 2008 2013 2018 
29,446,400 30,384,141 29,953,017 28,998,750 28,527,555 

Junior Secondary School: 

The net enrollment rate in 1993 is 47.6% (Table 3). A 100% net enrollment rate is projected
for 2008 where the enrollment projection equals gross full enrollment that year of 12,894,593.
So there is a 21% growth rate between 1998 and 2003, and a 14% growth rate from 
2003-2008: 

1988 2003 2008 
 2013 2018

9,267,695 11,239,873 12,894, 593 12,492,774 11,844,097 

Senior Secondary School: 

The net enrollment rate in 1993 is 26.73% (Table 3). With the policy intervention proposed, an 
80% net enrollment rate is projected for 2013. Therefore, 

1998 2003 
 2008 2013 
 2018

5,887,022 7,099,394 8,731,150 10,228,674 9,759,816 

Higher Education: 

Increased efficiency as tuition approaches 50% of direct costs should result in a reduction of 
the 7 years currently taken to complete a 4 year degree, partially financing an increase in the 
net enrollment rates to 25% by 2018 for this age group. Total enrollments with this increase 
in efficiency would be: 

1998 2003 2008 2013 2018 
3,567,229 4,395,532 5,123,992 5,939,142 6,686,843 
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Table 3
 
Enrollment Projections: Primary,Jr.Secondary, Sr. Secondary, and Higher
 

1991-2008
 

A.Enrolment Projection of Primary School
 

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
-----.---------------------------------------- I -------------------------------------------------------------------------------------------------------------------------------------------------------

Population 7-12 25.885.800 25.703.200 25.557.900 25.452.800 25.390.300 25.361.700 25.356.900 25.365.000 25.409.200 25.458.100 25.501.000 25.524.000 25.508.200 25.475.000 
HER 7-1? 91,00% 92,35% 93,71% 95,071 %,421 97,78% 99,06% 100,001 100,00% 100,00 100,00% 100,00 100,00 100,00% 
Enrol 7-12 23.556.100 23.736.905 23.950.900 24.197.900 24.481.300 24.798.700 25.118.300 25.365.000 25.409.200 25.458.100 25.501.000 25.524.000 25.508.200 25.475.000 
Underfover age 5.899.500 5.586.995 5.307.400 4.913.000 4.510.800 4.214.400 4.086.900 4.081.400 4.338.800 4.537.985 4.685.450 1.829.061 4.875.941 4.907.920 

Repetition 2.687.887 2.670.496 2.664.131 2.650.325 2.639.131 2.640.668 2.657.779 2.679.357 2.706.800 2.729.374 2.746.695 2.761.855 2.764.683 2.764.572 
Tot Enrolment PS 26.267.300 26.189.400 26.169.900 26.076.500 26.007.900 26.064.200 26.274.100 26.528.300 26.800.000 27.023.500 27.195.000 27.345.100 27.373.100 27.372.000 
Islamic Enrol 3.188.300 3.134.500 3.088.400 3.034.400 2.984.200 2.948.900 2.931.100 2.918.100 2.948.000 2.972.585 2.991.450 3.007.961 3.011.041 3.010.920 
Tot Enrolment 29.455.600 29.323.900 29.258.300 29.110.900 28.992.100 29.013.100 29.205.200 29.446.400 29.748.000 29.996.085 30.186.450 30.353.061 30.384.141 30.382.920 

Unit cost Rp.91,405 (bil. Rp.) 2.692 2.680 2.674 2.661 2.650 2.652 2.670 2.692 2.719 2.742 2.159 2.774 2.717 2.777 

B.Enrolment Projection ofJunior Secondary School
 
......................................................................................................................................................................................................
 

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
 
......................................................................................................................................................................................................
 

Population 13-15 12.981.151 13.090.556 13.093.603 13.023.622 12.925.238 12.818.355 12.721.371 12.646.904 12.609.225 12.574.384 12.571.796 12.591.524 12.630.287 12.656.934 

HER 13-15 40,62 44,11 47,601 51,101 54,59 58,081 61,58 65,071 68,56 72,06 75,55 79,041 82,531 86,03 
Enrol 13-15 5.272.813 5.774.506 6.233.209 6.654.810 7.056.017 7.445.413 7.833.438 8.229.340 8.645.263 9.060.598 9.497.866 9.957.593 10.424.407 10.888.507 

Under+over age 1.564.704 1.379.072 1.254.849 1.181.062 1.129.477 1.113.546 1.097.291 1.038.355 1.000.021 961.680 948.356 905.545 815.466 749.599 

Repetition 68.315 71.536 74.881 78.359 81.855 85.590 89.307 92.677 96.453 100.223 104.462 108.581 112.399 116.381 
Tot Enrolment JSS 6.050.900 6.330.600 6.626.600 6.934.400 7.243.800 7.574.300 1.903.300 8.201.500 8.521.400 8.844.400 9.211.500 9.564.300 9.884.700 10.222.600 

Islamic Enrol 786.617 822.978 861.458 901.472 941.694 984.659 1.027.429 1.066.195 1.123.884 1.177.878 1.234.723 1.293.837 1.355.173 1.415.506 

lot Enrolment 6.837.517 7.153.578 7.488.058 7.835.872 8.185.494 8.558.959 8.930.729 9.267.695 9.645.284 10.022.278 10.446.223 10.858.137 11.239.873 11.638.106 

Umit cost Rp.124,311 (bil.Rp.) 850 889 931 974 1.018 1.064 1.110 1.152 1.199 1.246 1.299 1.350 1.397 1.447 

.......................................................... 
 ...............-------------------------------------------------------------------------------------------------------------------------­
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Table 3 (continued) 

A.Enrolment Projection of Primary School
 
..............................-------.........................................------------------------------------------------------------------------------------­

2005 2006 2007 2008 2009 2010 
 2011 2012 2013 2014 2015 2016 2017 2018
 

25.395.300 25.300.500 25.169.900 24.998.800 24.781.600 24.517.500 24.252.200 
 24.014.200 23.829.600 23.701.500 23.629.200 23.570.800 23.496.400 23.376.300
 
100,00% 100,00t 100,001 100,00t 
 100,00% 100,001 100,00% 100,00% 100,00% 100,00t 100,00t 100,00 100,00t 100,00%


25.395.300 25.300.500 25.169.900 24.998.800 24.781.600 24.517.500 
 24.252.200 24.014.200 23.829.600 23.701.500 23.629.200 23.570.800 23.496.400 23.376.300
 
4.932.897 4.940.007 4.954.217
4.947.952 4.982.273 
 5.038.026 5.095.978 5.142.059 5.169.150 5.175.039 5.153.322 5.134.022 5.130.500 5.151.255
 
2.759.593 2.751.614 2.740.453 2.725.455 
 2.708.244 2.689.287 2.670.420 2.652.957 2.638.625 2.627.505 2.618.950 2.611.880 2.604.790 2.595.751
 

27.322.700 27.243.700 27.133.200 
26.984.700 26.814.300 26.626.600 26.439.800 26.266.900 26.125.000 26.014.900 25.930.200 25.860.200 25.790.000 25.700.500
 
3.005.497 2.996.807 2.984.652 2.968.317 
 2.949.573 2.928.926 2.908.378 2.889.359 2.873.750 2.E61.639 2.852.322 2.844.622 2.836.900 2.827.055
 

30.328.197 30.240.507 30.117.852 29.953.017 29.763.873 
 29.555.526 29.348.178 29.156.259 28.993.750 28.876.539 28.782.522 28.704.822 28.626.900 28.527.555
 
2.772 2.764 2.753 2.738 
 2.721 2.702 2.683 2.665 2.651 2.639 2.631 2.624 2.617 2.608
 

..............................................................................................................................................
 

6.Enrolhent Projection of Junior Secondary School
 
.................................................................................................................................................................
 

2005 2006 
 2007 2008 2009 
 2010 2011 2012 2013 
 2014 2015 2016 2017 2018
 

12.687.429 12.714.442 12.726.389 12.716.098 
 12.689.548 12.658.942 12.540.514
12.613.880 12.426.722 12.285.921 12.128.872 11.869.548
11.980.646 11.815.363
89,521 93,011 96,51% 100,00% 100,001 100,00% 
 100,00% 100,00% 100,00t 100,00% 100,00% 100,00% 100,00% 100,00

11.357.914 11.826.211 12.281.856 12.716.098 12.689.548 12:658.942 
 12.613.880 12.540.514 12.426.722 12.285.921 12.128.872 11.980.646 11.869.548 11.815.363
 

694.415 635.497 489.685 178.495 128.993 101.521 80.424 
 77.653 66.052 52.549 49.882 36.038 34.793 28.734
 
120.523 124.617 127.715 128.946 128.185 127.605 126.943 126.182 124.928 123.385 121.788 120.167 119.043 118.441
 

10.575.800 10.924.300 11.241.500 11.114.800
11.174.900 11.168 900 
 11.054.500 
10.987.900 10.877.300 10.741.300 10.602.000 10.459.200 10.361.300 10.308.100
 
1.476.529 1.537.407 1.596.641 1.653.093 1.649.641 1.645.662 
 1.639.804 1.630.267 1.615.474 i.597.170 1.576.753 1.557.484 1.543.041 1.535.997
 

12.052.329 12.461.707 12.771.541 12.894.593 12.818.541 12.760.462 
 12.694.304 12.618.167 12.492.774 12.338.470 12.178.753 12.016.684 11.904.341 11.844.097
 
1.498 1.549 1.588 1.603 
 1.593 1.586 1.578 1.569 1.553 1.534 1.514 1.494 1.480 1.472
 

.....................................................................................----------------------------------------------------------------------------------­
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Table 3 (continued) 

C. Enrolment Projection of Senior Secondary School 

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 

Population 16-18 12.258.687 12.501.717 12.727.165 12.918.004 .13.031.550 13.032.124 12.959.93; 12.853.750 12.743.798 12.664.891 12.605.236 12.575.587 12.553.828 12.549.932 
HER 16-18 21,401 24,061 26,731 29,391 32,061 34,721 37,381 40,05% 42,711 45,371 48,041 50,701 53,361 56,031 
Enrol 16-18 2.623.509 3.008.514 3.401.766 3.796.855 s.177.344 4.524.640 4.844.776 5.147.450 5.442.859 5.746.498 6.055.181 6.375.900 6.699.249 7.031.447 
Underfover age 1.669.361 1.555.206 1.313.960 1.137.406 1.013.050 909.790 765.147 739.572 490.484 469.874 473.660 411.207 400.145 375.605 
Repetition 42.588 45.275 46.783 48.951 51.492 53.913 55.654 58.403 58.898 61.704 64.804 67.361 70.458 73.508 
Tot Enrol SSS 4.258.800 4.527.500 4.678.300 4.895.100 5.149.200 5.391.300 5.565.400 5.840.300 5.8B9.800 6.,70.400 6.480.400 6.736.100 7.045.800 7.350.800 

!. Islamic Enrol 34.070 36.220 37.426 39.161 41.194 43.130 44.523 46.722 43.543 45.912 48.441 51.001 53.594 56.252 
Tot Enrol 4.292.870 4.563.720 4.715.726 4.934.261 5.190.394 5.434.430 5.609.923 5.887.022 5.933.343 6.216.372 6.528.841 6.787.107 7.099.394 7.407.052 
Unit cost Rp.204,748 (bil.Rp.) 879 934 966 1.010 1.063 1.113 1.149 1.205 1.215 1.273 1.337 1.390 1.454 1.517 

D.Enrolhent Projection ofHigher Education
 

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
 

Population 19-24 21.301.353 21.981.545 22.668.822 23.321.879 23.922.582 24.471.518 24.942.421 25.301.045 25.534.638 25.657.293 25.661.248 25.559.928 25.411.307 25.258.094
 
HER 19-24 5,77% 6,481 7,19 7,90% 8,621 9,33% 10,041 10,75% 11,47 12,18% 12,891 13,60% 14,321 15,03%
 
Enrol 19-24 1.228.658 1.424.465 1.630.472 1.843.564 2.061.449 2.283.062 2.504.658 2.720.889 2.927.892 3.124.713 3.307.979 3.476.980 3.637.767 3.795.746
 
Underfoyer age 974.342 946.235 929.586 912.936 896.287 879.637 862.990 846.340 829.690 813.040 793.570 775.565 757.765 739.550
 
Tot Enrolment 2.203.000 2.370.700 2.560.058 2.756.500 2.957.736 3.162.699 3.367.648 3.567.229 3.757.582 3.937.753 4.101.549 4.252.545 4.395.532 4.535.296
 
Unit cost Rp.461,591 (bil.Rp.) 1.017 1.094 1.182 1.272 1.365 1.460 1.554 1.647 1.734 1.818 1.893 1.963 2.029 2.093
 
............................................. 
 ............................-----------------------------------------------------------------------------------------------------------------------­
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Table 3 (continued) 

C.Enrolment Projection of Senior Secondary School 
....................................-----------------........................................-------------------------------------------------------------------..... 

20C5 2006 2007 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 

12.556.352 12.573.783 12.606.92 12.644.015 12.674.607 12.690.081 12.679.087 12.652.380 12.620.931 12.579.352 12.509.359 12.394.882 12.252.684 12.096.268 
58,691 61,351 64,02 66,681 69,351 72,01 74,67% 77,341 80,001 80,001 80,001 80,001 80,001 80,001 

7.369.493 7.714.636 8.070.425 8.431.294 8.789.292 9.138.033 9.467.834 9.184.898 10.096.745 10.063.481 10.007.487 9.915.906 9.802.148 9.617.014
 
341.263 333.081 310.238 299.856 222.522 208.471 199.109 179.781 131.929 100.227 91.973 90.821 84.269 82.802
 
76.518 79.860 83.161 86.637 
 89.415 92.734 95.912 98.864 101.479 100.832 100.194 99.274 98.080 96.824
 

7.651.800 7.986.000 8.316.100 8.663.700 8.941.500 9.273.400 9.591.200 9.886.400 10.147.900 10.083.200 10.019.400 9.927.400 9.808.000 9.62.400
 
58.956 61.717 64.563 67.450 70.314 73.104 75.743 18.279 80.774 80.508 80.060 79.327 78.417 
 77.416
 

7.710.756 8.047.717 8.380.663 8.731.150 9.011.814 9.346.504 
 9.666.943 9.964.679 10.228.674 10.163.709 10.099.460 10.006.727 9.88.417 9.759.E16
 
1.579 1.648 1.716 1.788 1.845 1.914 1.979 
 2.040 2.094 2.081 2.068 2.049 2.024 1.998
 

............................................................................-------------------------------------------------------------------------------------....
 

0.Enrolment Projection ofHigher Education
 
....................................-------------............................................------------------------------------------------------------------...
 

2005 2006 2007 
 2008 2009 2010 2011 2012 2013 2014 2015 2016 2017 2018
 
............................................................................----------------------------------------------------------------------------------------­
25.139.558 25.043.728 24.987.331 24.971.473 
 24.982.312 25.005.594 25.042.596 25.094.429 25.145.080 25.177.502 25.186.464 25.170.678 25.121.513 25.027.373
 

15,74 1 16,45 1 17,16 % 17,88 1 18,59 1 19,30 1 20,011 20,73 1 21,44 1 22,15 1 22,86 1 23,58 1 24,29 1 25,00 1
 
3.957.001 4.120.303 4.289.008 
 4.464.157 4.644.044 4.826.486 5.012.005 5.201.126 5.390.732 5.577.021 5.758.409 5.934.090 6.101.438 6.256.843
 

720.090 700.950 680.592 659.835 
 639.295 628.110 609.760 580.780 548.410 519.620 498.236 .477.365 457.010 430.000
 
4.677.091 4.821.253 4.969.600 5.123.992 5.283.339 5.454.596 5.621.765 5.781.906 5.939.142 6.096.641 6.256.645 6.411.455 6.558.448 6.686.843
 

2.159 2.225 
 2.294 2.365 2.439 2.518 2.595 2.669 2.741 2.814 2.888 2.959 3.027 3.087
 
............................................................................---------------------------------------------------------------------------------------­
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Table 4 
Transition Rates Compared To Net Enrollment Rates 

PROYEKSI LULUSAN SD, HURID BARU TINGKAT I, DAN NURID PER TINGKAT
 

JENIS SEKOLAN SLTP (Termasuk Madrasah Tsanawjyah)
 

TAHUN 1989/90 -- 2018
 

INDONESIA
 

JUNIOR SFCONDARY
 

...................... .o........... ... .......... .............. .............. ........ ..... ... o.....o........ ........
 

Lutusan Murid Murid % Tran- Net
 
Tahun SD Baru ------------------------------------ Jumtah 1adrasah JumLah sition EnrotLment
 

Tk.1 Tk. 1 Tk. 2 Tk. 3 SLTP Tsanawiyah Rate Rate (Tab.3
 

1989 3,355.7 1,970.3 1,997.2 1,905.2 1,847.0 5,749.4 747.4 6,496.8 58.71 
1990 3,336.6 2,075.0 2,101.9 1,924.8 1,840.8 5,867.5 762.8 6,630.3 62.19 37.13 

1991 3,250.5 2,134.5 2,162.4 2,026.7 1,861.8 6,050.9 786.6 6,837.5 65.67 40.62 
1992 3,257.9 2,252.6 2,281.0 2,087.7 1,962.0 6,330.6 823.0 7,153.6 69.14 44.11 
1993 3,263.3 2,369.7 2,399.3 2,203.7 2,023.6 6,626.6 861.5 7,488.1 72.62 47.60 

1994 3,410.8 2,595.5 2,626.2 2,320.3 2,138.0 7,084.4 921.0 8,005.4 76.09 51.10 

1995 3,476.3 2,766.1 2,799.4 2,540.9 2,253.5 7,593.8 987.2 8,581.0 79.57 54.59 
1996 3,453.6 2,868.1 2,903.1 2,711.6 2,469.6 8,084.3 1,051.0 9,135.3 83.05 58.08 

1997 3,378.9 2,923.6 2,959.4 2,815.4 2,638.6 8,413.3 1,093.7 9,507.0 86.52 61.58 

1998 3,388.7 3,049.8 3,085.9 2,872.9 2,742.7 8,701.5 1,131.2 9,832.7 90.00 65.07 

1999 3,411.3 3,138.4 3,176.0 2,995.7 2,799.7 8,971.4 1,166.3 10,137.7 92.00 65.56 

2000 3,459.7 3,252.1 3,290.7 3,084.2 2,919.5 9,294.4 1,208.3 10,502.7 94.00 72.06 
2001 3,509.3 3,368.9 3,408.9 3,196.0 3,006.7 9,611.5 1,249.5 10,861.0 96.00 75.55 
2002 3,566.7 3,495.4 3,536.7 3,311.5 3,116.2 9,964.3 1,2r5.4 11,259.7 98.00 79.04 
2003 3,616.2 3,616.2 3,659.0 3,436.3 3,229.4 10,324.7 1,342.2 11,666.9 100.00 82.53 
2004 3,670.7 3,670.7 3,714.9 3,556.0 3,351.7 10,622.6 1,380.9 12,003.5 100.00 86.03 

2005 3,700.0 3,700.0 3,744.8 3,611.8 3,469.2 10,825.8 1,407.4 12,233.2 100.00 89.52 
2006 3,712.4 3,712.4 3,757.5 3,641.9 3,524.8 10,924.3 1,420.2 12,344.5 100.00 93.01 

2007 3,719.5 3,719.5 3,764.6 3,655.2 3,555.1 10,974.9 1,426.7 12,401.6 100.00 96.51 
2008 3,724.5 3,724.5 3,769.7 3,662.9 3,568.9 11,001.5 1,430.2 12,431.7 100.00 100.00 

2009 3,727.4 3,727.4 3,772.6 3,668.7 3,577.6 11,018.9 1,432.5 12,451.4 100.00 100.00 

2010 3,723.0 3,723.0 3,768.2 3,672.3 3,584.4 11,024.8 1,433.2 12,458.0 100.00 100.00 
2011 3,711.7 3,711.7 3,756.7 3,668.8 3,589.0 11,014.5 1,431.9 12,446.4 100.00 100.00 

2012 3,697.8 3,697.8 3,742.6 3,658.5 3,586.8 10,987.9 1,428.4 12,416.3 100.00 100.00 

2013 3,679.4 3,679.4 3,723.9 3,645.5 3,577.8 10,947.3 1,423.1 12,370.4 100.00 100.00 

2014 3,653.0 3,653.0 3,697.2 3,628.1 3,566.0 10,891.3 1,415.9 12,307.2 100.00 100.,0 

2015 3,630.4 3,630.4 3,674.3 3,602.9 3,549.8 10,827.0 1,407.5 12,234.5 100.00 100.00 

2016 3,608.4 3,608.4 3,651.9 3,581.3 3,526.0 10,759.2 1,398.7 12,157.9 100.00 100.00 

2017 3,592.3 3,592.3 3,635.5 3,560.2 3,505.6 10,701.3 1,391.2 12,092.5 100.00 100.00 
2018 3,584.5 3,584.5 3,627.4 3,544.9 3,485.7 10,658.1 1,385.5 12,043.6 100.00 100.00 
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II. Cost Per Student in 1991 Rupiah 
Enrollment for 1988 (from Repelita V): (These are projections. The new actual data is in Table 3 for 
1991, and is very close): 

Primary: 30.1 Million
 
Jun. Sec.: 6.68 Million
 
Sen. Sec.: 4.147 Million
 
Hi. Educ.: 1.6 Million
 

Total Education Expenditure: 4213 Billion
 
Unit Cost Ratio (SectorReview, p.6-83): Primary: 1.00
 

Jun. Sec.: 1.36
 
Sen. Sec.: 2.24
 
Hi. Educ.: 5.05
 

Suppose cost per primary student for 1988 is X, then 
[30.1 *X+6.68*(I.36*X)+4.147*(2.24*X)+1.6*(5.05*x)] = 4213
 
X=0.000074495 Billion Rp. = 74,495 RP
 

So: Cost per Jun. Sec. Student:74,495* 1.36= 101,313 

Cost per Sen. Sec. Student:74,495*2.24= 166,869
 
Cost per Hi. Educ. Student:74,495*5.05=376,199
 
Inflation Rate (1988-1991):1.056*1.061*1.095=1.227
 

So: Estimated Cost per Primary Student for 1991: 91,405 Rp.

Cost per Jun. Sec. Student for 1991:124,311 Rp.
 
Cost per Sen. Sec. Student for 1991:204,748 Rp.
 
Cost per Hi. Educ. Student for 1991:461,596 Rp.
 

For comparison, costs of STM's in 1991 were 464,632 Rp. per student, of which 216,000 Rp. is for
equipment. SMA's do not have the equipment costs, and generally are lower cost than STM's. 

III. Total Cost Each Year Equals Cost/Student Multiplied By Enrollment In That Year 

For Example: Total Cost of Primary Schooling in 1998 is 
29,446,400 * 91,405 = 2,692 Billion Rupiah 

IV. Total Cost Of Free Use Of Textbooks For All Students. Total costs are small in relation to 
the other school and foregone earnings costs (see Tables 1.2 and 1.3 in the text.) 

The book would be loaned to the student at the begining of the year, and returned at the end of the 
year, or if lost, paid for by the student. 
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Primary Level: 	 Each book costs 1,500 Rp
 
Each book lasts 3 years
 
Each student needs the use of 5 books since
 
there are 5 courses at each grade
 

So: Cost for free use of textbooks = Enrollment * 1,500 x 5/3
Jun. Sec. Level: Each book costs 3,000 Rp for 7 courses, and lasts 5 years 

So: Cost for free use of textbooks = Enrollment * 3,000 x 7/5 
Sen. Sec. Level: Each book costs 5,000 Rp for 7 courses, and lasts 5 years 

20% students need free use of textbooks; 
So: Cost for textbook = Enrollment * 20% * 5,000 x 7/5 

Hi. Educ. Level: No free use of textbooks, except in libraries. 

These books could be approved by the curriculum centers, produced and delivered by private firms to 
the school principal who could then sign vouchers that could be cashed by the firm at a bank. Free use 
of textbooks is very cost effective (i.e., low cost relative to the high increase of the learning that 
occurs) and is needed if universal education is to be attained. They are a very small part of the total 
costs as can be seen. 

V. 	 Equalize Pupils Per Teacher: 

Cost = 0 Rp., because new teachers would be sent to those schools with many pupils per teacher, 
and not to the other schools. New teachers will need to be recruited in the rural areas to which they 
wouid return. 

VI. Teacher Incentives 

A)Salary Base 

Base Salary Scheme (1986) is obtained from McMahon, Millot, and Eng's SectorReview (1986): 

Primary School: p. 2-258
 
Jun. Sec. School: p. 2-273
 
Sen. Sec. School: p. 2-273
 
Hi. Educ: p. 9-8
 

Teacher's Salary at 1991 Constant Rupiah: 

Base Salary * (5 Years Inflation Factor)
 
Inflation Factor = 1.092* 1.093* 1.056* 1.061 * 1.095= 1.464
 

So: 	 Primary School : 1,422,492* 1.464=2,082,528
 
Jun. Sec. School: 1,513,884*1.464=2,216,326
 
Sen. Sec. School: 1,780,224* 1.464=2,606,248
 
Higher Educ. : 1,912,400* 1,464=2,799,812
 

These nationwide overages could be refined, of course, but for this purpose are sufficient. 
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" 	 According to the Sector Review, salary for higher education is the weighted average salary
for TA, Lecturer, Associate Professor, and Professor at the ratio of 1:2:3:4 

* The decision has been made to double primary school teachers salaries in the rural and more 
remote underserved areas. This is a step badly needed and has been provided for in the 
Budget in Table 1.3. Beyond this, there is a 5% annual salary increase inJreal terms 
proposed for junior secondary and senior secondary school teachers, and a 6% annual 
increase in real terms proposed for higher education faculty. Both can be used to enhance 
quality by relating them to better training, to retention of the best teachers, and to recruitment 
of able students to become teachers. A portion of this could be made contingent in the case of 
university faculty on publication in refereed journals to keep skills up to date, and on full 
time attention to the primary job. 

B) Projection For The Total Number of Teachers Needed At Each Level 

At the Primary Level, there is PTR of 23 in 1993 proposed to stay at 23 until 2018. Therefore 
Primary Teacher's Needed: 	 1993 1,272,000
 

1998 1,280,000
 
2003 1,321,000
 
2008 1,302,300
 
2013 1,260,810
 
2018 1,240,320
 

At the Junior Secondary Level, there is a PTR of 20 in 1993 proposed to remain constant to 
2018. Therefore 

Jun. Sec. Teacher's Needed: 1993 374,402 
1998 463,384 
2003 561,993 
2008 644,729 
2013 624,638 
2018 592,204 

At the Senior Secondary Level, there is a PTR of 20 in 1993 proposed to remain constant to 
2018. Therefore 

Sen. Sec.Teacher's Needed: 1993 235,786 
1998 294,351 
2003 354,969 
2008 436,557 
2013 511,433 
2018 487,990 

At the Higher Education Level, the 	1993 PTR of 25 is proposed to decline to 15 by 2018. 
Hi. Educ. Teacher's Needed: 	 1993 25 50,229 

1998 23 103,132 
2003 21 159,505 
2008 19 223,845 
2013 17 311,384 
2018 15 418,391 
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C) Incentiv:s 

Teacher's incentives at each year = (increased base salary-base salary, in constant 1991 Rupiah) * Number 
of Teachers. 

For Example: Primary Teachers' Incentives in 1998: 
(2,561,247-2,082,528)* 1,280,000 = 612.7 Billion Rupiah 

VII. Improved Physical, Life, and Social Science, Math, and Language Teaching 

At the primary level: There is an allocation of from 100 to 500 Bil. Rupiah per year for better 
teacher training. At the Junior Secondary Level: There is an allocation of 50 Billion Rupiah for Each 
Year, related to additional training. 

At the Senior Secondary Level: There is an amount equal to 10% of the total student cost allocated in 
this area, and related to additional training. 

VIII. Resource Recovery in Higher Education from Tuition 

With the proposed increase in enrollments and in per capita incomes, resource recovery is 
projected through increased tuition increases from 15% of public university costs currently to 30% of 
the direct cost at public universities by 1998, to 35% in 2003, 40% in 2008, 45% in 2013, and to 50% 
in 2018. Note that need based grants also increase as part of the higher education budget so that 
qualified students from poor families are not excluded. The resources recovered through tuition 
increases however are about three times or more of the amounts needed to cover these need-based 
tuition waivers and grants. 

IX. User-Driven Research Grants 

The estimate of the amount needed is based on the experience in the U.S., Japan, West Germany, 
France, and England with the investment in non-defense basic R&D as a percent of GNP that is 
performed at Universities. Based on the data from Science & EngineeringIndicators, 1991 Edition, 
U.S. National Science Board (Table 4-27, p. 342): 

Table 5 
Government Financed R & D Performed at Universities 

Country Year Expenditure on R&D PercentR&D Performed 
as % ofofGNP by Universities 

Japan 1989 3.0% 18% 
U.S. 1989 1.9% 14% 
W. Germany 1989 2.8% 14% 
U.K. 1989 1.6% 14% 
France 1989 1.8% 14% 

In U.S., for example, 1.6% of GNP is spent on R&D needed by various government departments, of 
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which 14% is performed in Universities (ibid., p. 343). So if 2.5% of GNP is the public R&D
expenditure in Indonesia, with 14% of this basic research performed in Universities, then: 

GNP * 2.50% * 14% = User-Driven Research Grants to Universities. Public expenditure for research
needed by the Ministries (e.g., on population programs, health research, or economic development) isuser-driven, just as is research needed by private business firms. Public subsidies to private firms for
applied research and development, howevir, should always require the firm to contribute over 50% of 
the cost of the R&D. 

This system of peer-group review of basic faculty research to be funded, project by project, has been
started by the D.G. of Higher Education in 1991. But by the end of Repelita VI (1998) it is still low inTable 1.2 because the peer group review process that is needed in the various other Ministries and the
practice of using the universities rather than the govemment-supported research institutes has not yet
been put in place. 

X. Nonformal Education 

Taking inflationary factors into consideration, the nonformal education budget was about 36 BillionRupiah in 1991. So the nonformal education budget for literacy training only is proposed as increasing
in the first years of the 25 year plan. It then decreases as the number of illiterates in the labor force 
declines due to retirement and death. 

The Non-Formal Education Budget in 1991/92 is:
 
Development Budget (90/91) 
 : 12,664,535,000
 
Routine Budget (91/92) 
 . 23,716,433,000
 
Total 
 . 36,380,968,000 

However, Non-Formal Education soon will include many of the job training courses conducted by
other Ministries, and hence the budget shown in Table 1.2 starts to accommodate this. 

XI. Private Foregone Earnings 

Ttese are large private costs of education bome by parents. They are obtained by using foregone
earnings per student at each education level, growing at 2.5% per year to allow for productivitygrowth, and then multiplied by eniollment at each year. Forgone eamings are small or zero for grades
1-5, but large at grade 6 in rural areas, which explains why there are many drop outs at this age. See
McMahon and Boediono, Market Signals and Labor Market Analysis: A New View of Manpower
Supplies and Demand in Indonesia, p. 29 for detailed methods and data on foregone eamings (which
include children's food, clothing, housing, and transportation costs) invested by the parents. 
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II
 

The Basis for Expansion and Improvement of Education: Efficient
 
Contributions to Growth and Equity
 

Boediono and Walter W. McMahon 

ABSTRACT 

This paper presents evidence from Indonesian data for 1982-1990 that shows that an efficient 
investment strategy including significant investment in education contributes to economic growth. 
Marginal social rates of return, a key economic criterion, are high for improved basic education in rural 
areas, where real rates of return are 27%, and for expansion of all secondary education where returns 
are 11-14%. Real rates of return to investment in physical capital have fallen to an average of 9.4%. 
This suggests diminishing returns to physical capital alone, when combined with an inadequately 
trained labor force, given the high 30% of GNP being invested in physical capital formation compared 
to 2.95% of GNP invested in education (by the Central Government). This education investment rate 
is shown to be low among all ASEAN and Pacific Rim nations. 

This paper also discusses evidence from Indonesian data that shows that inequality has fallen 
slightly during the 1980's, due partly to the expansion of basic schooling and partly to the 
Government's support of progress in agriculture. But inequality still remains high in Indonesia in 
relation to the new industrializing countries of Asia. The relation of investment in education at 
different levels to inequality in earnings later and to intergenerational mobility is discussed. 

25 Year Education Goals suggested by this analysis are: 

* 	 Expanded Access: universal senior secondary education with 80% net enrollment rates by 
2013, and 25% net enrollment rates in higher education by 2018. 

" 	 Improved Quality: improved teacher and faculty pay incentives, effectiveness, and training; 
VOTEC/Industry partnerships; and better science instruction. 

o 	 Greater Equity (and quality): school textbooks available for all through grade 10; 
equalization of pupil-teacher ratios; and college tuition waivers for qualified students based 
on need. 

" 	 Greater Efficiency, for example, through less time to complete BA degrees; new resource 
allocation formulas that stress maintaining attendance in grades 1-12; and greater parental 
involvement and community participation. 
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II
 

The Basis for Expansion and Improvement of Education: Efficient
 
Contributions to Growth and Equity
 

Boediono and Walter W.McMahon
 

A primary determinant of Indonesia's future will be its success in developing its primary 
resource, its people. The question is how to do this as effectively as possible so that education and 
other forms of investment make their maximum contribution to achieving faster growth, as well as 
equity for all. The latter requires providing good quality education to the rural and urban poor as a key 
means of continuing the reduction of poverty. 

The achievements of education in Indonesia during the first 25 Year plan that is now ending are 
truly impressive. They include: 

" Achievement of universal primary education, with access rising from a net enrollment rate of 
50% in 1968 to 91% today, 

* 	 A fourfold increase in secondary education, rising from a 10% net enrc'Iment rate in 1968 to 
41% at the junior secondary level and 21% at the senior secondary level A.,day, 

" 	 Dramatic expansion of higher education, from a very few institutions in 1968 to over 800 
today, 

* 	 Essentially co-equal education of women, 
* 	 Lower and falling population growth rates due in large part to falling fertility rates as more 

women secure education beyond 9th grade, 
* 	 Rising productivity in agriculture, aided by the increased education of farmers, and 
• 	 Falling inequality in the income distribution, due in part to the extension of universal primary 

educat'on (and government policies aiding agriculture).
 
But in spite of these accomplishments, problems do remain:
 
* 	 The Quality of education has suffered, at all levels, 
* 	 Equity for all has not been achieved, with -,|equality still high (Gini = .32) in relation to the 

newly industrializing countries of Asia, 
* 	 Efficiency of the education system is not ideal, with college students taking too long to finish 

and to find jobs, some inefficiencies in the capacity to manage the primary schools and in the 
payment of teachers, some external efficiencies in employment, and some schools with 
insufficient books in the poorer schools. 

Quality, equity, and efficiency are all a part of access. If the access is not to education of good 
quality, that is equitable to all, and also efficient, then the resources invested in education are not 
contributing as much to growth in Indonesia and to the reduction of poverty that they otherwise could. 

These therefore are the three themes suggested for human resource development through 
education in the new 25 Year Development Plan: quality, equity, and efficiency. They are new 
emphases in relation to the first 25 Year Development Plan, given the new needs that now exist. Both 
however have in common a continuing expansion of access to education as a contributing factor to 
Indonesia's economic growth, and reduced inequality, but now with these additional dimensions. 
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Improvements in quality cost money, just as do improvements in equity, and the expansion ofaccess. Some of these improvements can be financed through improvements in efficiency. But not all.Additional resources will be needed. The question to be addressed in this chapter is this: Will the netgain 	from the resources invested be greater by expanding enrollments (access), or by investing thesesame 	resources in improving quality, or is the net payoff to growth higher to both than the returns togrowth from alternative investment of these funds in physical capital accumulation? And what aboutequity? Does investment in reducing the 38% of children who do not currently fimish 6th grade alsohave a high economic return and contribute efficiently to growth?
To anticipate our conclusion, there is good evidence that increased investment in education inIndonesia has a very good payoff in relation to alternative uses of the funds (e.g., average rates ofreturn to investment in physical capital). The evidence related to equity (e.g., expanding access torural education through grade 9) is again that the growth payoff is relatively large, and improvingeducation inthe poorest areas 	does not have to be defended on humanitarian grounds alone.evidence on the net return to improving quality in Indonesia is more limited, and much of it 

The
isanecdotal. But overall we do conclude that investment in improving the quality of education, as wellas improving equity and access, all have a better payoff than do alternative investments, and therebycontribute efficiently not only to faster per capita economic growth but also to reduced inequality.This therefore offers an objective basis for the new themes of quality, equity, and efficiency

supplementing continuing expansion of access over the next 25 years.
This chapter considers some of the worldwide research, as well as the Indonesian data, on these 

points. 

I. 	 THE CONTRIBUTION OF EDUCATION TO GROWTH: APPROACHES TO
 
MEASUREMENT
 
There are basically two approaches avaiable for appraising the contribution of education toeconomic growth in Indonesia, and elsewhere. The first is the production function approach whereoutput, and growth of output (preferably in per capita terms) are related to inputs such as machineryper worker, hours of labor, quality or education of that labor, and technology. All of the latter requireinvestment: investment in plant and equipment, investment in education, and investment in R&D andtechnology transfer. This production function approach underlies growth accounting, pioneered byEdward Denison (1984), as well 	as regression methods of estimating productic-i functions from thedata. No growl'i accounting type studies have been done for Indonesia from whici the contribution of
education to improving the quality of the labor force could be distilled. However a few production
function type studies have been done 	 that include the education of the workers both at themicroeconomic level of individual firms (e.g., Harris and Wheeler, 1991) or individual farms (e.g.,Lockheed, 1987), and also at the macroeconomic production function level (e.g., Rony Bishry, 1991).The decomposition of a production function to get the "contribution of education to growth" has thelimitation that the result depends on how much has been invested in education; if the investment made(at the limit) is zero, then even though the rate of return on each Rupiah invested is extremely high, theproduct of these which is the contribution to growth is zero. Nevertheless, the production functionapproach offers some very useful insights that will be reflected in the discussion that follows.The second basic approach involves estimating social rates of return to the investment made ineducation at each level. This has the advantages over simple marginal productivities of each input ofdiscounting to present value a stream of expected future marginal productivities, and thereby taking thetime 	dimension into account, as well as resulting in a rate that can be compared directly to rates ofreturn on investment in physical capital. These rates of return have 	 been computed frommicrocconomic earnings data for Indonesia both by the direct method and by the Mincer earningsfunction method (e.g., McMahon and Boediono, 1991), and from production functions (e.g., Lockheed, 
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1987 and Psacharopoulos and Woodhall, 1987, p. 49). All social rates of return cited here are 
marginal rates of return to a level of education (e.g., to 6 years of primary, or to 3 years of junior
secondary, etc.). As such they do take into account the complementarity over the life-cycle, or"option-value" of the lower levels in the sense that completion of the lower level is necessary, or ajoint
product, for completion of the higher level and the returns it produces. The contribution at the earlier
level is taken into account by use of the foregone earnings costs, which assumes that the student in 
question would have earned an amount equal to the average of the earnings of a person of the same 
age, sex, (and race) who left school at the end of the prior level. This is not a perfect measure of what
he or she could have earned, and hence not a perfect separation of the complementarity, as a basis for 
making efficient allocations of funds invested in education to each level. But it is market-based, and 
there are not good alternatives that meet the test of meaningful economic efficiency criteria. Social 
rates of return must be used only with judgment also applied, but when so used, they do reveal a lot
about where the larger contributions to economic growth are coming from. 

Evidence In Indonesia
 
Considering basic education first, is the goal of attaining a 100% 
 net enrollment rate in both 

primary and junior secondary education by 2008, while simultaneously improving its quality and 
equity, a wise investment for Indonesia, given the resources that it will take? 

The evidence is that basic education is currently an excellent investment in Indonesia, as revealed 
by current social rates of return. It is likely to stay so as globalization proceeds (see Chapter V).

At the primary level, the best estimates available are that the real rate of return to improving rural 
basic education by making the investment in textbooks, in teacher-pay supplements for teaching in 
remott areas (recently approved), and in accessible classrooms is about 27% (see Lockheed, 1987). It
is likely to be lower than 27% in "non-modernizing" agricultural environments such as those in Irian 
Jaya and the east islands. But if globalization affects these areas eventually, this is likely to change
(see Chapter V below, and T. W. Schultz, 1975, cited there).

This suggests that these kinds of improvements in the quality and equity of education in grades
1-9 to reduce dropouts in the poorer rural (and urban) areas can reasonably be expected to make an 
efficient contribution to economic growth, as well as to reduced inequality. To this must be added the
known side effects from the education of women in improving health and reducing population growth
rates. (See McMahon in Psacharopoulos, ed., 1987, p. 129 for a survey of the research.)

At the junior secondary level in urban areas, the evidence relevant to moving from the current 
1991-2 41% net enrollment rates to 100% net transition rates by 2003 and 100% net enrollment rates
by 2008 (see Chapter I above Table 1.2 and Appendix to Chapter I Tables 3 and 4) is that this also
yields a very good realsocial rate of return. It has held steady at 13-14% from 1986 to 1990 as shown 
in Table II.1. (The 1982 rates shown include earnings from all jobs, rather than just the first job, and 
therefore are a bit higher.) This is a very respectable return to expansion (and improvement in quality)
at this level. It is well above the average 1985-1990 9.4 percent real rate of return to investment in 
physical capital, also shown in Table 11.1. The 22 percent nominal interest rates in 1991, less the 
12.1 percent current inflation rate, gives a 9.9 percent real rate of return for 1991, but this fluctuates 
some from year to year.

Table II.1 and Table 11.2 offer very strong evidence that these returns to investment hi both basic 
education and in senior secondary general education are not only high, but are also available 
throughout the regions, and not just in Jakarta. Returns to investment in senior secondary vocational 
education are somewhat lower overall and falling relative to senior secondary general (Table 11.1). But 
they are particularly high in West Java, Centra Java, and East Java, although generally lower 
elsewhere, as shown in Table 11.2. 
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In 1987 40 percent of the labor force in Indonesia still had less than a 6 year primary school
education. This is a serious limitation tj achieving faster per capita growth and to further reductions in 
the population growth rate (see Figure 11.1). Furthermore the rate of expansion of junior secotidary
education in Repelita V is not sufficient to attain universal secondary education through 9th grade by
1993. Current net enrollment rate in junior secondary is only 41% (see Table 3, Appendix to
Chapter I). However, declaration of the intent to do so is a very positive, economically efficient, and 
equitable step forward. 

Table 11.1
 
Real Rates of Return to Investment in Education
 

and in Physical Capital
 

Nationwide, Male and Female
 
RUPIAH INVESTED IN: 1982 1986 1988 1989 1990
 

URBAN EDUCATION(a)
 
Primary and Under 13% 16% 
 13% 4% 
Junior Secondary General 17% 14% 13% 14%
 
Senior Secondary General 22% 16% 13% 11%
 
Senior Secondary Vocational 16% 15% 10% 6%
 
Academy (3 years) 13% 10% 12% 5%
 
University (4 years) 11% 7% 6% 5%
 

RURAL EDUCATIONAL (b) 

Basic Educ. Through Grade 9 27% 27% 27% 27% 

PHYSICAL CAPITAL INVESTMENT 
Real Rate of Return, 

1982-90 Average 9.4% 9.4% 9.4% 9.4% 9.4% 
Real Interest Rates .8% 9% 14.1% 13.2% 9.9% 

EXHIBIT 
Inflation Rate 9.7% 9.2% 5.6% 6.1% 12.1% 
Nominal Interest Rates 10.5% 18.2% 19.7% 19.3% 22% 

Notes and Sources: 
a. 1982 education returns are higher (and more accurate than for 1986) because earnings for "all jobs" arc reported in 
SUSENAS 1982. The SAKERNAS 1986, 1988, and 1989 sources report earnings on the first job only, but do reveal a 
decline at primary, senior secondary vocational, and academy levels from 1986-1989. 

b. Lockheed (1987). See also Psacha.-opoulos (1985), pp. 48-9 for the similar wet rice cultures of Malaysia and Thailand. 
Farmers are removed from the SAKERNAS-SUSENAS survey since their money earnings understate the total value of their 
physical output. 
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Table 11.2
 
Real Rates of Return by Region/All Urban Workers (M+F)
 

Level of Jakarta West Java Central Java 
Education 1982 1986 1988 1989 1982 1986 1988 1989 1982 1986 1988 1989 

Primary & Below 0.17 0.17 0.16 0.07 0.15 0.17 0.14 0.02 0.12 0.16 0.17 -0.01 
Junior Secondary 0.23 0.10 0.24 0.10 0.13 0.15 0.11 0.18 0.25 0.13 0.12 0.20 
SeniorSec. Gen. 0.28 0.19 0.10 0.08 0.21 0.13 0.12 0.13 0.31 0.17 0.12 0.10 
Senior Sec. Voc. 0.08 0.20 0.07 0.05 0.15 0.18 0.09 0.08 0.11 0.16 0.09 0.08 
Academy (3 Years) 0.30 0.07 0.11 0.03 0.14 0.13 0.08 0.11 0.09 0.10 0.09 0.08 
University 0.18 0.11 0.07 0.02 0.10 0.09 0.06 0.08 0.08 0.05 0.09 0.05 

Level of Yogyakarta East Java Sumatera 
Education 1982 1986 1988 1989 1982 1986 1988 1989 1982 1986 1988 1989 

Primary & Below 0.12 0.15 0.17 0.04 0.12 0.18 0.10 0.04 0.25 0.16 0.13 0.04 
Junior Secondary 0.17 0.18 0.15 0.10 0.18 0.14 0.13 0.19 0.18 0.13 0.12 0.16 
Senior Sec. Gen. 0.29 0.15 0.08 0.12 0.29 0.13 0.12 0.12 0.11 0.14 0.10 0.10 
SeniorSec. Voc. 0.13 0.10 0.11 0.09 0.10 0.09 0.08 0.09 0.10 0.14 0.06 0.07 
Academy (3 Years) 0.10 0.09 0.05 0.08 0.10 0.12 0.05 0.08 0.14 0.14 0.03 0.07 
University 0.13 0.09 0.04 0.05 0.20 0.04 0.04 0.06 0.10 0.08 0.03 0.05 

Level of Kalimantan Sulawesi Other Islands 
Education 1982 1986 1988 1989 1982 1986 1988 1989 1982 1986 1988 1989 

Primary& Below 0.12 0.18 0.22 0.08 0.13 0.18 0.13 0.07 0.17 0.14 0.13 0.11 
Junior Secondary 0.15 0.12 0.08 0.09 0.10 0.15 0.15 0.13 0.12 0.17 0.07 0.21 
SeniorSec. Gen 0.17 0.17 0.13 0.05 0.15 0.13 0.06 0.08 0.23 0.21 0.09 0.12 
Senior Sec. Voc. 0.09 0.10 0.05 0.06 0.08 0.15 0.08 0.06 0.17 0.19 N/A 0.06 
Academy (3 Years) 0.11 0.06 N/A 0.05 0.06 0.09 0.09 0.02 0.16 0.16 N/A 0.11 
University 0.08 0.05 N/A 0.04 0.09 0.10 0.03 0.02 0.12 0.06 N/A 0.03 

41
 



Figure U.1 
Educational Attainment 

of the Labor Force, in Percent 
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What needs to be done next as developed in Chapter V on the implications of technical change, 
as well as based on the data in Table 11. 1is to also move toward universal senior secondary education. 
All of this will require expanding the rate of investment by the Central Government steadily and fairly
quickly from 3 percent to 4 percent of GNP (and from 10 to 18 percent of the total government
budget). The designs for implementation need continuing effort and attention. But this will be 
necessary to achieve the goal of 100 percent of each age cohort by 2008. This is especially true if the 
education is to be of reasonably good quality, and reach the more remote rural areas and lower income 
provinces. Research in other countries shows that the declaration of Compulsory Basic Education is 
largely meaningless unless there are the necessary budgetary commitments needed to reduce the drop 
out rate, by means of policy interventions designed to improve quality and equity.

Senior Secondary Schools also need to expand considerably. To achieve an 80% net enrollment 
rate in senior secondary education by 2013 will also require a major policy intervention and a design to 
overcome implementation problems. Inthe case of higher education, additional resource recovery and 
improvements in efficiency should help to finance expansion and improvements in quality. In addition 
to the commitment of the Central Government, consideration also needs to be given to incentives to 
local Kabupaten to increase their local support for the schools both to supplement the central support
for the primary and secondary schools and to permit further decentralization of decisions. There is a 
Presidential Decree that permits local Kabupatens to vote local property taxes for local education. But 
it is not being utilized. In the U.S. and Japan, it is not only the schools, but also the health district,
sanitary district, road repair and other local units where local voters can change the millage rates,
which are then combined into one tax rate. Perhaps the Presidential decree needs to be made more 
specific so that local tax funds will be appropriated specifically for schools, sewage, and other units 
where there are local elections by the taxpayers. The Central Government also needs to provide not 
only additional matching financial incentives directly to those localities that tax themselves, but also 
proportionately larger National grants to the lower income Kabupatens. This might start to get the 
Decree utilized because the schools tend to be the most popular with the voters. 

Higher education also badly needs to improve quality. But quality improvements and expansion 
can be financed in part with expansion of the private universities, greater efficiency in the public
institutions (e.g., 4 years rather than 6 to complete a BA, use of RAs, TAs, and work study), and more 
resource recovery from parents through public university tuition and fees. iis resource recovery will 
have to be accompanied by more systematic nationwide financial need analysis with tuition waivcrs to 
intellectually qualified college entrants from low income families tuitions continue toas rise. 
Otherwise the latter group will merely be driven out, and a valuable national resource wasted. 

H. EDUCATION, INEQUITY, AND POVERTY REDUCTION 
More education alone contributes little or nothing to the reduction of inequality. But who gets

the education is very important. If the basic education were distributed more equally to the poor rural 
areas and the poorer regions, this could potentially make an enormous contribution to reducing 
inequality and reducing poverty. 

There is currently, for example, an enormous variation in the number of pupils per teacher (100
in some of the underserved areas, and 8 pupils per teacher in other schools), and a lack of textbooks 
(which are a very cheap and cost effective resource), in many of the poorer schools. See Nielsen and 
Sommerset (1991) and Theisen, Hughes, and Spector (1990). The government has recently made the 
decision to approximately double the salaries of teachers in primary and junior secondary schools who 
serve in the poorest and most remote areas. This is an extremely important step toward correcting this 
problem. The whole local infrastructure is important: access to credit by small enterprises, the local 
roads, harbors for export, health, sanitation, and basic education. 
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The international evidence is that where access to good quality basic education is widespread, the
size of the middle class grows and after some time 	has passed, inequality diminishes. (See G.Psacharopoulos, ed., Economics of Education: Research and Studies, 1987, pp. 261-6.) Widespread 
access to good quality basic education through grade 9 is vital to the continuing reduction of inequality
and to reduction of poverty. However to reduce inequality in the income distribution later, Knight and
Sabot (1990) found in their in-depth study that inequality was reduced more in Kenya from 1960 to
1990 where access was expanded to secondary education than in Tanzania where it was not. Those
few in Tanzania that were allowed access to secondary education based on the "manpower
requirements" approach used there earned scarcity rents later, leading to greater inequality. They also
found that intergenerational mobility (and intergenerational equity) were very limited in both places by
the tightly restricted access to higher education and the lack of need-based grants. The international
evidence is that investment in higher education in general increasesinequality, at least up to the point
where a high percentage of each age group are going to college, as in Japan, Korea, and the 
United States. 

In Indonesia the degree of inequality has been diminishing, slowly, and also poverty has fallen,
according to the recent World Bank (1990) Poverty Assessment and Strategy Report. Indonesia has
been somewhat successful in thi3; matter therefore in recent years, and also apparently firmly set on a 
course of per capita economic growth accompanied by declining inequality. This is similar to thesuccessful pattern in this regard achieved by Japan, South Korea, Taiwan, Hong Kong, and Singapore
(see McMahon 1987, "Education and Industrialization," Part IV).

Table 111.3 shows the Gini coefficients for Indonesia, as well as the percent of total income
received by each cumulative 10 percent of the population (i.e., the Lorenz curve). This 	shows that
inequality declined from 1984 to 1987 from a Gini of .33 to .329 in the urban population, and from
.293 to .277 within the rural population. Overall, inequality declined from 1984 to 1987 from a Gini of.331 to .321, and the percent of total income received by the lowest 10 percent increased from 3.40 to
3.78 percent of total income. There is still at least 30 million people in Indonesia in serious poverty
experiencing inadequate caloric intake, high infant mortality, and all of the other symptoms (ibid.,p. viii). Of these, disproportionately large percentages of the poor are in agriculture (32.3%) and are
illiterate (38.9%). In fact, of those in poverty, over 75 percent either have no schooling, (34.6%) or did 
not complete primary school (40.8%).

The World Bank (1990, p. 18) attributes Indonesia's success thus far in reducing poverty and 
inequality to 

(1) 	 The Government'spolicies in supportof the agriculturalsector,which experienced rapid growth
in the 70's and 80's. 

(2) 	 The Government'sinvestment in primaryschools, and the achievement of virtually universal
primary education. This is in sharp contrast to Pakistan, Nepal, and most of Sub-Saharan Africa
which are lagging far behind this educational achievement, and where there is no evidence that 
poverty has declined. 

(3) Adjustment to the externalshocks of the 80's in ways that avoided excessive cuts in poverty-related
expenditure, and also included deregulation and reduction of monopoly elements. 
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Table 11.3
 
Lorenz Curves and Gini Coefficients for Indonesia
 

Urban, Rural, and Nationwide, 1984 and 1987
 

Poorest Cumulalive Percentage of Total Expendituresa 

Percent of Uiban Rural Total 
Population 1984 1987 1984 1987 1984 1987 

10 3.23 3.46 3.77 4.26 3.40 3.78 
20 7.88 8.15 8.99 9.81 8.14 8.77 
30 13.54 13.84 15.18 16.21 13.82 14.59 
40 20.15 20.54 22.25 23.42 20.42 21.20 
50 37.76 28.05 30.28 31.46 27.97 28.73 
60 36.46 36.74 39.35 40.44 36.62 37.27 
70 46.51 46.81 49.65 50.59 46.57 47.10 
80 58.38 58.69 61.50 62.25 58.40 58.76 
90 73.47 73.58 76.06 76.42 73.31 73.48 

100 100.00 100.00 100.00 100.00 100.00 100.00 

Ginib 0.333 0.329 0.293 0.27 0.331 0.321 
Ginic 0.330 0.322 

Notes: 
a. The Lorenz Curve is based on the deflated SUSENAS expenditure data and differs slightly from that obtained at nominal 
prices. 
b. Based on real expenditures. 
c. Based on nominal expenditures. 

Source:World Bank staff calculations from 1984 and 1987 SUSENAS surveys; see Ravallion and Huppi, 1989. Pengeluaran 
Uniuk Konsumsi Penduduk Indonesia 1987, Book 1 (Expenditure for Consumption in Indonesia 1987), CBS, January 1989. 

As a strategy for the future, the conclusion of this chapter with respect to equity is essentially the 
same as that of the World Bank (1990, p. 75) which says: 

In Indonesia as elsewhere, education can play a key role in reducing poverty over the long term, 
both indirectly through improving the productivity and efficiency of the work force in general 
which will lead to faster rates of economic growth, and directly through inculcating the poor with 
the skills necessary to raise their productivity and hence their employability and their incomes. 
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M. SPECIFIC PROPOSED 25 YEAR GOALS 
The path of sustained high per capita economic growth accompanied by continuing reductions ininequality (GBHN, #3-5, p. 24, and Pancilisa) requires deliberate investment policies to improve thequality of the Indonesian people through improving the quality, equity, and efficiency of education as 

discussed above. 
These can now be summarized as proposed goals for the new 25 Year Development Plan,1994-2018. Since improvements in the quality of education at all levels, and expansion of equity and access will require additional investment, the improvemeats in efficiency and the additional financial

commitment required to do this will also be considered.
It is notable that all of the Pacific Rim countries expanded secondary education rapidly andimproved the quality of their education systems prior to their "take off" into fast per capita incomegrowth. This is discussed in a later chapter by Boediono and Adams (1991). The comparison ofenrollment rates is summarized in Table 11.4 below based on International Monetary Fund data shownin detail for 1960-1989 in the Appendix (Chapter IX, Tables 1 and 3) and discussed further in ChapterVIII. It shows that in all cases 56-82 percent of the secondary school age groups were enrolled insecondary schools in these Pacific Rim countries in the 60's and 70's, compared to only 45.5 percentgross enrollment rate (and 34% net enrollment rate) in Indonesia currently. Labor markets in thesePacific Rim countries at the senior secondary graduate level apart from cyclical fluctuations arecurrently very tight, in spite of the large expansion of secondary education there. This investment inimproving the quality of their people through education has required a financial investment of16 percent to 27 percent of their government budgets mrall cases, compared to 13.76 percent inIndonesia currently. The latter 13.76% includes the investment made by the Ministry of Home Affairs as it pays primary school teachers, but does not include the relatively smaller expenditures foreducation by the Ministry of Religion or Ministry of Labor since they are not included for the other 

countries. 

Table 11.4

Secondary Enrollment Ratios, and Investment Effort, at "Take OfW'
 

Near "Take- Enrollment Rates Investment in Educ.Country fyLXr Primary Sondry as % of Gov'tEp. 
(Net) (Gross) 

Japan 1965 100% 82% 26.6% (1971)Singapore 1972 100% 72% 15.7% (1972)Korea 1975 100% 56% 17.1% (1973)Taiwana 1975 100% 66% 18% (1983)
Hong Kong 1977 100% 56% N.A.Malaysia 1987 100% 59% 20% (1987)Indonesia 1992 92% 45.5% 13.76% (1988) 

Notes: 
a. Source: Kuo, Rania, and Fei (1981, p. 40).
b. Source: Chapter IX (Data Appendix), Table I. 
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In more specific terms, goals for the next 25 Year Development Plan discussed above and in the 
GBHN 1993 drafts are offered in Table 11.5 along with some estimates of the financing requirements. 
They are: 

PRIMARY EDUCATION (See Appendix to Chapter II for estimated costs of each component and 
for explanation of the basis for these estimates.) 

" Access: An extension of opportunity to study that attains a 100% net enrollment ratio in 
elementary school by 1998 (GBHN 1993 #6). 

* 	 Improved Equity: Dramatically increased salarfes for primary teachers in the remote and 
low income areas. Equalization of pupils per teacher, and free use of school-owned 
textbooks for all by 1998; Table 5 elimination of dropouts in rural and in poor urban areas)
(GBHN, 1993, #6). This support for free use of textbooks includes privatization of textbook 
production which should help to improve the quality and variety of textbooks available,
while improving delivery of the vast numbers required. Books could be paid for by check, 
including the cost of delivery, after they are delivered. 

* 	 Improved Quality: Improvements in the training of primary school teachers, including 
adequate pay incentives to attract and retain the able, high quality teachers by 2008 (GBHN
1993, #5). This is needed to provide incentives for teacher training to upgrade skills. (See
Table 11.5 for estimated costs, and Appendix.) 

SECONDARY EDUCATION 
* 	 Access: Univcrsal Secondary Education by 2013 consisting of: 
Junior Secondary through grade 9 with a 100% transition rate by 2003, and close to a 

100 percent net enrollment rate by 2008 (see Repelita V,GBHN 1993 #6, the analysis above, and the 
Data Appendix, Chapter IX,Table III). 

Senior Secondary through grade 12 with a 80 percent net school enrollment rate by 2013. 
(Korea and Taiwan both went from 48% to 92% in 17 years.) If there should be more unemployment
in this group it would lower the relative wage and increase export competitiveness. 

Senior Secondary Vocational: Increased participation by private business and industry through
shared instruction, apprenticeships, and intemships appropriate to technological change and adaptation.
Privatization of some apprenticeship programs, with school/industry partnerships.

* 	 Improved Equity: A new i'mancial resource allocation formula that provides a guaranteed 
minimum expenditure per pupil. Free use of school textbooks for all junior and senior 
secondary school children. 

* 	 Improved Quality: Improved language, mathematics, and science teaching to form an 
intellectual attitude that stresses rational thought, problem solving, and appreciates science, 
while developing an ability to participate in technological development and continuing 
change (see Chapter V below and GBHN 1993 #5). Teacher pay incentives are also badly
needed, since many secondary school teachers appear to be moonlighting. (See Table 11.5 
for Rupiah estimates, and Appendix to Chapter II for the basis for the estimates.) 
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Table H.5 
25 Year Development Education Goals: High Population Growth Scenario 

Estimates of Financing Needs, in Billions of Rupiah at 1991 Prices 

Enrollment and Annual Investment Required[c]PRIMARY EDUCATION In 1998 2003 2008 2013 2018 
Access: 	 100% Net Enrollment Rate by 1998 (Now

91% Incl. Islamic but Not Paket-A)[c] 29,446,400 30,384,100 29,953,000 28,998,800 28,527,600

Total investment, at constant (Rp. 91,405)

cost/student (Bil. Rp.)[c] 
 2,692 2,777 2,737 2,651 2,608Equity: 	 Textbooks for all by 1998 (Bil. Rp.) 74 75 75 75 74Equalize Pupils Per Teacher by 1998 (Bil. Rp.) 0 0 0 0 0 
Aid to Underserved Schools, New
 
School-Aid Formula 
 450 700 800 800 950Qnality: 	 Teacher Training and Pay Incentives (Bil. Rp.) 1,200 1,950 3,000 3,960 4,950 
Improved Administration 
SUBTOTAL (Bil. Rp.) 4,416 5,502 6,613 7,486 8,582 

JUNIOR SECONDARY EDUCATION 
Access: 	 100% Transition Rate by 2003, and
 

100% Net Enrollment Rate by 2008[c] 
 9,267,695 11,239,873 12,894,593 12,492,774 11,844,097
Total investtmt at constant (Rp. 124,311) 
cost/student (Bil. Rp.) plus more 
Bldgs. in 93-8 1,500 1,397 1,603 1,553 1,472Equity: 	 Textbooks for all by 1998 39 47 54 52 49 
Aid to Underserved Schools; equity in
 
aid formula 
 500 700 800 1,000 1,000Quality: 	 Teacher Pay Incentives (Bil. Rp.) 1,300 1,950 2,600 3,300 4,350
New National Curriculum (Bil. Rp)., Improved
Science, Math, Language Instruction 50 150 250 350 450SUBTOTAL (Bil. Rp.) 3,339 4,244 5,317 6,255 7,321 

SENIOR SECONDARY EDUCATION 
Access: 80% Net Enrollment Rate by 2013,

1991: 21.4%[c] 5,887,022 7,099,394 8,731,150 10,228,674 9,759,816
Total investment at constant (Rp. 204,748)
cost/student (Bil. Rp.)[c] 1,025 1,454 1,788 2,094 1,998Equity: Free Use of'"cxtbooks (Bil. Rp.) 40 50 60 70 80 
Aid to Underserved Schools; Equity in 
the Aid Formula 200 600 1,100 1,310 1,520Quality: 	 Improved Science, Math, Language Teaching 161 211 276 276 273Teacher Pay Incentives (Bil. Rp.) 725 1,600 2,300 3,100 4,000Vocational/Private Industry Partnerships 20 40 60 100 100SUBTOTAL (Bil. Rp.) 2,171 3,919 5,584 6,950 7,971 

HIGHER EDUCATION 
Access: 	 25% Net Enrollment Rate by 2018,

1991: 5. 7 7%[c] 3,567,229 4,395,532 5,123,992 5,939,142 6,686,843
Total investment at constant (Rp. 461,591)
cost/student (Bil. Rp.):[c] 1,647 2,029 2,365 2,741 3,087

Equity: 	 Costs (Bil. Rp.), Tuition Waivers Based on 
Need Analysisfa] (10% of Students) 226 338 473 640 854Strengthened Provincial Universities (Bil. Rp.) 300 450 950 1,500 2,000Quality: 	 Better Faculty Salary Incentives (Bil. Rp.) 9G0 1,750 2,250 2,750 3,032User-Driven Research Grants (Bil. Rp.) 100 200 500 800 1,5 02 
Improved Science Instruction 
SUBTOTAL (Bil. Rp.) 3,173 4,767 6,528 8,431 10,565 
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Table H. 5 (Continued) 

Enrollment and Annual Investment Required[c 
In 1998 2003 2008 2013 2018 

NONFORMAL EDUCATION 
Education for illiterates (Bil. Rp)., plus job training 200 300 400 500 500 

TOTAL DIRECT INVESTMENT REQUIRED 

(Bil. Rp.) 13,299 18,732 24,442 29,622 34,939 

TOTAL AMOUNT AVAILABLE 
(Bil. Rp. in constant 1991 Prices)[b] 12,700 20,000 29,400 41,900 54,100 
If GNP Grows at 5%/Yr. See Table 1.4. 

Notes:
 
[a.]Tuition waivers and need-based grants are more than offset by increased tuition revenue.
 
[b.lAssumes GNP grows at 5%/year in real terms.
 
[c.]Enrollmcnt at each level here is the gross enrollment including, under and over age enrollment, and enrollment in the
 
Madrasah schools. Taken from Table 3 in the Appendix to the executive summary (Chapeter 1).
 
[d.]This is the 1991 net enrollment rate of persons age 19-24. The gross enrollment rate is 10.3% but this includes 974,342
 
and over age students in 1991.
 

HIGHER EDUCATION 
" 	 Expanded Access: Raising net enrollment rates frem the current approximately 6.5 percent 

in 1992 of this age group toward a 25 percent net enrollment ratio by 2018. (Enrollment 
rates ir Japan and Korea are currently 30% and 37%, respectively.) Decentralization and 
increased autonomy based on accreditation (GBHN, 1993, #7) permitting the private sector 
to accommodate a significant part of the enrollment increase. 

" 	 Improved Efficiency. Reduction in average enrollment for 4 year bachelors degree 
programs, which reduces costs and permits greater expansion of net enrollments, increased 
resource recovery from parents and students. 

* 	 Greater Equity: Tuition waivers only for students from lower income families, based on a 
new national computerized financial need analysis system done by private contractors such 
as ACT or CEEB. Strengthening of the Provincial Universities, and greater access to college 
for young people in the Provinces. Some two year community colleges close to student's 
homes. 

* 	 Improved Quality: The greater efficiency facilitated by greater resource recovery 
mentioned above can be one means of financing better salary incentives to attract and retain 
higher quality faculty. (See projected amounts of private resource recovery in iigher 
education in the third line from the bottom in Table 11.5, and the explanation in the 
Appendix.) Improved science education. 

Greater use of user-driven research performed at universities and financed by government as 
well as private industry. This helps faculty and students stay up-to-date in all fields. 
(Chapter V, GBHN 1993 #7) It will be necessary as Indonesia begins to train its own 
Ph.D.'s in the Indonesian Universities in research methods. 
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NON-FORMAL EDUCATION (See Table 11.5.)
* Non-school education for illiterates and those with limited skills who are now 40% of the

labor force (See Figure 11.1 above) to reduce unemployment and raise their productive
ability. (Draft GBHN, 1993. #8). 

IV. THE BALANCE BETWEEN INVESTMENT IN HUMAN AND PHYSICAL CAPITAL 
This investment in growth, equity, and the quality of education requires cost effectiveness and

good quality with compensation for the inability of poor areas to mobilize local resources. But it also
requires an appropriate balance between rates of investment in physical capital and in human resource 
development.

High rates of investment in physical capital without adequate investment in human capital, aswell as lack of availability of human capital management and production skills by small and medium
sized enterprises in the provincial villages and towns leads to diminishing returns to the investment in 
physical capital.

Indonesia is at a stage in the balance between industry and agriculture where if appropriate
policies are followed, a take off into faster real per capita growth accompanied by continuing
reductions in the inequality in the income distribution appears to be a realistic and achievable goal.
Efficiency and equity are not in conflict and there is not a trade-off between efficiency and equity
normally stressed by economists in the special case of investment in the education of children. But
appropriate policies must be followed. Education is a necessary condition (although not a sufficient
condition) for faster growth during the next 25 years, since it is complementary not only with physical
capital but also with technology (see Chapter V). An equitable distribution of access to good quality
basic education is also a necessary condition to the reduction of poverty and the continuing reduction
of inequality, and hence to attaining rising living standards for all.

Indonesia has a choice. Its rate of investment in physical capital has moved upward aggressively
from 11.7 percent of GNP in 1969 (Repelita I) to 30.17 percent of GNP currently (at least as of the endof Repelita IV), second only to Singapore in ASEAN (see Chapter VIII, Table IV.3). But Indonesia's 
rate of investment in education which is necessary to support the industrialization and to provide equity
has been very modest. At 13.76 percent of the Central Government's budget in 1988 (Table 11.4), it is 
at the low end of all ASEAN and Pacific Rim countries, where the overall average is 18.6 percent (see
Figure 11.2, below, and Chapter IX, Table 1).

As a percent of GNP, Central Government expenditure is nowhere near as low as Pakistan. Butat 2.95 percent of GNP in 1988 (Including Home Affairs primary school teachers pay) the rate of
educational investment by the Central Government is still low among ASEAN and Pacific Rim
countries, where the average is 4.2 percent (see Figure ii.3, below and Chapter IX,Table 1, for other
years). This rate of investment in education is only about three-fourths of the 4 percent of GNPinvested by Japan in 1960 at the time of Japan'stakeoff into fast growth, about three-fourths of the
4.01 percent invested by the Central Government in Thailand in 1982 and about half the rate or Central
Government investment in education in Malaysia in the 1972-1975 period (see Chapter IX, Table I).When South Korea took off into fast per capita growth in the early 1960's, the Ministry of Education's
budget was 2.6 percent of GNP and 15.2 percent of total government expenditure, compared to 2.95%
and 13.76% in Indonesia). This however greatly underestimates Korea's actual investment, becauseindependent investment by the Provinces, local governments, and by private households is
considerably larger in Korea in most years than the investment made in education by those lower levelsin Indonesia. Within countries where there is considerable local autonomy, lower income regions tend 
to spend a larger percentage of their GNP, not a smaller percentage, on education. Voters tend to vote 
to tax themselves more if most of the revenue raised is to be used to improve the quality and access to
education. Private education tends to grow more rapidly when public schools of good quality are not 
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Figure 11.3
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available, which is also evidence that education is one of the most popular public (and private) goods.
Examples of countries that have chosen a physical capital intensive route to industrialization 

without adequate investment in development of the necessary human resources are presented in an 
earlier background paper (W. McMahon, 1987, pp. 13-17). A common result of this is the pattern 
described by the Kuznets inverse "U." It describes increasinginequality in the income distribution at 
first, due in part to low labor absorption rates in the physical capital intensive sectors. There is a 
polarization of the "modem" and "trauitional" sectors, and capital goods that cannot be operated 
effectively given the lack of adequately educated labor. This results in diminishing returns to further 
investment in physical capital and growth that is slower than it could otherwise be. However, seven of 
the nine fastest growing countries in the world (1965-1985) including all along the Pacific Rim have 
simultaneously and for sometime in th,. past invested over 4 percent of their GNP in education as well 
as 26 percent or so in physical capital. This combination has resulted in growth with equity (although 
export-oriented growth strategies siailar to that recently adopted in Indonesia, and peaceful
market-oriented environments with limited defense burdens have also contributed both to fast growth 
and to reduced inequiality). Indonesia seems to have started successfully on this path. 

V. 	 SUMMARY 
The path of sustained high per capita economic growth accompanied by continuing reductions in 

inequality (GBHN, #3-5, p. 24) requires deliberate policies involving human resource development.
The proposed 25 year goals consistent with this growth strategy are summarized in Table 11.5 above. 
Important to the implementation of these goals is an increased rate of investment in education to 
4 percent of Indonesia's GNP to lay the foundation for "takeoff," and simultaneous development of 
implementation plans. 

The basis for. this significant increase in the Government's financial commitnent to the 
improvement in the quality of life and abilities of the Indonesian People is that this is what has worked 
in the Pacific Rim countries and Malaysia just prior to their "takeoff." The basis is also the nigh real 
rates of return to investment in education currently seen in Indonesian data in relation to lower real 
rates of return to the alternatives. 

This provides the necessary rationale for achieving 100% net enrollment rates in junior 
secondary education by 2008 (100% transition rates by 2003), and for extension of good quality basic 
education more widely to the remote regions. This would also support a continuing expansion toward 
universal senior secondary education with a 80 percent participation rate by 2008, and a much needed 
improvement in the quality of higher education. The latter could be financed in part by greater 
resource recovery from parents at this level based on differences in their individual ability to pay, plus 
accreditation of private colleges who would help to expand access. 

if these broader goals and the means necessary to their attainment are generally adopted, their 
implementation will require policy intervention. But then in the next 25 years the human resource 
base, with improvcd quality, equity, and efficiency in education, would be created in the labor force 
and in the society that offers Indonesia a very bright future. 
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APPENDIX TO CHAPTER H 

EXPLANATION AND ASSUMPTIONS UNDERLYING TABLE H.5 

I. Population And Enrollment Projections 
The school age population is based on Projection of the Indonesian Population: 1990-2020,
Demographic Institute, Jakarta, January 1991 (p. 13). 

The net enrollment rates are shown in line 2, Table 3 below, and the total (i.e., gross) enrollment
projections in line 8 Table 3 and in Table 11.5 in the text. These total enrollments are the product of the
school age population times the net enrollment rates, (which include the enrollment in the Islamicschools) plus the over-age under age, which includes the repeaters. The total enrollment at all levels
includes enrollment in the religious schools and also in the private schools and colleges, but not in the
special schools (Non-formal PAKET-A, Schools for the Handicapped PLB, and small schools). 

At the primary level, enrollments are identical to the Pusat Informatika Balitbang Dikbud actual
enrollments in the primary schools plus enrollment in the religious (Madrasah) schools. They differfrom the net enrollment rates in Repelita V which are future goals or projections. 91% enrollment rate
in 1991 involves some double counting because some students go to both schools. In 1989/90 62%
fImished primary school. Moving to eliminate these drop outs before completion of grade 6 by 1998,
trend extrapolation of transition rates then determine the remaining enrollments through 2018. 

At the junior secondary level and at the senior secondary level enrollments are as shown in Table 3
below. The table shows at each level: School Age Population (Demographic Institute), Net EnrollmentRatio (NER), plus under and over age enrollments declining (this includes repetition), plus religious
schools. This equals Total Enrollment (Bottom line). 
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Table I
 
Policy Interventions (Implementation Plans) Required
 

The Policy InterventionGoals embedded in these enrollment estimates are: 
Primary: 100% Net Enrollment Rate without double counting by 1998, increasing the %
 
who complete primary school from the current 62% to 100%.
 

Jr.Sec: 100% Transition Rate by 2003, or 90% Transition Rate in 1998. This would be
 
followed by a 100% net enrollment rate in 2008.
 
As specified in Repelita VI goals:
 

Transition Rate Net Enrollment Rate 
1990 62.19% 37.13% 
1993 72.62 % 47.60 % 
1998 90.0 % 65.07 % 
2003 100.0 % 82.53 % 
2008 100.0% 100.0% 
2013 100.0% 100.0% 
2018 100.0% 100.0% 

SeniorSecondary:80% NER by 2013 

HigherEducation: 25% Net Enrollment Rate by 2018 

Increased efficiency is expected as higher education tuition approaches 50% of direct 
costs, resulting in a reduction of the 7 years currently taken to complete a 4 year
degree. This finances a larger increase in the net enrollment rates for this group. Note 
that overage/underage enrollment as these goals are attained falls, in spite of the 
increase in Masters and PhD students (who are"overage"). The number are the same 
as those projected by the DG of Higher Education up through 1993, but then the total 
does not increase as fast because of increased efficiency. (See Table 3). 

The repetition rate at each year is projected to gradually decline at each level by the 
Demographic Institute. In primary school, it declines from 10% in 1990 to 4% in 2020; in 
junior secondary school, it declines from 1.25% in 1990 to 0% in 2015. At the senior high
school level, since the repetition rate has already been very low, it is not taken into 
consideration in projecting gross enrollments. A! higher education levels it is based on the 
current 7 years taken to complete a 4 year degree declining to 5 years. 

Further detail on the Junior Secondary Transition Rates compared to the Enrollment Rates 
appear in Table 4 below. 
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Table 2
 
Projections
 

Enrollment projections for primary school: 

The net enrollment rate is at 93.7% in 1993 Table 3 since the 99.7% goal of Repelita is not being
attained. The enrollment projection for each year after 1998 follows the demographic estimates 
closely, (plus over and underage enrollment): 

1998 2003 2008 2013 2018 
29,446,400 30,384,141 29,953,017 28,998,750 28,527,555 

Junior Secondary School: 

The net enrollment rate in 1993 is 47,6% (Table 3). A 100% net enrollment rate is projected for 2008 
where the enrollment projection equals gross full enrollment that year of 9,267,695. So there is a 21% 
growth rate between 1998 and 2003, and a 14% growth rate from 2003-2008: 

1988 2003 2008 2013 2018
 

9,267,695 11,239,873 12,894, 593 12,492,774 11,844,097 

Senior Secondary School: 

The net enrollment rate in 1993 is 26.73% (Table 3). With the policy intervention proposed, an 80% 
net enrollment rate is projected for 2013. Therefore, 

1998 2003 2008 2013 2018 
5,887,022 7,099,394 8,731,150 10,228,674 9,759,816 

Higher Education: 

Increased efficiency as tuition approaches 50% of direct costs should result in a reduction of the 7 
years currently taken to complete a 4 year degree, partially financing an increase in the nWt enrollment 
rates to 25% by 2018 for this age group. Total enrollments with this increase in efficiency would be: 

1998 2003 2008 2013 2018 
3,567,229 4,395,532 5,123,992 5,939,142 6,686,843 
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Table 3
 
Enrollment Projections: Primary,Jr.Secondary, Sr. Secondary, and Higher
 

1991-2008
 

A.Earolsent Projection of Primary School
 

Variable 1991 1992 1993 
 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 
............................................. 
 ..................................----------------------------------------------------------------------------------------------------------------------

Population 7-12 25.885.800 25.703.200 25.557.900 25.452.800 25.390.300 25.361.700 25.356.900 25.365.000 25.409.200 25.458.100 25.501.000 25.524.000 25.508.200 25.475.000
 
HER 7-12 91,001 92,35% 93,711 95,071 96,421 97,78 99,061 100,001 100,001 100,001 100,001 100,00 100,00% 100,00% 
Enrol 7-12 23.556.100 23.736.905 23.950.900 24.197.900 24.481.300 24.798.700 25.118.300 25.365.000 25.409.200 25.458.100 25.501.000 25.524.000 25.508.200 25.475.000 
Undertover age 5.899.500 5.586.995 5.307.400 4.913.000 4.510.800 4.214.400 4.086.900 4.081.400 4.338.800 4.537.985 4.685.450 4.829.061 4.815.941 4.901.920
 
Repetition 2.682.887 2.670.496 2.664.131 2.650.325 
 2.639.131 2.640.668 2.651.779 2.679.357 2.706.800 2.729.374 2.146.695 2.761.855 2.164.683 2.164.572
 
Tot Enrollent PS 26.267.300 26.189.400 26.169.900 26.076.500 26.007.900 26.064.200 26.214.100 26.528.300 26.800.000 27.023.500 27.195.000 27.345.100 21.373.100 27.372.000 
Islatic Enrol 3.188.300 3.134.500 3.88.400 3.034.400 2.984.200 2.948.900 2.931.100 2.9!8.100 2.948.000 2.972.585 2.991.450 3.007.961 3.011.041 3.010.920 
Tot Enrolent 29.455.600 29.323.900 29.258.300 .9.110.900 28.992.100 29.013.100 29.205.200 29.446.400 29.748.000 29.996.035 30.186.450 30.353.061 30.384.141 30.382.920 
Unit cost Rp.91,405 (bil. Rp.) 2.692 2.680 2.674 2.661 2.650 
 2.652 2.670 2.692 2.719 2.742 2.75? 2.774 2.771 2.777
 

8.Enrolment Projection of J'j.ior
Secondary School
 

Variable 1991 1992 1993 
 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
 

---- :------------------------------------------------------------------------------------------------------------
Population 13-15 12.981.151 13.090.556 13.093.603 13.023.622 12.925.238 12.818.355 12.721.371 
12.646.904 12.609.225 12.574.384 12.511.796 12.591.524 12.630.281 12.656.934
 
HER 13-15 40,62 44,111 47,60 51,101 54,59% 58,081 61,58 65,071 68,56 72,061 15,551 79,04 82,53 86,031
 
Enrol 13-15 5.272.813 5.774.506 6.233.209 
 6.654.810 * 7.056.017 7.445.413 7.833.438 8.229.340 8.645.263 9.060.598 9.497.866 9.952.593 10.424.407 10.888.507 
Underfover age 1.564.704 1.379.072 1.254.849 1.181.062 1.129.471 1.113.546 1.097.291 1.038.355 1.000.021 961.680 948.356 905.545 815.466 749.599
 
Repetition 68.375 11.536 74.881 78.359 81.855 85.590 89.307 92.677 96.453 
 100.223 104.462 108.581 112.399 116.381
 
Tot Enrolment JSS 6.050.900 6.330.600 6.626.600 6.934.400 7.243.800 7.574.300 7.903.300 8.201.500 8.521.400 8.844.400 9.211.500 9.564.300 9.884.700 10.222.600 
Islamic Enrol 786.617 822.978 861.458 901.472 941.694 984.659 1.027.429 1.066.195 1.123.884 1.177.878 1.234.723 1.293.837 1.355.173 1.415.506
 
Tot Enrolment 6.831.517 7.153.578 7.488.058 1.835.872 8.185.494 8.558.959 8.930.729 9.267.695 9.645.284 10.022.278 10.446.223 10.858.137 11.239.873 11.638.106
 
Unit cost Rp.124,311 (biI.Rp.) 850 889 931 974 1.018 1.064 1.110 1.152 1.199 
 1.246 1.299 1.350 1.397 1.447 
........................... .... °..............................................----------------------------------------------------------------------------------------------------------------------­
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Table 3 (continued) 

A.Enrolment Projection of Primary School
 
. . . . . . . . . . . . . . - - ­. . . . - - -. . - -.- . .- - - - - - - - - - - ­- - - - - .- - -. . . . . .- - -. . . .- -. - - - -. . - - - . . - - - - - - - ­- - - - -. . - - . .- - - . . . - .- -. . - - - - -. - -. - .- - -. - -. . - - -.- -. - -. . - - - - -. . .- .- - . ..-- ­

2005 2006 
 2007 2008 2009 2010 
 2011 2012 2013 2014 
 2015 2016 2017 
 2018
 

25.395.300 25.300.500 25.169.900 
24.998.800 24.781.600 
24.517.500 24.252.200 24.014.200 23.829.600 
23.701.500 23.629.200 23.570.800 23.496.400 23.316.300
100,001 100,001 100,001 100,001 100,001 
 100,001 100,001 100,001 100,001 
 100,001 100,001 100,OG 100,001 100,00125.395.300 25.300.500 
25.169.900 24.998.800 
 24.781.600 24.517.500 24.252.200 24.014.200 
23.829.600 23.701.500 23.629.200 23.570.800 
 23.496.400 23.376.300
4.932.891 4.940.007 4.947.952 
 4.954.217 4.982.273 5.038.026 5.095.978 
 5.141.059 5.169.150 5.175.039 5.153.322 5.134.022 
 5.130.500 5.151.255
2.759.593 2.751.614 
 2.140.453 2.725.455 
 2.708.244 2.689.280 2.670.420 2.652.957 2.638.625 2.627.505 
 2.618.950 2.611.880 
 2.604.790 2.595.751
27.322.700 27.243.700 21.133.200 
26.984.700 26.814.300 
26.626.600 26.439.000 26.266.900 26.125.000 26.014.900 
 25.930.200 25.860.200 
 25.790.000 25.700.500
3.005.497 2.996.807 2.984.652 
 2.968.311 2.949.573 2.928.;26 2.908.378 2.889.359 2.873.750 
 2.E61.639 2.852.322 2.844.621 2.836.900 
 2.A27.055
30.328.197 30.240.507 30.117.852 
 29.953.017 29.763.873 29.555.526 
 29.348.178 29.156.259 28.993.750 28.876.539 
 2S.72.522 28.104.822 28.626.900 28.527.555

2.772 2.764 2.753 2.738 
 2.721 2.102 
 2.683 2.665 
 2.651 2.639 2.631 2.624 2.617 
 2.608
 

00
 
B. Enrolment Projectin ofJunior Secondary School 
............----------------------------........................................-------------------------------------------------------------------------------.....
 

2005 2006 2007 2008 2009 
 2010 2011 
 2012 2013 2014 2015 2016 
 2017 2018
 

12.687.429 12.714.442 12.726.389 12.716.098 12.689.548 
12.658.942 12.613.880 
 12.540.514 12.426.722 12.285.921 12.128.872 11.980.646 
 11.869.548 11.815.363
89,521 93,011 
 96,511 100,001 1O0,O01 100,001 100,001 100,001 100,001 100,001 
 100,001 100,001 100,001 
 100,001
11.357.914 11.826.211 12.281.856 
 12.716.098 12.689.548 12.658.942 
 12.613.880 12.540.514 12.426.722 12.285.921 
 12.128.872 11.980.646 
 11.869.548 11.815.363
694.415 635.497 
 489.685 178.495 
 128.993 101.521 
 80.424 77.653 66.052 52.549 
 49.882 36.038 34.793 
 2!.734
120.523 124.617 127.715 128.946 128.185 
 127.605 126.943 
 126.182 124.928 
 123.385 121.788 
 120.167 119.043 
 118.441
10.575.800 10.924.300 
11.174.900 11.241.500 11.168.900 11.114.800 11.054.500 
 10.987.900 10.877.300 
10.741.300 10.602.000 
10.459.200 10.361.300 
 10.308.100
1.476.529 1.537.407 1.596.641 
 1.653.093 1.649.641 1.645.662 1.639.804 1.630.267 
 1.615.474 1.597.170 
 1.576.753 1.557.484 
 1.543.041 1.535.997
12.052.329 12.461.707 12.771.541 12.894.593 12.818.541 12.760.462 
12.694.304 12.618.167 12.492.774 12.338.470 
12.178.753 12.016.684 
 11.904.341 11.844.097
1.498 1.549 1.588 
 1.603 1.593 1.586 1.578 
 1.569 1.553 1.534 
 1.514 1.494
...................................................................................................................................................................1.472
1.480 
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Table 3 (continued) 

C.Enroloent Projection of Senior Secondary School 

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
 

Population 16-18 12.258.687 12.501.117 12.727.165 12.918.004 13.031.580 
 13.032.124 12.959.938 12.853.750 12.743.798 12.64.891 12.605.236 12.575.587 
 12.553.828 12.549.932
 
HER 16-18 21,401 24,061 26,731 29,391 32,061 34,721 37,381 40,051 42,71 45,371 48,041 
 50,701 53,361 56,031
 
Enrol 16-18 2.623.509 3.008.514 3.401.766 3.796.855 4.177.344 4.524.640 4.844.776 5.141.450 5.442.859 5.746.498 6.055.181 6.375.900 6.699.249 
 7.031.447
 
Underfover age 1.669.361 1.555.206 1.313.960 1.137.406 1.013.050 909.190 
 765.147 739.512 490.484 469.874 473.660 411.207 400.145 
 375.605
 
Repetition 42.588 45.275 46.783 48.951 51.492 53.913 55.654 58.403 55.898 
 61.704 64.804 67.361 70.458 73.508
 
ot Enrol 553 4.258.800 4.527.500 4.678.300 4.895.100 5.149.200 5.391.300 5.565.400 5.840.300 
 5.5E9.00 6.170.400 .45C.400 6.736.100 7.045.800 7.350.800
 
Islamic Enrol 34.070 36.220 37.426 
 39.161 41.194 43.130 44.523 46.722 43.541 45.972 
 4.441 51.007 53.594 56.252
 
lot Enrol 4.292.870 4.563.720 4.715.726 4.934.261 5.190.394 5.434.430 5.609.923 5.887.022 5.933.343 6.216.372 6.528.41 
 6.187.107 7.099.394 1.407.052
 
Unit cost Rp.204,748 (bil.Rp.) 879 934 966 1.010 1.063 1.113 1.149 1.205 1.215 1.273 1.337 1.390 1.454 
 1.517
 
................................................................................---------------------------------------------------------------------------------------------------------------------­

0.Enroient Projection ofHigher Education
 
-- -.- .--- ---.-- -- - - - - - --- - - --- - - --- - - - - - - - - - ­-- .--.--. --- ---- -. . . . . . . . . . . . . . . . -. .---. .- --. .- --. . .----. .--. .---. .- --. .---. . . .- --- --. .--. .- --. .- --. -. .- -..--- -

Variable 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 
 2002 2003 2004
 

Population 19-24 21.301.353 21.981.545 22.668.822 23.321.879 23.922.582 24.471.518 
 24.942.421 25.301.045 25.534.638 25.657.293 25.661.248 25.559.928 25.411.307 25.258.094
 
HER 19-24 
 5,77 6,481 7,191 7,901 8,621 9,331 10,041 10,751 11,471 12,181 12,891 13,60t 14,321 15,031
 
Enrol 19-24 1.228.658 1.424.465 1.630.472 1.843.564 2.061.449 2.283.062 2.504.658 
 2.720.889 2.927.892 3.124.713 3.307.979 3.476.980 3.637.767 3.795.746
 
Uaderover age 974.342 946.235 929.586 912.936 896.287 879.637 862.990 846.340 
 829.690 813.040 793.570 775.565 757.765 739.550
 
Tot Enrolment 2.203.000 2.370.700 2.560.058 2.756.500 2.957.736 3.162.699 3.367.648 3.567.229 3.757.582 3.937.753 
 4.101.549 4.252.545 4.395.532 4.535.296
 
Uit cost Rp.461,591 (bil.Rp.) 1.017 1.094 1.182 1.272 1.365 
 1.460 1.554 1.647 1.734 1.818 1.893 1.963 
 2.029 2.093
 
...................................................................... 

..... ...---------------------------------------------------------------------------------------------------------------------­
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Table 3 (continued) 

C.Enrolment Projection ofSenior Secondary School
 
........................ 
...-.......................... 
 ....................-------------------------------------------------------------------------------........
 

2005 2006 2007 2008 2009 2010 2011 
 2012 2013 2014 2015 2016 2017 2018
 

12.556.352 12.573.783 12.606.392 12.644.015 12.674.607 12.690.081 12.679.087 
 12.652.380 12.620.931 12.579.352 12.509.359 12.394.882 12.252.684 
 12.096.268
 
58,691 61,351 64,021 66,681 69,351 72,011 
 74,671 77,341 80,001 80,001 80,001 80,001 
 80,001 80,001
 

7.369.493 7.714.636 8.070.425 8.431.294 8.789.292 
 9.138.033 9.467.834 9.784.898 10.096.745 10.063.481 10.007.487 9.915.906 9.02.148 9.677.014
 
341.263 333.081 310.238 29.856 222.522 208.471 199.109 179.781 131.929 100.227 91.973 90.821 84.269 62.802
 
76.518 79.860 83.161 86.637 89.415 92.734 95.912 98.864 
 101.479 100.832 100.194 99.274 58.080 96.824
 

7.651.800 7.986.000 8.316.100 8.663.700 8.941.500 
 9.273.400 9.591.200 9.886.400 10.147.900 10.083.200 10.019.400 9.927.400 9.W.000 9.602.40058.956 61.71 ' 64.563 67.450 70.314 13.104 75.743 78.279 80.774 0.50 80.060 79.327 78.417 77.416
 
7.710.156 8.047.717 8.380.663 8.731.150 9.011.814 9.346.504 
 9.666.943 9.964.679 10.228.674 10.163.708 10.099.460 10.0M6.727 9.8E6.417 9.159.816 

1.579 1.648 1.716 1.788 1.845 1.914 1.979 2.040 2.094 2.081 
 2.068 2.049 2.024 1.998
 
............................-.............................................---------------------------------------------------------------------------------­

0.Enrolient Projection ofHigher Education
 
.............................-------.............................................------------------------------------------------------------------------------------.
 

2005 2006 2001 2008 2009 2010 2011 2012 2013 2014 
 2015 2016 2017 2018
 

25.139.558 25.043.728 24.987.331 24.971.473 24.982.312 25.005.594 25.042.596 25.094.429 
 25.145.080 25.171.502 25.186.464 25.170.678 25.121.513 25.027.373
 
15,741 16,451 17,161 17,88t 18,591 19,301 20,011 20,731 
 21,441 22,151 22,861 23,581 24,291 25,001
 

3.957.001 4.120.303 4.289.008 4.464.157 4.644.044 4.826.486 
 5.012.005 5.201.126 5.390.732 5.577.021 5.758.409 5.934.090 
 6.101.438 6.256.843
 
720.090 700.950 680.592 659.835 639.295 
 628.110 609.760 580.780 548.410 519.620 
 498.236 477.365 457.010 430.000
 

4.677.091 4.821.253 4.969.600 5.123.992 5.283.339 5.454.596 5.621.765 5.781.906 5.939.142 
 6.096.641 6.256.645 6.411.455 6.558.448 6.686.843
 
2.159 2.225 2.294 2.365 2.439 2.518 2.595 
 2.669 2.741 2.814 2.888 
 2.959 3.027 3.087
 

........................................................-..............................-------------------------------------------------------------------------------­



------------------- ---------------------------------------------------------------------------------

Table 4 
Transition Rates Compared to Net Enrollment Rates 

PROYEKS! LULUSAN SO, NURID BARU TINGKAT 1, DAN HURID PER TINGKAT
 
JENIS SEKOLAH SLTP (Termasuk Madrasah Tsanawiyah)
 

TAHUN 1989/90 -- 2018
 

INDONESIA
 

JUNIOR SECONDARY
 

. . . . . . . . . . . 

Lutusan Murid Murid % Tran- Net 
Tahun SD Baru ------------------------------------ Jumtah Madrasah Jumtah sition Enrottment 

Tk.1 Tk. 1 Tk. 2 Tk. 3 SLTP Tsanawiyah Rate Rate (Tab.2 
--. . . . . . . . . . . . ..--------I.------------------------------------------------------------------------------------------­

1989 3,355.7 1,970.3 1,997.2 1,905.2 1,847.0 5,749.4 747.4 6,496.8 58.71
 
1990 3,336.6 2,075.0 2,101.9 1,924.8 1,840.8 5,867.5 762.8 6,630.3 62.19 37.13
 

1991 3,250.5 2,134.5 2,162.4 2,026.7 1,861.8 6,050.9 786.6 6,837.5 65.67 40.62
 
1992 3,257.9 2,252.6 2,281.0 2,087.7 1,962.0 6,330.6 823.0 7,153.6 69.14 44.11
 
1993 3,263.3 2,369.7 2,399.3 2,203.7 2,023.6 6,626.6 861.5 7,488.1 72.62 47.60
 
1994 3,410.8 2,595.5 2,626.2 2,320.3 2,138.0 7,084.4 921.0 8,005.4 76.09 51.10
 

1995 3,476.3 2,766.1 2,799.4 2,540.9 2,253.5 7,593.8 987.2 8,581.0 79.57 54.59
 
1996 3,453.6 2,868.1 2,903.1 2,711.6 2,469.6 8,084.3 1,051.0 9,135.3 83.05 58.08
 
1997 3,378.9 ?,923.6 2,959.4 2,815.4 2,638.6 8,413.3 1,093.7 9,507.0 86.52 61.58
 
1998 3,388.7 3,049.8 3,085.9 2,872.9 2,742.7 8,701.5 1,131.2 9,832.7 90.00 65.07
 
1999 3,411.3 3,138.4 3,176.0 2,995.7 2,799.7 8,971.4 1,166.3 10,137.7 92.00 65.56
 
2000 3,459.7 3,252.1 3,290.7 3,084.2 2,919.5 9,294.4 1,208.3 10,502.7 94.00 72.06
 
2001 3,509.3 3,368.9 3,408.9 3,196.0 3,006.7 9,611.5 1,249.5 10,861.0 96.00 75.55
 
2002 3,566.7 3,495.4 3,536.7 3,311.5 3,116.2 9,964.3 1,295.4 11,259.7 98.00 79.04
 
2003 3,616.2 3,616.2 3,659.0 3,436.3 3,229.4 10,324.7 1,342.2 11,666.9 100.00 82.53
 
2004 3,670.7 3,670.7 3,714.9 3,556.0 3,351.7 10,622.6 1,380.9 12,003.5 100.00 86.03
 
2005 3,700.0 3,700.0 3,744.8 3,611.8 3,469.2 10,825.8 1,407.4 12,233.2 100.00 89.52
 
2006 3,712.4 3,712.4 3,757.5 3,641.9 3,524.8 10,924.3 1,420.2 12,344.5 100.00 93.01
 
2007 3,719.5 3,719.5 3,764.6 3,655.2 3,555.1 10,974.9 1,426.7 12,401.6 100.00 96.51
 
2008 3,724.5 3,724.5 3,769.7 3,662.9 3,568.9 11,001.5 1,430.2 12,431.7 100.00 100.00
 
2009 3,727.4 3,727.4 3,772.6 3,668.7 3,577.6 11,018.9 1,432.5 12,451.4 100.00 100.00
 
2010 3,723.0 3,723.0 3,768.2 3,672.3 3,584.4 11,024.8 1,433.2 12,458.0 100.00 100.00
 
2011 3,711.7 3,711.7 3,756.7 3,668.8 3,589.0 11,014.5 1,431.9 12,446.4 100.00 100.00
 
2012 3,697.8 3,697.8 3,742.6 3,658.5 3,586.8 10,987.9 1,428.4 12,416.3 100.00 100.00
 
2013 3,679.4 3,679.4 3,723.9 3,645.5 3,577.8 10,947.3 1,423.1 12,370.4 100.00 100.00
 
2014 3,653.0 3,653.0 3,697.2 3,628.1 3,566.0 10,891.3 1,415.9 12,307.2 100.00 100.00
 
2015 3,630.4 3,630.4 3,674.3 3,602.9 3,549.8 10,827.0 1,407.5 12,234.5 100.00 100.00
 
2016 3,608.4 3,608.4 3,651.9 3,581.3 3,526.0 10,759.2 1,398.7 12,157.9 100.00 100.00
 
2017 3,592.3 3,592.3 3,635.5 3,560.2 3,505.6 10,701.3 1,391.2 12,092.5 100.00 100.00
 
2018 3,584.5 3,584.5 3,627.4 3,544.9 3,485.7 10,658.1 1,385.5 12,043.6 100.00 100.00
 



I. Cost Per Student in 1991 Rupiah 
Enrollment for 1988 published in Repelita V are projections. The new data on enrollment is in Table 3 
for 1991, but is very close to that published in Repelita V: 

Primary: 
Jun. Sec.: 
Sen. Sec.: 
Hi. Educ.: 

30.1 Million 
6.68 Million 
4.147 Million 
1.6 Million 

Total Education Expenditure: 4213 Billion 
Unit Cost Ratio (SectorReview, p. 6-83): Primary: 1.00 

Jun. Sec.: 1.36 
Sen. Sec.: 2.24 
Hi. Educ.: 5.05 

Suppose cost per primary student for 1988 is X, then 
[30.1*X+6.68*(I.36*X)+4.147*(2.24*X)+l.6*(5.05*x)J = 4213 
X=0.000074495 Billion Rp. = 74,495 RP 

So:Cost per Jun. Sec. Student: 74,495*1.36= 101,313 

Cost per Sen. Sec. Student: 74,495*2.24 =166,869 
Cost per Hi. Educ. Student: 74,495*5.05 =376,199 
Inflation Rate (1988-1991): 1.056*1.061*1.095= 1.227 

So:Cost per Primary Student for 1991: 91,405 Rp.
 
Cost per Jun. Sec. Student for 1991: 124,311 Rp.
 
Cost per Sen. Sec. Student for 1991: 204,748 Rp.
 
Cost per Hi. Educ. Student for 1991: 461,596 Rp.
 

For comparison, costs of STM's in 1991 were 464,632 Rp. per student, of which 216,000 Rp. is for 
equipment. SMA's do not have the equipment costs, and generally are lower cost than STM's. 
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III. 	 Total Cost Each Year Equals Cost/Student Multiplied By Enrollment In That Year 

For Example: Total Cost of Primary Schooling in 1998 is 
29,446,400 * 91,405 = 2,692 Billion Rupiah 

IV. 	 Textbooks For All Students except at the senior Secondary level are estimated, since their 
total costs are so small in relation to the other school and foregone earnings costs (see Table 
1.5 in the text.) 

The book would be loaned to the student at the begining of the year, and returned at the end of the 
year, or if lost, paid for by the student. Some schools in higher-income areas will continue to be 
permitted to collect user fees for books. 

Primary Level: 	 Each book costs 1,500 RP; 
Each book lasts 3 years 
Each student needs the use of 5 books since 
there are 5 courses at each grade 

So: Cost for free use of textbooks = Enrollment * 1,500 x 5/3 
Jun. Sec. Level: Each book costs 3,000 Rp; 7 courses and lasts 5 years 

So: Cost for free use of textbooks = Enrollment * 3,000 x 7/5
Sen. Sec. Level: Each book costs 5,000 Rp; 7 courses and lasts 5 years 

20% students need free use of textbooks; 
So: Cost for textbook = Enrollment * 20% * 5,000 x 7/5 

Hi. Educ. Level: No free use of textboo!s, except in libraries. Students buy their own books 

These books could be approved by the curriculum centers, produced and delivered by private firms to 
the school principal who could then sign vouchers that could be cashed by the firm at a bank. Free 
textbooks are very cost effective and also are needed if universal education is to be attained. They are a 
very small part of the total costs as can be seen. 

V. 	 Equalize Pupils Per Teacher: 

Cost = 0 Rp., because new teachers would be sent to those schools with many pupils per teacher, 
and not to the other schools. New teachers will need to be recruited in the rural areas to which they 
would return. 

VI. 	 Teacher Incentives 

A) Salary Base 

Base Salary Scheme (1986) is obtained from McMahon, Millot, and Eng's Sector Review (1986): 

Primary School: p. 2-258 
Jun. Sec. School: p. 2-273 
Sen. Sec. School: p. 2-273 
Hi. Educ: p. 9-8 
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Teacher's Salary at 1991 Constant Rupiah: 

Base Salary * (5 Years Inflation Factor) 
Inflation Factor = 1.092*1.093*1.056*1.061,1.095 = 1.464 

So: 	 Primary School: 1,422,492* 1.464 = 2,082,528
 
Jun. Scc. School: 1,513,884*1.464 = 2,216,326
 
Sen. Sec. School: 1,780,224*1.464 = 2,606,248
 
Higher Educ.: 1,912,400*1,464 = 2,799,812
 

These nationwide averages could be refined, of course, but for this purpose are sufficient. 

" 	 According to the Sector Review, salary for higher education is the weighted average salary
for TA, Lecturer, Associate Professor, and Professor at the ratio of 1:2:3:4 

* The decision has been made to double primary school teachers :alaries in the rural and more 
remote underserved areas. This is a step badly needed and has been provided for in the 
Budget in Table 1.5. Beyond this, there is a 5% annual salary increase in real terms 
proposed for, junior secondary and senior secondary school teachers, and a 6% annual 
increase in real terms proposed for higher education faculty. Both can be used to enhance 
quality by relating them to better training, to retention of the best teachers, and to recruitment 
of able students to become teachers. A portion of this could be made contingent in the case of 
university faculty on publication in refereed journals to keep skills up to date, and on full 
time attention to the primary job without moonlighting. 

B) Projection For The Total Number of Teachers Needed At Each Level 

At the Primary Level, there is a pupil-teacher ratio (PTR) of 23 in 1993, proposed to stay at 23 
until 2018. Therefore: 

Primary Teacher's Needed: 1993 1,272,000 
1998 1,280,000 
2003 1,321,000 
2008 1,302,300 
2013 1,260,810 
2018 1,240,320

At the Junior Secondary Level, there is a PTR of 20 in 1993 proposed to remain constant to 
2018. Therefore 

Jun. Sec. Teacher's Needed: 1993 374,402 
1998 463,384 
2003 	 561,993 
2008 	 644,729 
2013 624,638 
2018 592,204 

At the Senior Secondary Level, there is a PTR of 20 in 1993 proposed to remain constant to 
2018. Therefore 
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Sen. Sec. Teacher's Needed: 	 1993 235,786 
1998 294,351 
2003 354,969 
2008 436,557 
2013 511,433
 
2018 487,990 

At the Higher Education Level, the 	1993 PTR of 25 is proposed to decline to 15 by 2018. 
Hi. Educ. Teacher's Needed: 1993 

1998 
2003 
2008 
2013 
2018 

25 
23 
21 
19 
17 
15 

50,229 
103,132 
159,505 
223,845 
311,384 
418,391 

C ) Incentives 

Teacher's incentives at each year = (increased base salary-base salary, inconstant 1991 Rupiah) * Number 
of Teachers. 

For Example: Primary Teachers' Incentives in 1998: 
(2,561,247-2,082,528)'1,280,000 = 612.7 Billion Rupiah 

VII. Improved Physical, Life, and Social Science, Math, and Language Teaching 

At the primary level: There is an allocation of from 100 to 500 Bil. Rupiah per year for better teacher 
training and better books. At the Junior Secondary Level: There is an allocation of 50 Billion Rupiah 
for Each Year, related to additional training. 

At the Senior Secondary Level: There is an amount equal to 10% of the total student cost allocated in 
this area, and related to additional training. 

VIII. Resource Recovery in Higher Education from Tuition 

With the proposed increase in enrollments and in per capita incomes, resource recovery is projected
through increased tuition from 15% of public university costs currently to 30% of the direct cost at 
public universities by 1998, to 35% in 2003, 40% in 2008, 45% in 2013, and to 50% in 2018. Note 
that need based grants also increase as part of the higher education budget so that qualified students 
from poor families are not excluded. The resources recovered through tuition increases however are 
about three times or more of the amounts needed to cover these need-based tuition waivers and grants. 

IX. User-Driven Research Grants 

The estimate of the amount needed is based on the experience in the U.S., Japan, West Germany, and 
England, with investment in non-defense basic R&D as a percent of GNP that is performed at 
Universities. Based on the data from Science & EngineeringIndicators, 1991, U.S. National Science 
Board (p. 342-343): 
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Country 
Japan 

Year 
1989 

Expenditure cn R&D as %ofof GNP 
3.0% 

U.S. 
W. Germany 

1989 
1989 

1.9% 
2.8 % 

U.K. 1989 1.6% 

In U.S., 14% of this expenditure on R&D is performed in 1989 in Universities (ibid., p. 343). So if2.5% of GNP were the public R&D expenditure in Indonesia, with 9% of this basic research performed
in Universities, then: 

GNP * 2.50% * 9% = User-Driven Research Grants to Universities Public expenditure for research(e.g. population or economics)needed by the Ministries is user-driven, as is research needed by privatebusiness firms. Public subsidies to private firms for research and development however should alwaysrequire the firm to contribute over 50% of the cost of the R&D. 
2018 
Univ. R&D 1,582 

This system of peer-group review of basic faculty research to be funded, project by project, has beenstarted by the D.G. of Higher Education in 1991. But by the end of Repelita VI (1998) it is still low inTable 11.5 because the peer group review process that is needed in the various other Ministries (perhaps
with BPPT taking a lead) has not yet been put in place. 

X. Nonformal Education 

Taking inflationary factors into consideration, the nonformal education budget was about 36 BillionRupiah in 1991. So the nonformal education budget for literacy training only is proposed as increasingin the first years of the 25 year plan. It then decreases as the number of illiterates in the labor force
declines due to retirement and death. 

The Non-Formal Education Budget in 1991/92 is:
Development Budget (90/9 1) : 12,664,535,000
Routine Budget (91/92) : 23,716,433,000
Total 36,380,968,000 

Soon Non Formal Education will include many of the job training courses conducted by otherMinistries, and hence the budget shown in Table 11.5 starts to accommodate this. 

XI. Private Foregone Earnings 

These are large private costs of education borne by parents. They are obtained by using foregoneearnings per student at each education level, growing at 2.5% per year to allow for productivitygrowth, and then multiplied by enrollment at each year. Forgone earnings are small or zero for grades1-5, but large at grade 6 in rural areas, which explains many drop outs at this age. See McMahon an)'Boediono, Market Signals and Labor Market Analysis: A New View of Manpower Supplies and 
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III 

Education, StruturialChange, and Investment in Indonesia 

Boediono and Walter W.McMahon 

ABSTRACT
 

This paper is concerned with structural change, its implications for education, and its relation to 
productivity growth, as distinguished from the level of investment and the rate of return to each type of 
investment within each industry which were the focus of Chapter II. 

As surplus underemployed labor now in agriculture is absorbed into higher productivity 
industrial uses, average productivity rises. But this is seen as a result of investment, rather than a 
cause. Investment in human capital and physical capital in agriculture releases labor and also raises 
productivity there, while investment in industry expands the need for educated workers so that both 
types of investment raise productivity there. Also, investment in education facilitates the transition for 
surplus rural labor into more pro.-luctive urban employments. Reducing investment and privatizing 
parastatals where markets work better and productivity is low, while increasing investment in people, 
is another type of structural change that raises overall productivity. 

Data on reductions in the percentage of GDP arising in agriculture and on the growth of industry 
from 1970-1989 are compared for Asian nations. They reveal that Indonesia is about where Korea was 
in 1975, where Malaysia was in 1979, and where Thailand was in 1985. Pakistan will not reach 
Indonesia's current structure until about 2310. 

25 Year Education Goals that this and related data in this paper suggest include: 

" 	 More rapid expansion of Engineering and Business Administration Colleges, and 
strengthening of agri-business in the Colleges of Agriculture, based on the predictability of 
structural change (see Korea, Fig. 6). 

* 	 Industry is well served by junior secondary and senior secondary general education as 
evidenced by their high rates of return in industrial employment (e.g., better learning on the 
job and job mobility). 

" VOTEC STM and Commercial Schools are also a good investment in most (but not all) 
Provinccs, although their rapid expansion during Repelita IV has led to diminishing returns. 
VOTEC training is essential to providing trained cadres. But :s skilled workers become 
increasingly available in firms, private firm apprenticeships in partnership with the STM's 
using the newer market-driven technologies become increasingly attractive possibilities. 

* 	 Non-formal and other job training programs with industry can help to re-equip some of the 
surplus labor being released from agiculture that has already left school. 
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III
 

Education, Structural Change, and Investment in Indonesia 

Boediono and Walter W.McMahon 

This paper is concerned with the sources of longer term economic growth and development in 
Indonesia with special attention to the critical role of education in this process. 

These sources of growth lie largely in (1)the level of investment improving human capital skills, 
in deepening physical capital, and in adapting technical knowledge employed within each industry,
times (2) the rate of return to each of these types of investment. But the sources of labor productivity
growth also include structuralchange as surplus labor in agriculture and other low productivity uses is 
absorbed and used where its productivity is higher, such as in agri-business, manufacturing, and in the 
structural shifts to export industries. Education plays a second major role by increasing the efficiency
of this structural change that is also critical to "take off" into faster growth. These contributions of 
education to per capita economic growth are considered more specifically in Part I of this paper,
whereas the relation of education to structural change is given detailed attention in Part 2. 

The most important focus for development planning both for deepening human capital per
worker within each industry and in facilitating efficient structural change over time between industries 
is the returns to education. The measurement and evalu.ation of these returns based on the past
experience of other successful developing countries, and on current research on the returns to 
investment in education in Indonesia, is central to the specification of the production functions in 
medium term macrodynamic models (e.g., McMahon, 1992, Boediono and McMahon, 1992, Wheeler 
et al., 1989). This focus on returns is also important in the establishment of those long-term 
development goals and supportive policies that are the most appropriate for providing a foundation for 
faster per capita growth accompanied by continuing reductions in poverty. (See Chapter II.). 

The way in which the returns to education become a part of macrodynamic models is determined 
by the fact that education is inherently an investment, just like any investment in physical capital. It 
embodies new capacities to learn and other himar capital skills that are productive. In particular, it 
embodies and permits the use of a body of knowledge concerning modem production techniques and 
the organization of production developed in the industrialized nations, allowing the dissemination of 
technical progress in Indonesia that is a major engine of economic growth. The acquisition and 
application of this knowledge is governed largely by whether the population has acquired traits and 
motivations associated with formal schooling, assuming that the schooling includes rational, secular 
subjects stressing development of reading, writing, math, language, analytical and problem solving
skills. In the words of Richard Easterlin (1981, p 1) in his Presidential Address to the Economic 
History Association, "Since World War II, modem mass education systems have been established 
almost everywhere, (facilitating the spread of technology) and (shortly thereafter), the spread of 
modern economic growth has noticeably accelerated." 

In the specification of macroeconomic models reflecting how these medium-term and 
longer-term development processes work, an adequate specification of the production functions that 
deals with the sources of growth from the supply side requires that the quality of labor and investment 
in technology be included separately and explicitly. Specifically, the inputs oeed to include physical 
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capital stocks, raw labor (employment), human capital created by investment in education (the quality
of labor), and knowledge capital created by investment in technology transfer, the latter two with lagsof about 10 years. Separate production functions for industry and agriculture, each containing
employment, then accomodate the structural shifts of employmeny out of agricuiture and structural
shifts due to export growth. This can be converted to output growth per worker, by taking the logs,
subtracting employment (raw labor) from both sides, differentiating with respect to time, and dividing
through by GNP. Per capita growth then is seen to depend on the percent ofGNP invested in physical
capital, in education, and in R&D, each multiplied by their marginal products (which can be converted 
to real rates of return), as well as the sources related to structural shifts. Chenery's (1986, p. 29)
specifications are inadequate to the extent that they fail to include investment in human capital as apercent of GNP explicitly, and instead lump it with the inputs of raw unimproved labor which usually 
are found to have a negative relation to per capita growth. This treatment is sometimes found
because the data was inadequate, or when the disaggregaition by industry is not mindful of the need to
include the education and R&D variables although the have been found to be highly significant in themajor studies of inter-industry differences in productivity growth by Kendrick (1984), and by Wheeler 
et al. (1990).

Structural sources also are a factor, whether or not the production functions are disaggregated bysector, as the structure of demand changes. Growth of export demand shifts labor into export
industries, where if the surplus labor in agriculture is absorbed, it is more productive. And as thedemand for manufactured goods has a higher income elasticity than the demand for food, the
agricultural sector's output grows more slowly, and surplus labor in agriculture will continually need
to shift into industry and services, where again it is more productive. Since the growth of labor
productivity in all sectors makes Indonesia's exports more competitive on world markets, investment
in education and in the quality of labor also contributes to the growth of exports. 

I. EDUCATION AND GROWTH 

Rates of Investment and Rates of Return 
Successful long-term development in Indonesia therefore depends very heavily on further

development of the creative capacities and productivity of the huge Indonesian labor force, which
would be greatly aided by a higher rate of investment in good quality education. The current rate of
direct investment could be nearly doubled to about 6%of GNP needed to achieve a more efficient

balance with the current 30.17% of GNP currently being invested in pl'ysical capital (see Chapter II.).
Although the rate of investment in education and in physical capital are direct inputs in the production

function, where the rate of public investment is low, as it is for education (3%), even though the rates
of return are quite high, the total contribution to growth remains much lower than it could be.

A higher 5% of GNP invested in education would be similar to the strategy that has been
followed successfully by Japan, South Korea, Taiwan, Hong Kong, and Singapore, just prior to their
take off into fast growth (based on Table 1, Chapter IX). The productivity of human capitol is also
evident in the usefulness of the large post-war human capital endowments of Germany, Japan, and
Israel following the destr.,2tion of their physical capital stocks during World War II. mostBut
important, it is also consistent with the relatively high real rates of return available on investment in
basic education in Indonesia (urban and rural averaging about 16% in 1989; see Table 11.1). Theseshow that education is in short supply relative to the lower current real rates of return to investment in
physical capital in Indonesia averaging about 10% when corrected for inflation (i.e., nominal interest 
rates in August 1990 were 22% which when corrected for the 12.02% inflation rate yield a 10% real
rate of return). This is consistent with the finding by Wheeler et al. (1990) whose evidence forindividual firms on the sources of productivity growth leads to their conclusion that there is 
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overinvestment in physical capital (and diminishing returns) in Indonesia in relation to relative 
underinvestment in human capital. 

But structuralchange, in addition to the absolute rates of investment in human and physical 
capital, also contributes to the productivity growth essential to "take off." Education enables the 
structuralchange that is an inevitable part of industrialization to occur efficiently. In particular, each 
new generation of labor needs to continue to be transferred from low productivity uses, such as in 
agriculture where there is a surplus, to higher productivity uses. This transfer in the experience of 
other countries has normally been to agri-business employments and small and medium-sized 
enterprises (SME's) in the provincial townsfirst, rather than immediate direct moves from agriculture 
to the larger industries in urban centers. But this requires support for education and for economic 
development out in the regions. The structural shifts of surplus labor out of agriculture also involves 
moves to export-oriented industries and services which also absorb this surplus labor raising its 
productivity. 

But the per capita income growth that occurs also has important feedback implications for the 
structure and planning of education. Two structural changes have particular long-term significance. 
First, the system must adapt to serving the large and growing private sector's non-agricultural and 
non-civil service employment needs (see Part 2 below). And second, as increasing percentages of 
women complete 9th grade, fertility rates and net population growth rates fall further. This reduces the 
need for building so many new primary schools, and reduces this source of strain on the education 
budget (see Chapter VII). 

But it is the cause and effect relation from investment in education to structural change and 
productivity growth that is most relevant to "take off" and is the more important central focus. 

Rates of Investment v. Structural Shifts 

It is impossible to measure precisely the portion of the growth in produ .ivity that is due to 
higher rates of investment in human and physical capital and the portion that is due to structural shifts 
of excess labor out of agriculture and into higher productivity manufacturing, services, and export 
industries. The main problem is that they are closely related, overlapping, processes. More investment 
in both human and physical capital means more total capital per worker, but it simultaneously 
generates structural change and larger percentages of GNP arising in physical capital intensive industry 
and in the more human capital intensive services. 

Some approximate measures are available based on regressions covering 15-80 low-middle 
income developing countries that explain growth as dependent on both rates of investment and 
structural shifts. The most interesting regression is the one by Otani and Villanueva (1989) shown in 
Table 111.1 because it seeks to explain per capita growth, or "take off," and because it includes 
investment in education as a percent of GNP as one of the explanatory variables. Here investment in 
physical capital and investment in education are both significant, with investment in physical capital 
accounting for about 60% of the growth and investment in education for a little under half of that, or 
about 25% of the growth in productivity and living standards, as suggested by the Betas. Growth of 
exports, a structural factor, accounts for an additional approximately 25%. Export growth is 
marginally significant, although investment in physical and human capital could be said to raise labor 
productivity which makes exports more competitive. (This is the strategy Japan has pursued so 
successfully, for example.) It is important to notice that population growth or the growth of raw 
unimproved labor makes a negative contribution to the growth of living standards. This has also been 
found to be true by McMahon (1988) and others when studying both the poorer nations of Africa and 
industrialized nations like the U.S. Investment in the education of women contributes to a slowdown 
in population growth (as developed further below), so the contribution of education to per capita 
growth is larger than the 25% mentioned above as the result of this additional effect. Together these 
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rates of investment and structural factors explain 88% of the "take off' into faster per capita growth in 
Otani's regressions.

The second and third regressions in Table 1.1 for 19 industrializing countries by Chenery(1970) and Feder (1983, as cited in Chenery et al., 1986, p. 29) are less interesting because they are forearlier years, and do not separate out investment in education which improves the quality of labor fromchanges in its quantity. But they report findings that are consistent with the statements made above.That is, both investment in physical capital and increased labor inputs (quality and quantity) are clearly
significant determinants of aggregate growth in real GDP, as is the growth of exports. Feder'sregression also finds the structural -hift of labor out of agriculture as well as the growth of exports to
be a significant factor. These invesunents in inputs, and structural shifts, account for 81% of the 
growth.

The last regression in Table 111.1 for 80 developing countries by Spratt, Crouch, and Cebeddu
(1990, p. 15) also finds investment in physical capital as a percent of GNP over the preceding 20-year
period and the primary school enrollment ratio lagged 20 years to be significant determinants of labor 

Table 11.1
 
Sources of Economic Growth
 

(t-statistic in parentheses below coefficient: Beta Coef. in brackets)
 
* =Significant at 10% level or above 

Equilibrium (and Supply Side) Sources of Growth Structural Sources (and Demand Oriented) 

Countries and Phys. Capital Invest. In Growth of Raw Growth of Labor Shifts R2Dependent Invest. Ratio Educ. as % Labor Exports From Agric.
Variable of Gov. Exp. 

IK/Y IH/G e A
n 


For 15 Mid-

Income Economics:
 
Otan: (1989, p. 16) .41 .10 .1.34 .14 .88Growth of Real (3.03) (2.02) (1.86) (1.39)
GDP/Cap. (.64) (.29) (-.24) (.27) 

For 19 Semi- IKIY Labr Inputs Growth of Labor Shifts R2industrial Quantity and Exports From Agric.
Economies: Quality 
Chencry (1986, p. 29) 
Growth of 
Real GDP .08* 1.09* .37 .84 

Semi-Industrial .11* .74* .23* .90* .81 
Feder (1986, p. 29) 

For 80 Developing Enroll. Ratio Enroll. Ratio % Labor Force Lag. LaborCountries Spratt Primary Secondary in Agric. Productivity
Crouch (1990, IK/Y (t-20) (t-20) (t-5) (t-20) 

R2 

p. 15):
Labor 5.49 .011 -.014 -.023 .097 .74Productivity (3.35) (1.98) (1.27) (3.25) (6.63) 

Sources: 
1. Otani, Ichiro, and Villanueva, (1989) "Determinants of Long Term Growth in Developing Countries". Table 3, p. 16
2. Chenery, Elkington, and Sims, (1970) in ChLnery et al (1986, p. 29)
3. Feder, for 1964-73, in Chencry et al, (1986, p. 29) 
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productivity. The structural effect of a larger percentage of the labor force in agriculture, and the 
percent underemployed as shown by Indonesian data (McMahon and Boediono, 1989, p. 20), has the 
expected negative relation to total productivity. 

H. EDUCATION AND STRUCTURAL CHANGE IN INDONESIA 

Structural shifts relating to the transfer of labor resources out of agriculture into industry and the 
absorption of underemployed rural labor by export industries are clearly significant potential sources 
of per capita economic growth in Indonesia, even though in relation to the rates of investment in 
physical and human capital they cannot be expected to explain more than about 25% of total labor 
productivity growth as shown by these regressions. Specifically, the transfer of labor out of agriculture 
where its productivity is low (401,000 rupiah per year in 1987 measured in constant 1980 prices) into 
manufacturing and services where its productivity is four times higher (1,660,000 and 1,150,000 
rupiah per year, respectively) will raise average productivity. (Data from Chapter IX Triaswati and 
McMahon, 1990, Table II, which contains more detailed data over time.) But here education has an 
important role in providing the literacy, language (which provides access to technical knowledge from 
other countries), numeracy, and capacities to learn on the job later. Entry level vocational skills make 
it possible for this surplus agricultural labor to be absorbed by agri-business industries or services in 
the provincial towns, especially if there is investment in small and medium-sized enterprises there. 
This raises the average labor productivity of those workers left in agriculture because those workers 
who remain have more capital per worker and more land to work with. New investment in the 
education of the future farmers who remain and in new capital goods and agricultural technologies 
tend to raise agriculture productivity further. Productivity per worker in Indonesia has grown since 
1976 by 48% in agriculture (4.3% per year) and by 75% in manufacturing (6.8% per year). (See 
Triaswati and McMahon, Chapter IX, 1990, Table I.) Both are quite respectable labor productivity 
growth records. The continuing investment in basic education of farmers through 9th grade including 
VOTEC technologies and investment in agricultural capital gcods and tecnologies is a key means by 
which Indonesia has attained food self-sufficiency. This balanced development of agriculture and 
industry is stressed by Repelita V and by the GBHN (pp. 24 and 29). 

Engel's law however based on the lower income elasticity of demand for food products in 
relation to manufactured goods and services means that the demand for agricultural output will not 
grow as fast as the rest of the economy. The extension of ,gricultural technology, more capital goods 
per worker, and better education of farmers furthermore means rising productivity per worker in 
agriculture. These two forces combine to make the movement of additional labor out of agriculture 
into agri-business and services inevitable. 

Education for agri-business serves such industries as grain storage and sales, tractor and fertilizer 
sales, hybrid seed businesses, veterinary medicine, food production, and transport. For assimilation 
into these industries, bookkeeping, marketing, financing, production, and human resource development 
skills are needed as well as basic mathematics, language, and management skills. This kind of 
education at the junior secondary and senior secondary levels should provide for the growth of small 
and medium-sized firms in the provincial towns that both have high labor absorption rates and also are 
a major engine of economic growth in the nation. 

The Basis for Investment in Education and for Long Term Planning 

The evidence about the returns to education in Indonesia to be developed more specifically in 
what follows provides a key basis for the planning of education. It relates to (1) the structure of 
Indonesian industry and the changes from agriculture to agri-business, manufacturing, and services 
that can reasonably be expected, (2) the returnsto education within each of these sectors relative to the 
overall relative real rates of return to physical capital, (3) the effect on population growth rates and 
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hence on per capita economic growth, and (4) the wider dissemination of economic growth to the 
regions. It is these returnsto education, or outcomes (relative in each case to the costs), that are the 
main reasons for supporting education, and for its contribution to "take off." They therefore need to be 
a central focus for educational planning. 

Structural Change. Indonesia at the beginning of 1988 had 23% of its GNP arising in 
agriculture, 36% in industry, and 40% in services (see Figure 111.1). The pattern of decline in 
agriculture's share from 33% in 1970 to 23% currently is typical of the countries in ASEAN, South 
Asia, the Pacific Rim, and of the U.S. as will be seen. The share of services has risen to 40% of GNP, 
a level typical of all the countries shown, although it is somewhat higher (60%) in Japan, Singapore,
and the U.S. where services have become very human capital intensive. Industry's share has not 
grown in Indonesia, fluctuating at around 36% of GDP. But although this is a bit below that ratio in 
South Korea, Malaysia, and Japan, it is quite typical of the other countries such as the Philippines,
Thailand, Singapore, and the United States. Figure 1I1.2 shows that this relatively constant 36% 
"industry" percentage share conceals a rising share of manufacturing from 8% of GDP in 1970 to 17% 
by 1988. 

These percentage shares of GDP in Indonesia in agriculture, industry, and services are roughly
the same as they were in the U.S. in 1910 (Figure 111.1), in Japan pre-World War I1 (Figure 111.2) and
in Singapore right after World War II (Figure 111.6). They are virtually identical to the percentage
sharesofagricultureandindustry in Korea in 1975 (Figure111.7), in Malaysiain 1979 (Figure111.4),
in the Philippinesin 1988 (Figure111.5), and in the Thailand in 1985 (Figure111.8). Extrapalating
current trends, Pakistan should approach these structural shares by 2010 (Figure Ill.1 1), and India also
by about the year 2010 (Figure 1I1.12). There are low current growth rates of investment in industry
and in human capital in Pakistan and high population growth rates there. 

The years in which these structural shares and per capita incomes were (or will be) similar to 
Indonesia in 1989 are summarized in Table 111.2. 

During the next 25 years, based on the experience of others, Indonesia can expect the percentage
shares of GNP and education levels needed to change approximately as follows: 
(1) 	 Services: to remain approximately constant at 48% of GNP, growing at the same rate as GNP 

grows. 
But education levels within most service industry job classifications (e.g., accountants, nurses,
MD's, teachers, banking, law, and the management of business services), and the productivity of 
each worker can be expected to increase, based on the experience of other Pacific Rim countries. 
As shown in Table 111.2, the 6rcent of service workers with a secondary school education can be 
expected to increase by 4.1% for each 10% increase nationwide in real GNP per capita, and the 
percent with university degrees can be expected to increase by 6.2% for each 10% increase in
real GNP per capita. This effect was stressed by McMahon, Millot, and Eng in the Sector 
Review (1986, pp. 2-117 through 2-121). It is also strongly supported by the further work on 
other Pacific Rim countries by Andrews (1990) that is summarized in Table 111.3. 

(2) 	 Agriculture: to decline from 23% to about 9% of GNP in 25 years (see Figures 4 and 6). 
But again education levels in agriculture will increase significantly. The percent of primary
school graduates should increase by about 1.4%, and the percent of secondary school graduates
in agriculture by 33.1%! The percent of university graduates (where there are currently very
few) can be expected to increase by 49.1% for each 10% increase in overall real GNP/cap based 
on the experience of the Pacific Rim countries. (See Table 111.3.) 

(3) 	 Ma tufacturing, trade and other industries can be expected to increase from 36% of GN' to 
about 40% (see Figures 111.1 and 111.3). 
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Figure 1H.1
 
Indonesia: Structure of GDP as a Percentage of Total GDP, 1970-89
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Figure 111.2 
Japan: Structure of GDP as a Percentage of Total GDP, 1970-1989 
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Figure 111.3 
Manufacturing Growth in The 
Distribution of GDP, Indonesia 
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Figure 111.4 
Malaysia: Structure of GDP as a Percentage of Total GDP, 1970-89 
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Figure I1I.5 
Philippines: Structure of GDP as a Percentage of Total GDP, 1970-89 
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Figure 11.6
 
Singapore: Structure of GDP as a Percentage of Total GDP, 1970-89
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Figure 111.7 
South Korea: Structure of GDP as a Percentage of Total GDP, 1970-89 
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Figure 111.8 
Thailand: Structure of GDP as a Percentage of Total GDP, 1970-89 
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Figure 111.9 
U.S.A.: Structure of GDP as a Percentage of Total GDP, 1970-89 
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Figure M.10 
Thailand: Structure of GDP in Constant 1980 Prices, 1970-87 
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Figure 11M.11 
Pakistan: Structure of GDP in Constant 1980 Prices, 1970-87 
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Figure M.12 
India: Structure of GDP in Constant 1980 Prices, 1970-87 

48 

46 

44 -

42 

040 

cct, 
z 

38­

0 
36 

L 34 -
36 

32 4 

30 2 8 -

INDONES IA 1988 
28 -IDNSA18 

26 
23 

70 71 72 73 74 75 76 77 78 79 80 81 82 83 84 85 86 87 

0 ACRIC + 
YEAR 

INDUS 0 SERV 



Table I1.2
 
Structural Distribution and Level of GNP
 

Years Similar to Indonesia's Current Structure
 

Percent of GNP Arising In Real GNP/capita2 

Year Agriculture Industry Services At Take 1989 
Off Year 

Indonesia 1989 23% 36% 40% $500 

Take Off Year 

USA 1910 23% 36% 48% 18,530
 
Japan 1955-1960 1,200 15,760
 
Singapore 1946 7,940
 
S.Korea 1975 24% 34% 44% 1,059 2,690 
Malaysia 1979 23% 37% 39% 1,158 1,810 
Thailand 1985 23% 30% 47% 782 850 
Phillipines 1988 24% 33% 43% (600) 590 
Pakistan 2010 23% 34% 42% (600) 350 
India 2010 23% 36% 40% (600) 300 

Sectoral Sources of Growth
 
When Near Indonesia's Current Level of GNP/Capita
 

Year Agriculture Light Ind. Ileavy Ind. Services GNP/Cap. 
in 1987 $ US 

Japan 1914-1935 16% 16.8% 10.7% 56.5% $609 
(1955-1960) 4.5% 9% 27.2% 59.3% $1.150 

S.Korea 1953-1973 16.3% 21.4% 16.9% 45.4% 575 
Taiwan 1961-1966 17.4% 12.4% 18.9% 51.3% 531 

Sources: 
1. N. Triaswati and W. McMahon, Ch. IX, Tablc II. 
2. In 1989 $US from the World Bank (1990). Earlier years converted to 1989 SUS from Spratt, Crouch, and Cubedu (1990) 
3. From Chenery et al. (1986, p.77) 
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Table 111.3
 
Percent Increases in Needs for Educated Labor
 

For Each 10% Increase in Real GNP per Capita

Sector-Wide Groupings; Estimates for 1994-2018
 

(Not to be applied to individual job classifications because of educational upgrading with each) 

Level of Schooling Percentage Change in Labor "Requirements"
Completed Services Agri. Manuf. Trade Other 

Primary School Drop-Outs -13.4% -.5% -.4% -.4% -.3%
Primary School Completers .2% 1.4% .3%.1% .3%
Secondary School Grads 4.1% 33.1%* 14.4% 14.8% 11.5%
University Level 6.2% 49.1% 20.9% 60.9% 11.2% 
Source: Andrews (1990, pp. 21-25) 

*Therc are currently very few secondary school or university graduates in agriculture or trade, so these are large percentage
increases on a small base. These percentage increases should all be interpreted as based on the current employment in that 
sector. 

These elasticities arc based on Indonesian GNP per capita and employment by sector in 1985. For purposes of estimating
"requirements" they should be applied using current rates of GNP growth and current levels of employment.
 

But education levels required in these industries and within each job classification can be
expected to increase by large absolute and by large percentage amounts! There is less need forilliterates here, as in the rither sectors and little additional need for those who do not go beyond
primary school (see Table 111.3). But there are large (approximately 14%) increases in thepercent of secondary school gradtates needed for each 10% increase in real GNP per capitanationwide! And the increases in tiepercent of University graduatesneeded range from 11.2%in "Other" industries (consisting Df mining, construction, and transportation) to 20.9% inmanufacturing r) 60.9% :ncreases in the percent of University graduates among those employed
in trade. 
This upgrading of the education levels as development occurs means that the education industrymatrices based only on Indonesia's past experience, even when the technical coefficients are dynamic,

fail to fully capture the upgrading iii education levels at the junior secondary and senior secondarylevels needed for development. They appear to have led to enormous errors in the past in the tru. laborrequirements. As mentioned above, this problem was pointed out in the Education Sector Review(McMahon, Millot, and Eng, 1986, pp. 2-117 to 2-121), and also by McMahon and Boediono (1989,pp. 7-10) based on the rate of return evidence reflecting the job market signals in Indonesia in 1982,1986, and 1987, and also on K(,.ca's experience. This "filtering down" effect as those with secondary
education displace persons in job classifications that earlier called only for primary schooling wasfound to lead to higher productivity in the lower level jobs by Knight and Sabot's (1990) importantrecent study. This effect is also strongly supported by additional research at the Research TriangleInstitute based on the experience in a larger number of Pacific Rim countries, it clarifies the problem inusing the "manpower requirements" approach based on fixed technical coefficients and historical data. 
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III. EDUCATION AND INVESTMENT IN INDONESIA 
Although structural change effects from demand shifts may account for up to 25% of total 

productivity growth, as was developed in Table 111. 1above, they do not consider the relative efficiency 
of investment in education within each industry which can hicrease the importarit contributions of 
education to productivitygrowth within each industry from the supply side. Structural shifts alone fail 
to consider the market forces reflecting the opportunity cost of the various alternatives, and the growth
bottlenecks that emerge along the way. They do not consider the fact that Indonesia's growth path and 
indusLry structure may not be identical to that which was experienced in the past by the Pacific Rim 
countries. By copying their experience too rigidly, growth opportunities will be missed. That is, the 
education-industry coefficients reported above in Table 111.3 that are based on the efficiency of the 
Pacific Rim countries should help to reduce the large errors made when basing projected needs on past
utilization of labor in Indonesia which tends to perpetuate the current inadequacies. Furthermore, a 
vitally important consideration in educational planning is the contribution that investment in education 
makes to productivity from the supply side. This is revealed by the benefits of the investment made in 
education in relation to the costs. As Indonesia develops along somewhat different paths than Pacific 
Rim countries and responds to new opportunities, these opportunities will be revealed by the labor 
market signals in the annual SAKERNAS data. These are important efficiency considerations and can 
be ignored only at the cost of a lower per capita growth rate than would otherwise have been possible. 

The Rates of Return to Education in Indonesia by Sector 
The contribution of each rupiah invested in education to economic growth is summarized by the 

social rates of return available to investment in education at different levels and of different types in 
Indonesia are summarized in Tables III.4 for 1982 and III.5 for 1982 through 1989. They require that 
thoughtful judgment be used. But they do provide important information about where investment in 
education should be increased the most rapidly to contribute the most to growth of earnings per person
employed (Dennisons' NIPPE). The various levels of education are interdependent, of course. The 
rates of return are the marginalrates to each education level based on the earnings of those who quit at 
that level. The implicit assumption is that the option-value of that level to those students who go on is 
equal to what they could have earned if they had quit at that level, a labor market based opportunity 
cost that provides a basis for separating the in.erdependence between these levels and is unlikely to be 
improved upon for this purpose. Those social rates of return also can be used to diagnose problems, 
and thereby raise the cost effectiveness further of each type of education. As Table III.5 shows, the 
rate of return did not change much for secondary education from 1987 through 1989, remaining at 
about 11-14% overall, the same as the returns to investment at the primary level in 1982. The Mincer 
earnings function used by McMahon and Bishry (1990, pp. 23-4) cannot take the rather large
difference in institutional costs between the primary and higher education levels into account as does 
the direct calculation of the pure internal rates of return in Table 111.4 and 111.5. So the somewhat 
higher social rates of return to primay education and lower rates of return to higher education in 
Table III.4 are more accurate, since the differences in institutional costs are considerable. 

Table III.4 suggests that industry, consisting broadly of small business and manufacturing, is 
served very well by the completion of primary education (with rates of return reaching 35% to 40%!),
and by junior secondary general education (13% to 20%). The returns to the education of males at 
least through senior secondary general education are enormous, 36% to 49%, (although the sample is 
small). This suggests how seriously the manpower requirements forecasts based on past utilization of 
workers at these levels (and showing projected surpluses) have been in error. (The unemployment
statistics that ignore job-search time and also ignore the much higher underemployment rates in the 
rural areas can also be misleading.) 
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Table M1.4 
Social Rate of Return 

by Level of Education and Type Employment (a) 

Industry Services Agriculture 

Level 
of Education 

All 
Occup-

Small 
Busi-

Indus-
try 

Civil 
Service 

MiII-
tary 

Gov 
Non-

Self 
Emp. 

Farming 
(b) 

Average ness Civil 
Service 

Some Primary (M) 
Some Primary (F) 

.17 

.12 
0.14 
0.16 

0.16 
0.26 

-0.02 
0.06 

0.52 0.04 
0.11 

0.21 
0.09 

.27 

.27 

Primary (M) 
Primary (F) 

.19 

.17 
0.13 
0.14 

0.35 
0.40 

0.17 
0.12 

0.37 0.11 
0.14 

0.15 
0.10 

.27 

.27 

Junior Sec. Grn. (M) 
Junior Sec. Cen. (F) 

.12 

.23 
0.20 
0.19 

0.13 0.10 0.03 0.11 
N.A. 

0.15 
0.15 

.27 

.27 

Junior Sec.Voc. (M) 
Junior Sec.Voc. (F) 

.11 

.13 
0.19 
0.14 

0.07 0.09 
0.07 

N.A. 0.11 
0.04 

0.15 
0.18 

N.A. 

Senior Sec. Gen. (M) 
Senior Sec. Gen. (F) 

.23 

.25 
0.36 
-0.01 

0.49 0.10 
0.07 

0.17 0.14 
0.23 

0.19 
0.08 

N.A. 

Senior Sec. Voc. (M) 
Senior Sec. Voc. (F) 

.19 

.04 
0.80 0.01 0.05 

0.03 
0.04 0.20 

0.07 
0.14 

-0.02 
N.A. 

Teachers Sec. (M) 
Teachers Sec. (F) 

.23 

.10 
0.36 
-0.08 

0.50 0.10 
0.07 

0.17 0.15 
0.23 

0.20 
0.07 

N.A. 

(om Tng. (M) 
C.m.Tng. (F) 

.24 

.17 
0.37 
0.24 

0.51 0.10 0.17 
0.07 

0.16 
0.24 

0.20 
0.08 

N.A. 

Academy (M) .15 -0.03 0.12 0.18 0.12 N.A. 
Academy(F) .11 0.06 0.14 0.13 

University (M) .10 0.06 0.11 0.11 0.09 N.A. 
University (F) .11 0.04 0.13 

Source: MeMahan, Millot, and Eng, (1986, p. 2-222).

a) Blank if insufficient observations in the cell to compute a rate of return.
 
b) Does not reflect non-market income-in-kind for farmers or homemakers. So this column is based on studies of the net
 
contribution of each additional year of basic education to agricultural output measured in bushels of rice or corn after
 
controlling for other inputs. Many studies are summarized by Lockheed (1988).
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Table 111.5
 
Social Rate of Return to Education
 

1982, 1988, and 1989
 

All Jobs Main Job Only 

1982 1987 
 1989
 

Primary 13% 13% 4%
 

Junior Secondary 17% 13% 14%
 

Senior Secondary General 22% 13% 11%
 

Senior Secondary Vocational 16% 10% 6%
 

University (a) 11 . 6% 5%
 
Source: McMahon and Boediono (1991, p. 17) 
a) Primary rates are a bit lower and Higher Education rates a bit higher than above when using the Mincer earnings function 
method since it does not allow for the large difference in institutional costs per student as between basic education and higher 
education. 

For graduates entering small business, all types of senior secondary vocational education 
(STM's, commercial high schools, and teacher training) yield a very good return, averaging 34%. 
With respect to the STM's, the 19% average return across all types of employment for males seems 
more reasonable than the high 80% in small business and low 1%in industry. This difference is 
suggestive, however, and warrants further investigation. Perhaps it is because the STM curriculum is 
better adapted to the needs of small business than to the modem technical requirements of the larger 
industries, or perhaps it is because of the nature of the job placement activities (or lack thereof) by job 
cou,-sellors within the schools. Technical curricula are costly, and a third possibility is that the number 
of students in them in certain localities may not be large enough to reach enrollments that are cost 
effective There is additional evidence on their cost effectiveness in each region by McMahon, Jung, 
and, Boediono (1990) that can be used to determine why some locations and some types of schools are 
working well as a guide to corrective action (e.g., a cross tab by very detailed job specifications might 
be revealing and would be possible in the 1982 data). Engineering colleges are the counterpart of the 
STM's at the college level and as the industrial sector in Indonesia can be expected to grow (see 
Figures III. 1-12), these fields at all levels also need to grow. 

Business and industry is also well served by the commercial high schools, even though their 
quality is low, (rates of return of 37% to 51% for males, and 24% for females). This is not 
significantly higher than the returns to senior secondary general education. But these subjects make an 
extremely important contribution to the growth of small and medium-sized enterprises throughout the 
regions, which provide competition to the larger firms and thereby restrain monopoly price increases 
and inflation. Colleges of Business Administration are their counterpart at the college level, and both 
can be expected to grow as the industrial sector of the economy grows more rapidly than the economy 
as a whole. 

Services include those provided by the government civil service, government non-civil service 
employees, and the self-employed (as well as some other services included within the small business 
category). Here again, the returns to basic education are substantial. The military pays best for those 
with a primary education or less. Beyond this, the returns to education at all higher levels are quite 
respectable almost everywhere, although somewhat lower at all levels in the civil service (which 
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includes large numbers of teachers), and considerably higher among guvemment employees not in the
civil service and among the self-employed.

Agriculture is primarily served by primary education and junior secondary education, often inaddition with terminal courses in vocational agriculture. Earnings cannot be used to measure rates ofreturn to education in agriculture because much of the product does not pass through the market or getrecorded. Also, agricultural prices are sometimes artificially depressed, and it is necessary to controlfor other inputs. But the best estimates that can be made using microcconomic data and farmproduction functions to explain output differences in physical quantities find real rates of return to beabout 27%, as suggested above (see Lockheed, 1987). Colleges of Agriculture are the counterpart of
the vocational agriculture curricula in the secondary schools.

Junior secondary general education for farm children (many of whom will leave the farm),vocational agriculture courses in the terminal year (for those who do not), and Colleges of Agriculturewho extend their research results and technology to the local schools and directly to farmers have avital continuing role in improving agricultural technology and raising productivity in agriculture. Thisis important to maintaining food self-sufficiency in Indonesia. Junior secondary education facilitatesadaptation to agri-business employments in the provincial towns for the many who will inevitably
continue to leave farming.

The percentage rate of change in "needs" based on the Pacific Rim data is shown in Table 111.6,Col. 7. The rank order of the percentage increments in investment needed then can be compared moreeasily to the rank order of the rates of return (as inMcMahon and Boediono 1992b, Table 10, Cols. 6-8)to provide a guide as to how fast the rates of investment should increase. This should help to bring intoeven sharper focus the contribution of the anticipated -,.owth of demand for education by employers inrelation to the contribution each type of education to labor productivity growth in Indonesia.
Pates of return have fallen somewhat from 1987 to 1989. Those cannot be compared directly tothose for 1982 since the 1982 data measures earnings from all jobs, whereas 1987 and 1989 do not.But the decline has been mostly for the primary, vocational and university levels, and has left rates ofreturn at the secondary levels essentially unchanged. 

IV. 	 Summary Of Conclusions 
The worldwide spread of modem economic growth as developed in Chapter V below hasdepended chiefly on the diffusion of a body of knowledge concerning new production techniques andthe organization of production. The acquisition of these techniques and the capacity to learn them andapply them on the job has been governed largely by th. prior development of the pervasive andenduring effects of knowledge, of receptivity to new laiuwiedge, and of the motivations acquired

through formal schooling.
The limited spread of modem economic growth before World War 11has b,'en due primarily topolitical, ideological and economic conditions that limited the expansion of mass schooling, as well asby limited saving and investment in physical capital. Since World War II modem mass educationsystems have been established almost everywhere, but at different dates. F3lowing this, the spread ofmodem economic growth has noticeably accelerated. [See 	Richard Easterlin's (1981) PresidentialAddress to the Economic History Association, "Why Isn't the Whole World Developed?"] 
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Table 111.6
 
Needs For Educated Labor
 

And Potential Contribution of Education to Labor Productivity
 

(Percent increases demanded are expressed for each 10% increase in real GNP/capita, 
and also as a percent of workers at that Education level employed in that industry) 

Bsic Senior University University Employing Percent Rate or 
Level Education Secondary BA MA PHD Industry Increase Return 

(1) 
1-6789 

(2) 
10 1112 

(3) 
13 14 15 16 

(4) 
17-20 

(5) (6) 
(Demanded) 

(7) 
(Productivity) 

(8) 

University General Liberal Arts Vocational 1986 
Reading Specialization Services 6.2% 7 to 10% 

at Terminal 
Years 

BA, MA, PhD Writing Education 
Language Agriculture Agric. 49.1% 
Math Engineering Manuf. 20.9% 
Soc. Science Bus. Adm. Trade SME's 60.9% 
Phys. Science LA, Engr. etc. Other 11.2% 

Senior 
Secondary General 

Ag. 
STM Senior Sec. 

Agri. Bus. 
"Other" 

(14%) 
11.5% 1986 

General Com. School Services 4.1% 16% 

Senior VOTEC-Ag. Completrs Agie. 33.1% 
Secondary General STM Manuf. 14.4% 1986 
VOTtC Commercial Trade 14.8% 14% 

Junior 9 Services NA 1986 
Secondary General Ag. Basic Ed. Agric. NA 27% 
General STM Completers Manuf. NA Other. 

Corn (1-9) Trade NA 16% 
Primary General Services .2% 1986 

Agric. 1.4% 27% 
Primary School Completers Manuf. .1% Other 

Trade/Other .3% 14% 
Illiterate General Primary School Drop-Outs Agie. Under-

Mfg. +Trade -.4% employed 
Services -13.4% 
Other -.3% 

Sources: 
a) Andrews (1990, pp. 21-25) and rabie 3 above 
b) McMahon and Boediono (1990, Tables 1-3) and Table 4 above. For breakdown at academic (3 year) and university levels 
by Field and by eventual occupation see McMahon and Bishry (1990, Table 4, p. 25) 

91
 



The sources of economic growth within each industry, in Indonesia developed specifically in
this paper include the contributions of all investment including the rate of investment in education as a 
percent of GNP to productivity growthfrom the supply side , as well as by the contributions made by
structural change. The former, shown here to account for perhaps 75% of the per capita growth,
depends on the rate or investment in education (which in Indonesia is low in relation to ASEAN and
needs to be raised to about 4% of GNP as a basis for take off), and investment in physical capital
(which is already lar 'e at 30.17% of GNP currently in Indonesia, the highest in ASEAN). Labor 
productivity growth also depends on investment in R&D and technology transfer (which is a relatively
low .26% of GNP in Indonesia compared to .34% to .75% in Thailand, Singapore, and India). These 
contributions to productivity growth from the supply side also depend on the realsocialratesofreturn 
to each rupiah invested in human andphysical capital. Based on the most recent data, these returns 
are relatively high for education, currently 14% for the investment needed for achieving universal
basic education, and about 27% for improving the quality of the education of farmers in rural ar,.as.
Although investment in physical capital is much larger in absolute terms (and hence it contributes 
more to growth), the real private rate of return per rupiah invested is a considerably smaller 9.4% 
overall (when the approximately 20% nominal interest rates are corrected for the current 10% inflation
rate). (If taxes approximately equal subsidies of various kinds, the social rate of return would then be 
equal to the private rate.) This suggests considerable underinvestment in education relative to physical 
capital in Indonesi:a 

The structural sources of growth in Indonesia include primarily the transfer of surplus labor 
out of agriculture into industry and into services where its productivity is higher and into export
industries which can also help to absorb this surplus labor. Growth of demand for industrial output and
for exports can therefore help to raise overall average labor productivity on a per capita basis. The best 
estimate that can be made suggests that these structuralsources account for only about 25% of the
growth rate. They nevertheless are a significant factor. Education fuithermore has a truly major role
in facilitating the transfer and employability of this surplus, poorly eduated, agricultural labor to
agri-business enterprises in the provincial towns, to export industries, and to other growth industries. 
Curricula therefore that help rural children to relocate to agri-business industries in the Provincial 
towns, to small and medium-sized enterprises (SME's), and to export and growth industries are likely 
to be particularly helpful. 

General education facilitates leaming on the job, and adapting to change later. But one or two
vocational courses in the junior secondary general schools in the last year or two before leaving school 
could be helpful in motivating students as to the relevance of the other subjects. (See Table 111.4 which 
summarizes the rates of return to vocational education by type of industry.)

Structural change has implications for the planning of the structure of education. Based on the
analyses of the use of educated labor in the Pacilic Rim countries in each industry as they began to
develop by Andrews (1990), large increases in the number trained at the secondary and college levels 
should continue to be needed in Industry, Agriculture and ','rade, with implications for the continuing
growth of Colleges of Engineering, Agriculture, and Business Administration. Indonesia needs to be 
able to respond to new conditions as they arise, however. For more direct evidence, the real rates of 
return do reflect the contribution to per capita earnings growth (National Income Per Person 
Employed, or NIPPE) which is closely related to productivity. 
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IV
 

A Global Analysis of Education, Social, and Economic Change in
 
Industrializing Societies
 

Boediono and Don Adams
 

ABSTRACT
 

This paper focuses on the experience of newly industrializing countries (NICs) as they achieve 
economic growth, expand their educational systems, attempt to improve their quality of life, and 
struggle with the social and cultural consequences of these changes. Three basic questions are 
addressed: (1)What are the distinguishing educational and socioeconomic features of NICs? (2) How 
does education relate to the social, cultural and individual changes assoziated with rapid 
industrialization? (3) What policies and strategies are suggested by the experience of these countries 
that are worthy of consideration by nations such as Indonesia entering a period of rapid growth and 
change? 

The NICs examined exhibit several characteristics different from the total population of 
developing countries. Educationally, this sample of countries, when compard to developed countries 
in general, has shown higher literacy, higher enrollment ratios, higher internal efficiency, higher 
educational expenditures, and more intra country and intra gender equity in educational attainment. In 
terms of economic and :3ocial change, again in comparison with the general population of developing 
countries, the sample has experienced more rapid econcaic growth, attained more equitable 
distribution of wealth, achieved higher levels of quality cf iifc, acquired more "modem" individual 
attitudes and social behavior, and enjoyed more extensive political and civil rights. 

Six tentative general policies and strategies are identified which appear to have been useful to the 
NICs and may be worthy of consideration for other countries at the economic "take-off" stage. 

(1) 	 All NICs committed themselves during the pre "take-off' and "take-off' stages to increasing rural 
productivity and reducing rural poverty, improving family health and nutrition, and building a well 
deve:oped basic and mass education system as a foundation for human resource development. 

(2) 	 A number of promising innovations and experiments were offered in advanced education, 
including new selection devices, miltiple academic track systems, and alternative "second chance" 
systems. 

(3) 	 Several policies were employed in order to reduce educational inequities, including preschool 
education, free education and student aid, lottery systems in student selection, special incentives for 
females, life long education, reform of teacher education, and extracurricular artivities. 

(4) 	 The governments of several NICs acted both as regulators and as advocates of preferred 
educational programs, often encouraging private provision of education. 

95 



(5) In NICs with linguistic, ethnic and cultural divisions education provided opportunities for symbolic
expression of group identity, legitimated both assimilation and group autonomy policies, and created 
leaders for the various groups. 

(6) As industrialization proc:.eded most NICs moved away from rigid centralized, detailed educational 
planning toward a more flexible, participatory form of management. 
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IV
 

A Global Analysis of Education, Social, and Economic Change in
 
Industrializing Societies
 

Boediono and Don Adams
 

INTRODUCTION
 

The body of this paper focusses on the experience of newly industrializing countries as they 
achieve economic growth, expand their educational systems, attempt to improve their quality of life, 
and struggle with the social consequences of these changes. An attempt has been made to use a variety 
of national level indicators and national or subnational case materials. The many limitations of macro 
educational indicators will be made explicit in context. Case studies of the particular country in 
question are crucial for understanding the context and meaning of the phenomenon being examined. 
Unfortunately such studies are limited in number, varied in quality and rarely allow comparison over 
time. 

Basically three questions are addressed: (1) What are the distinguishing educational and 
socioeconomic features of the group of countries being studied? (2) How does education relate to !he 
social, cultural and individual changes associated with rapid industrialization? (3) What policies and 
strategies are suggested by the experience of these countries that are worthy of consideration by 
nations entering a period of rapid growth and change? 

I. 	 CHARACTERISTICS OF NEWLY INDUSTRIALIZING COUNTRIES 
The sample of countries used in this study was chosen on the basis of rapid economic growth 

over the three decades (1960-1990). It should be noted that the industrial transformation of our sample 
of countries often did not follow the pattern of development of Western Europe. The Europan 
experience of an industrialization process, with industry moving from the primary to the secondary and 
then to the tertiary sector, has been assumed by many theorists of development to represent the only 
model which countries follow. Several of the NICs have had large service sectors throughout the 
period of economic growth. 

Indeed some of our sample, even during the process of industrialization, acquired certain 
characteristics often associated with post industrial societies. The Pacific Rim countries in particular 
showed signs of becoming high tech information societies. Singapore by 1980 had one-third of its 
work force employed in information related occupations. Thus although industrialization may be the 
most distinguishing feature of our sample, the service sector and the information sector are highly 
significant. 

Newly Industrialized Countries (NICs) 

For the purposes of this research, a NIC is defined as a country which, over the past three 
decades, has seen its economy experience moderate growth, a period of superlative growth, and a 
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continuance of rapid or modest growth. In other words, NICs have economies which exhibit a"take-off' period followed by sustained growth. It should be noted that the term "take-off" as usedhere is not synonymous in meaning with the well-known middle phase of Rostow's stages of economicgrowth (Rostow, 1960). However, the principles employed in this work mirror those of Rostow
closely. The identincation of stages of growth and the basic propositions about economic growthi~iclude the propositions that (1) each stage of national development is unique, and (2) there are
mea.ingful generalizations to be made about each stage. 

Sample Iientification 
The sample of countries used in this analysis are those countries which can be identified as NICs over the 1960-1990 period. A preliminary list of candidates was chosen on the basis of theirdemonstration of sustained growth (as measured by GNP per capita in current US dollars) from196"0-1988. In essence, countries were chosen which had gone from Less Developed Country (LDC)

status (according to the DictionaryofDevelopment ,Welsh and Butorin, 1990, countries with GNP percapita under $500) to Developing Country status (over $500 GNP per capita) and which had alsoexperienced significant continued growth. Rather than concentrate solely on GNP per capita asmeasured in terms of US dollars, investigation of real growth was deemed essential. By observing real
changes in per-capita GNP measured in terms of ihe home currency a more accurate picture of actualgrowth became apparent. After screening out countries about which insufficient data were available,
the final list of countries included: Brazil, Greece, Hong Kong, Israel, Korea, Malaysia, Singapore,Thailand, Turkey, Tunisia, and Yugoslavia. Indonesia, a country entering the take-off stage, wasincluded for comparison purposes. Taiwan, a country which has experienced extremely rapid growth
is reluctantly excluded from some analyses because of insufficient data (see Figures 1.1 - 1.12). The sources for data in these figures and tables, unless otherwise specified, are UN publications and World 
Tables published by the World Bank. 

Analysis of NICs 
After sample identification, the next task was the identification of the growth stages. Byo0serving the GNP per capita growth rates, clear patterns of economic growth emerged. The take-offstage, as defined, should exhibit a significant, long-term increase in aggregate economic performancerelative to the prior period. No precise change in growth patterns was established. However, the 

doubling of prior growth rates served as a guideline.
Table IV. I illustrates the time periods which were derived from the growth data. The mean spanof the take-off period for the NICs was 12.5 years with a range of 8 years (Tunisia) minimum and 22 years (Korea) maximum. The average annual GNP per capita growth rates are given in Table IV.l.As can be seen, the group accomplished a significant increase in the rate of growth (from 4.87% to 

8.86%).
Intra group patterns appear within our sample. Pacific Rim countries in terms of amount ofgrowth and duration of the take-off stage form a distinct subset. As shown in Table IV.2 the growthrates experienced by the Pacific Rim nations exceeded those of the others throughout time period being

examined. During the pre take-off stage the Asian countries bettered the remainder of our sample byapproximately 50%. This gap was reduced, however, during the take-off stage to nearly 22%. On theother hand, the Asian nations far outperformed the other NICs in the post take-off stage. 
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Figure IV.1 
Brazil - Real GNP/Capita 
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Figure IV.2 
Greece - Real GNP/Capita 
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Figure IV.3 
Hong Kong - Real GNP/Capita 
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Figure IV.4 
Indonesia - Real GNP/Capita 
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Figure IV.5 
Israel - Real GNP/Capita 
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Figure IV.6 
South Korea - Real GNP/Capita 
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Figure IV.7 
Malaysia - Real GNP/Capita 
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Figure IV.8 
Singapore - Real GNP/Capita 
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Figure IV.9 
Thailand - Real GNP/Capita 
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Figure IV.10 
Tunesia - Real GNP/Capita 
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Figure IV.11 
Turkey - Real GNP/Capita 
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Figure IV.12 
Yugoslavia - Real GNP/Capita 

80000t 
*N'-NmU - N ° ' ' 

70000 

7(YX)U / 

6(000 / 

H om e 
Cunocy 50000 I 

I " r 'l 

/ 
40000 -U 

20000 

10,00 I I Ii 
1950 1955 1960 1965 1970 1Q75 1980 1985 1990 



Table IV.1 
Growth Periods 

COUNTRIES Pre-Take Off Take-Off Post Take-Off 

Brazil 1961-65 1966-76 1979-88 
Greece Pre 1967 1968-78 1973-88 
Hong Kong Pre 1960 1961-73 Post 1974 
Indonesia 1967-88 
Israel Pre 1960 1961-72 1982-88 
Malaysia 1961-71 1972-81 1985-88 
Singapore 1961-64 1965-84 1979-88 
South Korea 1961-65 1966-88 
Thailand 1961-65 1966-78 1977-88 
Tunisia 1961-67 1968-76 1977-88 
Turkey 1961-65 1966-76 1979-88 
Yugoslavia 1961-62 1963-78 1977-88 

MEAN 12.5 Yrs. 

Table IV.2 
Average Annual Per Capita Growth Rates by Region 

COUNTRIES Pre Take-Off Take-Off Post Take-Off 

ASIAN 
Hong Kong 6.71% 1.87% 
Indonesia 4.08% 4.34% 
Malaysia 3.47% 5.47% 
Singapore 2.82% 8.86% 
South Korea 3.62% 7.94% 
Thailand 4.04% 7.98% 

MEAN 3.61% 7.39% 3.11% 

OTHER 
Brazil 1.71% 7.40% 0.98% 
Greece 5.20% 0.50% 
Israel 5.95% 1.27% 
Tunisia 2.37% 5.81% 1.52% 
Turkey 2.39% 4.87% 1.56% 
Yugoslavia 3.18% 7.14% 0.12% 

MEAN 2.41% 6.06% 0.99% 
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H. EXPANSION AND DEVELOPMENT OF EDUCATIONAL SYSTEMS 
No single factor or theory can account for the expansion and growth of education. Rising

expectations of the citizenry concomitant with development include education, not only as a means for
social mobility, but increasingly as a "right of citizenship," provide a primary motivation for expansion
of primary education and, subsequently for higher educational levels. Other popular explanations
relate educational expansion to economic growth, industrialization, and urbanization. The "needs" of
economic development are said to demand a more highly educated populace which, in turn, increase
income levels allowing people to buy more education. A third set of explanations recognizes the
global economic and cultural context and views educational change as a resultant of influences 
associated with continuing trade, technology transfer, and international knowledge exchanges. A
fourth set of explanations focuses on the internal dynamics of the system itself, It has been argued that
educational systems change over time according to certain regularities of system behavior. TTis
growth is not uniform but rather relates to the benefits and costs associated with attainment of a given
educational level and, more importantly, to the perceived utility of additional schooling. Although
often argued as unique, these various explanations are not necessarily mutually exclusive. It would 
seem that both the provision of education, the demand for education, and the interrelationships of these 
two processes contribute to the explanation of educational growth.

The NICs in general adopted mass education and strong literacy programs earlier than most
developing countries. Sections 2.1 and 2.2 below examine the patterns of educational growth and
development of our sample and, to the extent possible, make comparisons with educational changes in 
other groups of countries. 

Examination of Educational Growth In Our Sample 
An examination of the enrollment ratios by educational level of our sample of rapidly

industrializing countries consistently shows highly developed primary levels prior to the "take-off'
period. Enrollment ratios at the second level for our sample vary widely during each stage of industrial
development. Enrollment ratios at the third level show the greatest range and although not shown inthe accompaying data, display the greatest disparities between males and females (see Table IV.3 
Figures IV.13-16).

A number of scholars have described undesirable consequences resulting from rapid educational 
expansion including: the escalation of educational expenditures; increasing "wastage"; longer periodsof unemployment for school graduates; and the out migration of labor. Some observers have argued
that rapid educational expansion because of its drain on resources leads to slower economic growth,
creating only a few prestigious and well paid positions in the labor force. Moreover, when everyone
has completed a given level of education that level no longer has any bearing upon job entry,
placement and security. As a consequence, this argument continues, students are pressured to seek 
ever higher credentials in order to distinguish themselves from those who have graduated from lower 
educational levels. 

These dangerous conse'uences of rapid educational expansion in general were not experienced
in our set of countries. Apparently high rates of economic growth and expanding employment
opportunities for blue collar, white collar and professional workers adequately absorbed the growing
educated population. Moreover, there is evidence that status as well as employment was often a goal
of those seeking advanced education. 
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Table IV.3
 
Total Enrollment by Stages of Development: Means and Ranges (%).
 

1st Level 2nd Level 3rd Level 

Pre Mean Range 95.53 30.76 5.45 
Take Off 

Lower Limit 72.00 12.00 1.54 
Brazil 1965 Thailand 1965 Thailand 1965 

Upper Limit 118.00 52.00 10.91 
Indonesia 1988 Greece 1965 Israel 1960 

Take Off Mean Range 99.91 44.42 9.52 

Lower Limit 81.00 17.00 2.02 
Thailand 1970 Thailand 1970 Thailand 1970 

Upper Limit 120.00 76.00 20.04 
Hong Kong 1970 Yugoslavia 1975 Israel 1965 

Post Mean Range 103.25 66.25 18.83 
Take Off 

Lower Limit 94.00 34.00 6.70 
Yugoslavia 1988 Brazil 1980 Malaysia 1988 

Upper Limit 117.00 95.00 37.70 
Turkey -87 Greece 1986 Korea 1989 

SOURCES: 
1960-70 data from UNESCO StatisticalYearbook, 1976. 
1975-80 data from UNESCO StatisticalYearbook, 1989. 
1984-89 data from UNESCOStatisticalYearbook, 1990. 
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Figure IV.13 
Total Enrollment Rations by Levels and Stages of Development 
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Figure IV.13 (continued) 
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Figure IV.14 
Total Enrollment Ratios by Stages of Development: Pre Take-Off 
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Figure IV.1S 
Total Enrollment Ratios by Stages of Development: Take-Off 
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Figure IV.16 
Total Enrollment Ratios by Stages of Development: Post Take-Off 
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Some International Comparisons of Educational Expansion in NICs and Developing Countries 
Some distinct differences may be noted between educational growth patterns in our sample and 

the general population of developing countries. At the secondary level the countries in our sample
have a much higher average - a mean enrollment ratio (e/r) of approximately 30% compared with 15% 
for the general population of developing countries and 17% [19601 for the whole group of "middle 
income" countries (as defined by UNESCO). The secondary level in our sample expands at a more 
rapid rate achieving a level of nearly three times that of the whole group of developing countries - a 
mean e/r of approximately 66% as compared with 23% for all developing countries and 30.4% for 
middle income countries. At the higher education level the distinction is even more dramatic. Our 
sample has a mean e/r of 5.4% during the pre take-off stage in 1960 compared with under 2%for the
whole group and 3% for middle income countries. During the post take-off period our sample has a 
mean e/r of 18.8% as compared with 1986 averages for the whole group of approximately 3% and 
9.4% for all middle income countries. 

Table IV.4 summarizes some of the general educational similarities and differences between the 
NICs and developing countries. As can be seen both quantitative and qualitative differences are 
pronounced. 

Table IV.4 
Educational Comparisons: LDCs AND NICs 

LDCs NICs 
Literacy Illiteracy rates falling. Absolute 

number of illiterates falling. 
Illiteracy rates rapidly falling. 
Absolute number of illiterates 
greatly decreased. 

Schooling No schooling for half or more of the Nearly attained universal 
children. In poorest countries little primary education 
chance for universal ecucation. by take-off stage. 

Quality Low student achievement compared Wide range in quality between 
to western industrialized countries, and within countries. Some 

countries compete well 
internationally in student 
achievement. 

Efficiency Exceedingly inefficient. Repetition rates Increasingly efficient. Few 
often over 30%. repeaters at the primary level. 

Equity Highly discriminatory by gender, wealth, 
and demographics. 

Declining gender discrimination; 
inequality by income and 
geography reduced. 

Finance Fiscal means stretched to limits. Percent Fiscal problems persist; but fiscal 
of GNP spent on education declining 
in some countries, 

support continues; voluntary and 
private contributions expand. 
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II. EDUCATIONAL EXPENDITURES 
The NICs show modest increase in percentage of GNP being spent on education during the 

1970s and 1980s (see Table IV. 1). The mean public expenditures on education as a percentage of GNP 
was 2.34% in 1960, 3.3% in 1970, and 4.0% in 1985. However, no clear trend is observable when 
examining educational expenditure as a percent of total government expenditure (see Table IV.5; 
Figures IV. 17-19). 

A breakdown of expenditures by level in our sample generally shows a decrease overtime in the 
percent of educational expenditure going to primary education. This is to be expected given the 
growth pattern of the educational system. With the first level of education recording high enrollment 
ratios even in the pre take-off stage, it is at the second and third levels where the most rapid growth has 
taken place. Our data bear out this reasoning. The only clear exceptions to this trend are Brazil and 
Korea. The percentage of education expenditure on the second level in general increased throughout
the 1970s, yielding a mean growth of 68.8%. At the tertiary level the percentage increase in 
government expenditures becomes most dramatic, with several countries in our sample more than 
doubling the allocated proportion of national expenditures.

While there does exist some distortion when using public expenditure data, such data do provide 
an adequate indication of educational effort. Educational expenditure as a percent of national output is 
generally considered to be a reliable indicator of national educational effort. The data in Table 111.2 
illustrate that the Newly Industrialized Countries have demonstrated an increased effort throughout the 
three decade period in question. The lone exception to this increased expenditure is Turkey, which 
remained fairly constant until the mid 1980s. The remaining NICs all show greater effort in the post
take-off stage than in the pre take-off. It is also worth noting that the educational effort nationally
peaked during or shortly after take-off. This is particularly interesting since these countries, by
definition, showed superlative economic growth during this period. 

Table IV.5
 
Educational Expenditure as Percent of GNP
 

Country 1960 1965 1970 1975 1980 1985 

Brazil 2.6 1.4 2.8 3 3.4 3.3
 
Greece 1.8 2.8 2.1 
 2 2.2(79) 2.9
Hong Kong 1.5 1.5 3 2.7 2.5 2.8(84)
Indonesia 0.7 - 2.8 2.7 1.9 2(81)
Israel 3 8.7 - 6.7 8.4 6.8 
Malaysia ­ - - 6 6.2 6.6 
Singapore ­ 3 2.9 2.9 -
S. Korea - 4.6 2.2 3.7 4.8 
Taiwan 3.3 3.4 - ­ - 5.2(84)
Thailand 2.8 3.7 3.5 3.6 3.3 3.9 
Turkey 2.9 2.9 3 2.8 2.7 2.3 
Yugoslavia 2.5 4.5 4.9 5.4 5 3.4 

SOURCE: UNESCO, (1989). UNESCO Statistical Yearbook, Paris. 
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Figure IV.17
Expenditure for Primary Education as Percent of Total Educational Expenditure 
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Figure IV.18 
Expenditure for Secondary Education as Percent of Total Educational Expenditure 
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Figure IV.19 
Expenditure for Tertiary Education as Percent of Total Educational Expenditure 
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The data from Table IV.6 show a discemable pattern of educational expenditures as a percentage
of total government expenditure. The majority of countries show some decline in expenditure. One 
country, Thailand, first increased then later decreased its fraction of national budget spent on 
education. Since the range of values is so small an analysis of means seems inappropriate.

As with other national measures those on governmental educational expenditures must be 
interpreted with care. Private and voluntary expenditures may be significant but unrecognized in these 
statistics. It has byen estimatedthat in Korea voluntary contributions in the 1970s added to those of the 
government brought the expenditures to 9% of GNP (Chun, 1991). Also ignored are a wide variety of 
contributions, paynnt in kind, free labor and other efforts to support schools which may be made at 
the local level. 

Table IV.6
 
Educational Expenditure as Percent ofTotal Government Expenditure
 

Country 1965 1970 1975 1980 1985 

Brazil 11.9 10.8 ­16 17.2
 
Greece 12.2 9.6 8 8.4(79) 7.5
 
Hong Kong - 22.8 20.7 14.6 18.7
 
Indonesia - 13.1 9.3- 8.9 

Israel 
 - 7.6 7.3 8.6
 
Malaysia - - 19.3 
 16.4 16.3
 
Singapore - 11.7 8.6 7.3 -

S. Korea 19 24.6 13.9 23.7 28.2
 
Taiwan - 21.6 
 - - 16.6 
Thailand 17.4 19.1 21 20.6 18.5 
Turkey 19 13.7 10.5 10.5 -
Yugoslavia ­ - 24.4 32.5 

SOURCE: UNESCO, (1989). UNESCO StatisticalYearbook, Paris. 

The NICs in general have been responsive to a numl'er of policies which have been 
recommen: I by international agencies and individual researchers to cope with the crisis of financing
education in the developing countries (McMahon, ND). Most recommendations have centered around 
private financing and can of costsbe captured in three broad policy options: (1) recovery and 
reallocation of resources; (2) provision of loans and selective scholarships; and (3) decentralization of 
management (World Bank, 1986). The first policy above refers to recovering public costs, particularly
those of higher education, and reallocating government spending on those educational levels and 
programs with the highest social returns. Providing student loans and scholarships, again especially in 
higher education, is an attempt to avoid a selection process biased against lower income students. 
Options (I) and (2) have been a major component of policy in Korea, Malaysia, Thailand and Greece. 
Policies of educational decentralization are based on the expectation that community based schooling,
public and private, would encourage competition and thereby increase internal and external efficiency. 
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Several NICs have experimented with various forms of decentralization. Brazil, for example, has 

delegated the responsibility for financing primary education to state and local governments. 

IV. EDUCATION, SOCIAL, POLITICAL AND VALUES CHANGE1 

Education is linked to a variety of social, political and individual changes which are associated 
with industrialization. In addition to being a central feature of the contemporary state, education is 
recognized as an organized network of cognitive and socializing experiences which prepares 
individuals to act in modem society through its allocation and legitimation of the entire populace in 
their adult roles. Given its combined institutional and individual effects education emerges as a 
powerful agent contributing to the transformation of society and to the rate of industrial take-off. 

Education, Social and Cultural Change 

Although much remains unknown about the mechanisms through which education's influence is 
spread, basic education, literacy and numeracy are considered essential to the development of 
cognitive capacities necessary for functioning in modem societies. In addition to cognitive learnings 
there are attitudinal outcomes of schooling important to social and cultural change. 

Modernization theory developed in the 1960s by (Inkeles, 1966) and others hypothesized that 
individuals acquired certain "modem" attitudes under the influence of schooling and industrializing 
society. Basically Inkeles' research focussed on attitudes toward new technologies and their 
application, faith in westem science, independence from familial and communal authority, allegiance 
to institutions of secular authority, values relating to social mobility, beliefs about control of the future, 
interest in civic and political affairs, and cosmopolitan concerns with events outside the realm of 
family, community, and kinship group. (Inkeles and Smith, 1974) 

A substantial body of empirical research in both developed and developing countries has been 
generated in support of the claim that schooling contributes to individual modernity. On the basis of 
this research Inkeles states flatly: "In large-scale complex societies no attribute of the person predicts 
his attitudes, values,and behavior more consistently or more powerfully than the amount of schooling 
he has received." 

A number of studies of individual modemity have been undertaken within our sample of rapidly 
industrializing countries. In an earlier study on East Asia the authors described the changes in values 
associated with increased levels of education. Research in Brazil (Holsinger, 1974) of groups of 
children having different levels of exposure to schooling showed that the greater the exposure to the 
school, the higher the score on a test of modernity. Even variations of a few months produced 
statistically significant results. In a study of the impact of education on individual modernity in 
Tunisia, Sack found that the quantity of formal schooling, the subject's reported rank in the last year of 
school he/she attended, overseas experience, and control with the mass media had consistent effects on 
measures of modernity. Somewhat surprising was the f-ding that "those individuals coming from 
families of less educationed parents have somewhat higher modernity scores than individuals whose 
parents were more educated." 

In Turkey students at the secondary level were found to be strongly secular, prefer foreign films, 
enjoy western music, show higher interest in politics, favor government "by the people," and to 
profess more liberal views about the role of women to a degree greater than the general Turkish 
population. As would be expected the students with urban background tend to be more "modem" in 

The monograph from which this chapter is developed contains a section titled "Education and Quality of Life." However, 
much of the content of that section is covered in other chapters of this volume and therefore is omitted here. 
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their views than those from rural areas. Even small amounts of schooling or literacy training have 
been shown to make a difference in people's behavior. A case study in rural Turkey during that
country's pre take-off stage may be roughly representative of changes associated with increases in 
literacy. (Sacks, 1974; Weiker, 1981)

Research results from Brazil, Tunisia, Israel and a number of Pacific Rim countries indicate that 
the amount of schooling along with performance in school, but irrespective of the type of school 
courses, is a powerful influence in the socialization process of modernity. Schools, then, contribute
something other than cognitive learning to the modernizing process of individuas. The most common
hypotheses concerning the key characteristics of the schooling process are: (1) schooling integrates
pupils into large-scale, rationally organized institutions, and (2) schooling confers new status on
individuals. With regard to (1) above, edu(ation systems may be seen as one of a society's first
modern institutions whose intra system relationships tend to stress universalistic values and 
achievement based norms. Moreover, in support of (2) above, school certificates are usually perceived 
as automatically bestowing modernity.

There is debate as to how important individual attitudes and values are in national development.
Some scholars argue that social structural changes are the only factors fundamental to economic
growth and major social change. Whether attitudinal changes are prerequisite for structural change or
vice versa may be debated for a long time. In the NICs a number of social, cultural and individual 
changes appear to be integral to the process of industrialization. White collar middle classes emerged
[The Singaporean government in 1987 claimed that Singapore was 80% middle class (Wilkinson,
1988)]. Increasingly changes in social stratification bccame visible with new attitudes, values and 
behavior patterns emerging which were different from those held by previous generations. In general
the new, better educated groups were more knowledgeable, more cosmopolitan, more politically 
aware, and made more use of the technology of information and communication. Schooling,
professional training and technical knowledge played an increasingly important role economically, 
culturally, and in affairs of the state. 

However, industrialization and economic growth can be a mixed blessing. Unfulfilled 
expectaions may lead to individaul frustration and group alienation. A study of Tunisian youth in the
early 1970s showed that while 49% of their fathers were unskilled or semi-skilled workers not one of
the boys expected to follow his father's occupation. Although only 10% of the fathers were white
collar workers or professionals, 60% of the sons expected to become professionals. Studies yielding
similar, but in East Asian countries less dramatic, results are found throughout our sample.

In every country in our sample criticism has been forthcoming about some of the recent social 
and cultural changes. Complaints are printed or voiced in the media concerning "imitation of the
West," breakdown of "traditional" values, creation of a spiritual vacuum, dissolution of the historical
role of the family, the alienation of young from old, and the increase in greed and crime. Some of 
these interpretations are bulwarked by the academic research of local and international scholars.
Although social scientists generally have looked favorably at development efforts, a number have
presented arguments in favor of slower growth which would allow better planning to reduce physical
congestion, combat crime and avoid dangers to mental health. Economists on the whole appear to be 
more optimistic regarding the results of economic growth than anthropologists and sociologists. 

Education and Political Behavior 
The relationship between education and political power which was the main concern of early

studies of educatioa and political development persists as an area of interest to researchers and policy
makers. The key concepts most often used in relating education to political development are
"integration" and "participation." Integration refers to the creation of unity and solidarity, fostering a 
sense of national identity over and above ethnic, religious, regional or class identity. Participation 
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refers to broad political mobilization, e.g., voting, and, in more traditional social organizations, to 
becoming part of the modernization process (Coleman, 1965). 

Mass education in contributing to the definition and building of nations classifies people as 
citizens and establishes their membership in the nation over and above membership in the various 
subgroups (Meyer, 1980). Education thus creates and expands the assumption of homogeneity, while 
at the same time, providing "cultural capital," establishing a scholastic "nobility" (e.g., doctors and 
engineers, administrators and managers, etc.). In societies with a developed mass education system,
both masses and elites may be found to perceive more common interests and ideas in the population, 
and less conflict and diversity. 

There is perhaps a tension between the concepts of "nation state" and "nationalism" arising from 
the fact that nationalism presupposes the image of the nation as a manifest, latent or desired form of 
collective identity and supports the assumption that the nation-state should be a form of political
organization (Giddens, 1985). One definition of nationalism is: "The affiliation of individuals to a set 
of symbols and beliefs emphasizing community among the members of a political order." (Weiker, 
1981, p. 40). 

A national educational system must assimilate many of the myths, memories and symbols of the 
existing ethnic groups and religions; on the other hand, through the introduction of such disciplines as 
science and mathematics the national culture is linked to the world culture. This tension between the 
particularistic elements of nationalism and the universalistic potential of international knowledge can 
be neutralized by conceptualizing a new construct e.g., Pancasila, the national ideology of Indonesia. 
Thus Pancasilan economics creates "national knowledge." 

Both the traditional and the modem ingredients of nationhood have integrative functions to 
fulfill. If nations and nationalism can be understood as changing mixtures of modem and pre modem 
elements, then the education system may influence, if not control, the permanent presence of traditions 
within modernity, while formally reconstructing, reorganizing and expanding the socially defimed 
categories for personnel and of knowledge in a modem society. 

Education contributes to political knowledge, alters political behavior, and in general becomes 
increasingly a criterion for high governmental or politica! office. Our sample provides several 
examples of the increasing importance of education to political, governmental, and military leadership 
as countries begin to indusirialize and proceed through the take-off period. 

Again, although the evidence of certain educational outcomes is reasonably clear, the precise 
educational processes leading to these effects is not known. Most studies involve use of system or 
sector level indicators and examine relationships through correlational or regression analyses. Detailed 
insights into which school processes transform the attitudes and knowledge of students within given 
contexts remains somewhat a mystery. 

Through cognitive leamings and attitude formation education politicizes, depoliticizes, and 
increases participation in the civic culture. Given the high economic and educational growth rates in 
the NICs, an attempt was made to explore briefly the changes in political and civil rights and to 
compare these changes with the global population of countries (see Table IV.7 and Figures IV.20-21). 

The numbers in the tables and figures refer to a ratings index developed to measure the relative 
freedom allowed in the respective country. Hence, the numbers have no absolute meaning, only 
comparative. In each scale a rating of (1) is deemed most free and (7) least free. For example, a 
political electoral process where those elected clearly rule would be rated (I). Ineffectiveness in the 
process would result in a reduction in rating to (2). Political ratings of (3) through (5) represent 
successively less effective democratic processes. Nations at (6) do not allow for competitive electoral 
processes, while those with a (7) rating feel little constraint from public opinion or tradition. 
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Table IV.7
 
Political Rights and Civil Rights Index For NICs
 

COUNTRY 72 74 76 78 80 82 84 86 88 

Brazil (P.R.) 
(C.R.) 

5 
5 

4 
4 

4 
5 

4 
4 

4 
3 

3 
3 

3 
3 

2 
2 

2 
3 

Greece 6 2 2 2 2 1 2 2 2 
6 2 2 2 2 2 2 2 2 

Indonesia 5 5 5 5 5 5 5 5 5 
5 5 5 5 5 5 6 6 5 

Israel 2 2 2 2 2 2 2 2 2 
3 3 3 2 2 2 2 2 2 

Malaysia 2 3 3 3 3 3 3 3 4 
3 3 4 3 4 4 5 5 5 

S. Korea 5 5 5 5 5 5 5 4 2 
6 6 6 5 6 6 5 5 3 

Singapore 5 5 5 5 5 4 4 4 4 
5 5 5 5 5 5 5 5 5 

Taiwan 6 6 5 5 6 5 5 5 5 
5 5 5 4 5 5 5 5 3 

Thailand 7 5 6 6 3 3 3 3 3 
5 3 6 4 4 4 4 3 3 

Tunisia 6 6 6 6 6 5 5 6 6 
5 5 5 5 5 5 5 5 4 

Turkey 3 2 2 2 5 4 3 3 2 
4 3 3 3 5 5 5 4 4 

Yugoslavia 6 6 6 6 6 6 6 6 5 
6 6 6 5 5 5 5 5 5 

Pol. R. Mean 4.6 4.1 4.1 4.1 4.1 3.7 3.7 3.6 3.4 
Civ. E. Mean 4.6 3.9 4.4 4.2 4.2 4.2 4.2 4.0 3.6 
Global Pol. R. Mean 4.3 4.4 4.4 4.2 4.1 4.0 4.0 3.9 3.7 
Global Civ. R. Mean 4.2 4.1 4.2 4.1 4.1 4.1 4.2 4.1 4.0 

(Global data N= 111) 
SOURCE: 

Gastil, Raymond D. (1989). Freedom in the World, Freedom House, New York. 
NOTES: 

P.R. =Political Rights. 
C.R. = Civil Rights. 
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A similar interpretation applies to the civil rights scale. A rating of (1)indicates an open societywhere expression of opinion is not suppressed (even when it attempts to affect political change),individuals are protected by the courts, private rights arc generally respected throughout the nation'sinstitutions, and citizens feel no threat to voicing their opinions. Movement down from (2) to (7)
represents a steady loss of these freedoms. 

Data available for the 1970s and 1980s indicate that the individual's freedom in the NICs hasincreased. This is particularly true for political freedom in Brazil, Greece, Korea and Thailand.remaining countries, excluding Malaysia, showed 
The 

little or no change during the period. Malaysia
actually saw its political freedom indicator decrease. The average of the NICs showed far greaterimprovement over time than the global mean. (A 26% reduction for the NICs as compared to a 14.0% 
decrease globally.)

Less clear patterns are illustrated in terms of the changes in civil rights occurring over the sameperiod. Brazil, Greece and Korea exhibited substantial increases in civil rights while most of theremaining countries either improved slightly or remained constant. Civil rights in Malaysia worsened.As a whole, the NICs show better comparative improvement in the civil rights index than in thepolitical rights. The sample was below the global average in 1972 but by 1988 had reversed thisrelationship. Also, the average change favored the NICs. (There was a reduction of the civil rights
index of 14% for the sample compared to only 4.8% globally.) 

Education and Equity 
Education directly and indirectly has impact on the distribution of many of the goods andservices of society. The distribution of education itself has become a major issue worldwide(Psacharopoulos, 1991). A considerable body of literature exists on 'equality of educational

opportunity' and considerable controversy exists over the meaning of this phrase and strategies for its 
attainment. 

Unfortunately much of the literature on education and development does not make carefuldistinctions in possible meanings of equality and equity. The term 'equal access', which may refer tomaking resources e.g., facilities, instruction, available to groups or individuals, is used so loosely that itis at best minimally adequate for analysis of equal educational opportunity. The terms 'equal use','equal resources' and 'equal results' arc only incrementally cleaer than 'equal access'. Do studentsmake equal use of a resource simply because they are in the same school or class? Neither equalaccess nor equal use lend themselves easily to public policy. Although equal resources and equalresults are subject to different interpretations, they offer more potential for establishing criteria for 
equality of educational opportunity.

In general our sample shows increased opportunities for educational access as the nationsindustrialize. In Turkey, for example in the early 1960s, fewer than three of every hundred primaryschool students could expect to continue to the lyce. Weiker notes that in the early 1970s 42.6% ofthe primary school graduates entered a middle school the following year, and in the same year thenumber of students entering lycdes was about 64% of the number middle school graduates the previous 
year. 

However, our sample also shows that inequalities persist in the distribution of education.Ascriptive criteria continue to be significant in determining who receives higher education. In Turkey1973 data show that the distribution of social backgrounds of those taking the university entranceexamination was very different from the distribution of social backgrounds in the country as a whole.A farm child had one/tenth the chance of the child of a merchant to proceed to the university.
Some NICs, e.g., Korea and Taiwan, in income and education distributions are more equitablethan several Western European countries. Taiwan, in particular, has decreased income gaps andgender gaps in advanced education. However, gender inequities in the workplace and in education 
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persist in most NICs. Women in the labor force are on the increase in the Pacific Rim countries and 
for younger age groups is approaching rates found in the industrialized countries. Yet the stereotypes 
of "women's work" still persists. And gender inequalities in educational opportunity, particularly in 
rural areas, remain severe in Turkey and Tunisia. 

V. EDUCATION STRATEGIES AND POLICIES 

The set of rapidly industrializing countries e.',amincd here exhibits several different 
characteristics from the total population of developing countries. These distinct features are reflected 
in educational growth and development, economic growth and structural change, social and political 
values and behavior, quality of life, and social and educational policies. Educationally, our sample of 
countries, when compared to developing countries in general, has shown: higher literacy; higher 
enrollment ratios; higher internal efficiency; higher expenditures and more intra country and intra 
gender equity in educational attainment. In terms of economic and social change, again by comparison 
with the general population of developing countries, our sample on the whole has experienced: more 
rapid economic growth; attained more equitable distribution of wealth; achieved higher levels of 
quality of life; acquired more "modern" individual attitudes and social behavior; and enjoyed more 
extensive political and civil rights. 

Strategies and Policies 

Educational policies and strategies are very much context based. Experience has repeatedly 
demonstrated that strategies which are successful in one country may fail badly in another and vice 
versa. Although any attempt at generalization is risky business, the danger may be worth the effort. 
The following represent some very tentative general policies and strategies which appear to have been 
useful to the NICs and may be worthy of consideration for other countries at the take-off stage. 

(1.) Important preconditions for educational growth (and perhaps for rapid industrial 
development) include demonstrated, persistent political commitment to development and at least a 
minimum level of political stability. In several of the countries of our sample, for example, the state 
was sufficiently secure and strong to implement significant land reform during the pre take-off stage. 
(Luis Crouch has noted this condition in his studies.) Demonstrated also in the NICs was early and 
continuing political support for education in the form of adequate educatioial financing, enabling laws 
and competent leadership. 

(2.) The complex interaction of individual propensities, schooling, literacy, and new production 
technologies in economic development remain inadequately understood. Our knowledge of these 
interrelationships, their timing and their contextual constraints is often insufficient to yield clear 
policies. Nevertheless, a highly visible national commitment to the provision of, and access to, basic 
and mass education for all citizens appears to be important during the pre take-off and take-off stages. 
All NICs committed themselves early on to be a well developed basic education system committed to 
laying a foundation for human resource development, increasing rural productivity and reducing rural 
poverty, and improving family health and nutrition. The demonstration of national resolve in our 
sample was thus reflected in the multiple expectations for education - including the extension of 
national culture and national language(s), the creation of good citizens and workers, and contributions 
to the reproduction and distribution of cultural status. 

(3.) Advanced education, appropriately relevant and qualitatively acceptable, is crucial to the 
long term goals of industrializing nations and increasingly integral to individual aspirations. 
Additionally, advanced education contributes to the effort toward gaining recgnition and legitimacy in 
the larger world system of modem nation states. However, the roles of secondary and higher 
education are somewhat less clear than those of primary education and the experience of the NICs 
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suggests that a range of strategies may be followed. No clear direction is provided on major policy
issues pertaining to equitable delivery, size, funding, organization, or degree of vocationalization. 

The NICs, however, did recognize that expansion and development of secondary education and
higher education should not be based on theories justifying expansion of basic expansion. Secondary
education, for example, has been found, globally, to have a more significant effect on the distribution 
of income than primary education. Higher education, in particular, in the NICs has not only allocated
individuals to fixed positions but also has created new types of knowledge and specialized social 
positions, with political and social consequences. The experience of the NICs has demonstrated that
flexibility in planning and management competence are required in coping with the pressing demands
for levels of access to higher education which may generate unemployable graduates. Although no
NIC developed a long term, fully satisfactory, policy on higher education, promising innovations and
experiments were forthcoming in the form of new selection devices, e.g., lottery system, multiple
academic track systems, e.g., colleges, universities; and alternative "second chance" systems.
However, the NICs in our study were only partly successful in coping, for example, with the "inverted
pyramid syndrome" where students typically want to be lawyers and financiers, when the country
"needs" technicians (see Figure IV.22). During the take-off period in particular, the aspirations of
students at the secondary and higher education levels tend to focus on professional goals and industrial
and agricultural occupations become less attractive. Anticipation of the potential gap between student
aspirations and manpower demands allows governments and private sectors the opportunities to adjust
incentives and regulate delivery systems to reduce this imbalance. 

(4.) Inequities in the distribution of income, education and the other benefits of development cannot be ignored over long periods of time. The appropriate strategy for addressing inequalities in
educational opportunity depends on the choice among possible conceptualizations of equity. In
general, however, to promote more equality of educational opportunity the educational system often 
must undergo several modes of growth including vertical and horizontal expansion, and differentiation 
of programs. The NICs used several policy options to reduce educational inequities including;
preschool education; free education and student aid; special incentives to females; life long education;
reform of teacher education; extra curricular activities; and institutional adjustments in schooling.

(5.) Governmental and administrative competence are clearly important in all stages of
educational growth but conditions of competence do not necessarily imply reliance on centralized,
detailed national educational planning. Moreover, the appropriate roles of various levels of 
government may vary over time and context. Two basic choices appear to b,, available: Basically the 
government can act as a regulator or as an "illustrator" in contributing to educational reform. As a
regulator, government can mandate reforms through laws and policies. The regulatory approach to
reform tends to draw on rational and bureaucratic assumptions of how to plan and implement
educational change. Under this model certain conditions must be met: the goals must be clear; the
relation between inputs and outputs must be known; inputs must be controllable; the tasks of all actors
involved must be specified; and the fidelity of the change with the original objective must be 
measureable. 

As an "illustrator" the government can act as an advocate of preferred educational programs and
projects. The government can sponsor exemplar technology and innovations. The defined role of the 
government in educational decisions and in the type of reform under consideration may determine the
choice of appropriate model. When the government has few resources or when the reform in question
is complex or uncertain the illustrator role may be the only reasonable option.

The governments in our sample countries tended, particularly in the early stages of development,
to assume a regulatory function with respect to education. Several at one time or another developed
national educational plans. Much of the funding for all levels of education comes from central or
provincial governments. Teachers are typically civil servants. Yet the illustrator function also has 
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been widely practiced, a change growing partly out of the inadequacy of reform flowing from a 
regulatory approach. In several NICs the private sector has been strongly encouraged to participate as 
a partner in the provision of education and has received a variety of incentives for doing so. It would 
seem that the success which governments experienced as contibutors in educational reforms resulted 
not so much from the creation of elaborate national plans (although these were forthcoming) as in their 
willingness to be pragmatic in their choice of roles and in their skills at implementation. 

(6.) Several of the NICs (e.g., Singapore, Malaysia, Israel) are still learning how to cope with 
linquisitc, ethnic and cultural divisions. Although national policies pertaining to these differences vary 
greatly, governments and educators have increasingly realized that education has a significant role to 
play with respect to potential intergroup conflict. Lack of intergroup parity in educational opportunity 
may itself be a source of dispute. Education also helps to create leaders of the various factions. On the 
other hand, education, if responsive to group culture and tradition, can provide opportunities for the 
symbolic expression of group identity. Education through legitimation of an elite and accularation of 
the masses can assist a policy of assimilation; or, by contrast, educational objectives and programs can 
be made adaptable and supportive of group autonomy. At minimum, education and develolment 
policies can be so designed that intergroup conflict is not increased. 

(7.) There is, among the NICs varying levels of dissatisfaction and concern about the loss of 
traditional values and institutions and the dangers of permissiveness, decadence and individualism. 
Some governments have been particularity disturbed by displays of "alien" culture by nonconforming 
youth in their behavior, clothing, music, and "hanging out." Within our sample of countries, 
Singapore, took the most aggressive actions to stem what the government viewed as amorality among 
the youth adopting Western values and patterns of behavior. The measures taken in attempts to control 
the media, education, recreation, and even choice of marriage partner have been considered drastic by 
many observers. Although this rather extreme attempt at social engineering probably would be 
unacceptable in many societies, countries now at the take-off stage can become more proactive in 
considering feasible options if faced with the social and cultural problems common to the NICs in our 
sample. 

(8.) Approaches to educational planning and policy making underwent radical change in many 
of the NICs in the 1970s and 1980s. As the discussion above indicates, cumulative experience and 
research are beginning to generate tentative insights about the growth of education and about the 
linkages between education, social and cultural change. We know somewhat more than we did 20 or 
30 years ago (when most NICs were entering the take-off stage) about the outcomes of schooling. 
Evidence is nearly always, however, limited and usually subject to controversy. Most importantly the 
extant knowledge often does not add up to a specific strategy for the optimization of educational 
investments for development. These conditions of uncertainty suggest the wisdom of the movement 
found in most NICs away from rigid centralized, detailed educational planning toward a more flexible, 
participatory, form of planning. 

Our study of NICs has perhaps underemphasized a persisting question. The most fundamental 
difficulty with which NICs are struggling pertains to what kind of future society, what basic values, 
and "way of life" should be chosen for the future. There is currently a profound search for cultural 
identity and moral integration in many of these countries. Which new patterns of social roles and 
human relationships are acceptable? What criteria other than historical traditions may help in this 
choice? Perhaps the most perplexing educational dilemma facing educational policy makers in rapidly 
developing countries is determining which programs and policies can best educate children and adults 
for the future and at the same time strengthen rather than weaken their cultural heritage and cultural 
identity. 
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V
 

Technology and Human Capital Formation: Implications for Indonesia's 
25 Year Education Goals 

Walter W. McMahon, Rony Bishry, and Moegiadi 

ABSTRACT
 

This chapter considers how technology, which is generally recognized as a very major engine of
economic growth, must be disseminated and widely utilized in production processes before it can be
effective. It reviews worldwide research on how educationmass has preceded effective use of
technology in production in the industrial and newly industrializing countires. This research also 
suggests that as Indonesia is more widely exposed to the newer technologies, the demand for those
with more and better quality secondary and higher education can be expected to grow the most rapidly.

This dependence of technology on education for effective use in production implies that the
education system is one of the most important policy tools to lever or accelerate the introduction of 
new production and management technologies and hence accelerate the industrial development 
process. Although students need to be 	attracted to good quality education in engineering and the
physical sciences at all levels, other fields also use new technologies and contribute to productivity.
The life sciences are basic to agricultural technologies, and the social sciences are basic to 
management, accounting, quality control, and economic decision skills essential to productive private
production and public programs alike. Similarly good international language instruction is essential to 
the effective transfer of technologies.

This analysis, developed further in this chapter, concludes that the requirements for adaptation to 
changing technologies suggest the following 25 Year Education goals: 

* 	 Universal secondary education, stressing modem science, social science,
writing/composition, logical presentation, and language instruction to better utilize 
Indonesia's comparative labor force advantages. 

" 	 Use of Ph.D. candidate research and teaching assistants in universities to facilitate 
technology transfer, apprenticeship-type training, and cost effectiveness. 

* 	 Greater government support for user-driven basic and applied research projects based on 
peer group review at universities to keep faculty up-to-date. 

• 	 Greater reliance on market signals to govern public support for private industry research,
technology transfer (R&D), and higher level manpower development. 
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V
 

Technology and Human Capital Formation: Implications for Indonesia's 
25 Year Education Goals 

Walter W. McMahon, Rony Bishry, and Moegiadi 

This chapter reviews worldwide research on the ways in which the spread of mass basic 
education contributes to the dissemination and productive use of technology and the resulting 
contribution that is made to faster economic growth. It also considers the implications of globalization 
and the nature of the effects of the new technologies on the demands for educated labor. Finally it 
draws these implications together with data for Indonesia to see what they might imply by way of 
goals for the education system over the next 25 years. 

The concept of "modem technologies" used in this chapter is a broad one. That is, it is not 
limited to physical science and engineering technologies, which are very important, but it also includes 
the modem technologies necessary to the efficient organization of production and those life sciences 
and social sciences that use the scientific method for objective, data based, hypothesis testing and 
problem solving. For example, with 55% of its GNP arising in agriculture, the contribution of the life 
sciences and agricultural economics to the many technologies used in modem agriculture and in the 
many small and medium sized enterprises that employ increasing numbers in the provincial towns and 
villages will continue to be vital indefinitely. Other examples include the skills necessary to organize 
and manage modem businesses and industry (e.g., accounting, management information systems, 
quality control, marketing, and finance strategies essential if firms are to survive), the skills necessary 
to manage and operate effective public programs (e.g., teacher-training, population specialists, 
economists' use of computers), and the skills necessary in many of the more human-capital intensive 
services (e.g., medicine, environmental protection, public health). The concept of modem technologies 
in this chapter also is not limited to a focus on vocational education at the secondary level (STM's), 
although this also is needed. Instead public/private partnerships are considered as a means of 
providing exposure to the new technologies (e.g., Wardiman Djojonegoro, 1992), and the kinds of 
education that equips the student to adapt to the inevitability of continuing technical change as 
globalization occurs is stressed. 

The focus in this chapter therefore is not on technology for its own sake. It is instead on the 
efficient use of technology, and on its interdependence with education, in ways that increase the rate 
of economic growth and social development in Indonesia. 

Although this paper looks at the problem from the point of view of the education system and of 
an economic analysis of the growth process, it is closely related to two other important recent papers 
dealing with aspects of the topic and (in these aspects) arriving at very similar conclusions. First, Hal 
Hill (1991) develops the need to strengthen education as a key policy tool for technology policy, as 
well as the significance of market-based and user-based R&D policies. Wardiman Djojonegoro (1992) 
presents comparative data revealing the relative shortage of scientists and engineers in Indonesia. He 
also offers a specific plan for partnership of STM's with industry in technical vocational skill training 
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based on Germany's successful experience with the Dual System which is very similar to the proposal 
on this point made in Chapter I above. 

Parts I and II are an introductorysurvey of worldwide research by economists that seeks to distilthe main ways that technology affects economic growth. Based on the implications of this, Part IIIsuggests a major 25 year education goal. Part IV is an economic analysis of Indonesia's potentialcomparative advantage in labor markets. This is based on Indonesia's remarkable achievements ineducation to date in that universal primary education already exists, which will soon include universal
education through grade 9. Part IV also considers Indonesia's longer run potential economicadvantagesby field. Since s;pecific technologies are hardly predictable, this is confined to past data,and to a forecast of the broader areas of structural change and comparative advantage assuming thatIndonesia has not chosen central economic planning but has instead chosen to go the route of a mixedmarket economy, and export-oriented growth strategy. Based on the implications of this analysis,Part IV suggests a major 25 year goal designed to strengthen the basic sciences and research
capabilities in the universities that facilitate flexible adaptation to change, as well as a continuingorientation to market signals for identifying specific technological opportunities as they arise. Part Vdevelops Indonesia's potentials within higher education for more effective dissemination oftechnologies to industry, agriculture,and the public sector. It suggests the importance of researchbeing user driven, and being conducted within universities and firms, rather than in isolated researchinstitutes. Part VI summarizes the conclusions for potential 25 Year human resource development
goals involving higher education. 

I. DISSEMINATION OF TECHNOLOGY AND PRODUCTIVITY GROWTH 
There is virtually universal acceptance by economists that techiacal change both throughtechnology transfer and the creation of new technologies is a major engine of economic growth. Usinggrowth accounting methods, Denison (1984, Table 1.1) analyzes the contribution of the quantity ofeducation to growth as schooling improves the quality of the labor force. He finds 21.5% of U.S.
growth in national income per person employed from 1948-1973 was due to education. He finds about


the same positive percentage point contribution from education to growth from 
 1973 to the present,although there has been a separate negative impact on growth from the 1973 and 1979 oil shocks and
the 1981-3 recession. But beyond 
 this, Denison's famous "residual" includes the effects from

embodiment of the new technology, both in human capital and in physical capital. 
 Most embodimentof technology occurs through formal education and through leaming on the job, although the extent towhich the latter occurs is known to be highly dependent upon the amount of prior formal education,

either general education 
or VOTEC, assuming that the education teaches literacy, numeracy, rationalthought, and is of good quality. By these means, improvements in the quality of education (which areseparate from quantity, in Denison's estimates above) and technology together account for another
50% of the growth in the U.S. Over even longer run periods, he concludes that the percent of growthattributed to technological change and technology transfer largely through embodiment in human and 
physical capital is about 40%. 

But it is also well known that technologies that are not put into use in production have littleeconomic effect. So the disseminationof technologies through education so that they are employed inproduction, and dissemination through embodiment of technologies in physical capital goods is a
major key to improving living standards in all countries, including Indonesia. Structural change also can be important to economic growth, such as the shift to an export-oriented growth strategy. This hasa major impact on the selection of the most efficient technologies to be used. But much structural
change is the result, rather than the cause, of technical progress. For example, the gradual shift fromagriculture to manufacturing results from rising productivity in agriculture due to physical and humancapital investment in agriculture, and the absorption of this labor in small and sizedmedium 
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enterprises and in industry where there has also been investment in physical capital, with education 
facilitating the transition. (See Chapter III above.) So the diffusion and employment of new 
technology made possible by investment in human and physical capital are the basic engines of 
growth. A gradual inter-sectoral shift from agriculture to industry is one result. 

The portion of the diffusion and use of technology to be attributed to education is complicated 
and impossible to measure with precision. What is known is that physical capital and human capital,
both of which "embody" the new technologies, are complementary to one another. That is, more 
physical capital alone, without an educated labor force, merely encounters diminishing returns and will 
not be effective. (See Kwag and McMahon (1992) and Griliches (1988, pp. 213-220).) This 
complem nlarity has very important implications for Indonesia.4 It means that considerable investment 
in education is needed to support the investment in physical capital, and so education is a necessary 
conditionfor economic growth. Otherwise diminishing returns to investment in physical capital sets 
in, and growth slows. 

II. THE EVIDENCE 

The;e are three kinds of evidence relevant to Indonesia of the contribution of technical progress 
by means of education to economic growth. The first is from the broader experience of developing 
and newly industrialized countries. The second is from recent research in the U.S. and other industrial 
countries where the availability of large micro economic data sets is more adequate, but the nature of 
the effects are nevertheless the same. And the third is from estimates of nested CES production 
functions for Indonesia and elsewhere that reveal the technical-progress/human-capital 
complementary, and physical-capital/human-capital complementary, that are the basis for the 
conclusion that education is a necessarycondition for growth. 

The Developing Countries 

Richard Easterlin (1981) in his Presidential address to the Economic History Association on 
"Why Isn't the Whole World Developed" attributes development to the spread of technology by means 
of mass basic education, mostly since the end of World War II. He points out that basic technology,
such as the invention of farm tractors, has been around for over 100 years. Yet such technologies had 
little or no impact in the two-thirds of the world that remained poor and underdeveloped prior to World 
War II. He stresses that the introduction of modem hybrids, fertilizers, and insecticides in agriculture 
and technology in industrial production depends on the capacity to keep records and to use and 
maintain machinery that require the mass basic education of many workers. This is less true for 
improvements in health for example, since one or two Ph.D. specialists plus mass vaccinations and 
water purification techniques require only a few highly trained people with unskilled helpers. He 
stresses that the kind of basic education required to use the new technologies cannot consist only of 
rote memorization of scriptures (as in Oman), but must stress rational thought and problem solving, 
together with basic knowledge of science, social science, and at least one western language. He 
presents a very long sweep of data for many developing countries that shows that following the spread 
of mass basic education after World War II, growth in those places where education expanded 
noticeably accelerated. 

The Ways Education Contributes to Productivity. Within agriculture, T. W. Shultz (1975) 
forcefully states and empirically documents the proposition that more educated labor can utilize more 
effectively the new technology in a rapidly changing environment. He as well as M. E. Lockheed 
(1987), Finis Welch (1970), and others demonstrate that in "modernizing agricultural environments" 
where new technologies are available, the rates of return to more basic education for farmers which 
help them to adapt to these changes are extraordinarily high. Most of Indonesia's agriculture can be 
characterized as part of such a "modernizing environment," introducing new technologies in hybrid 
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seeds, fertilizer, animal husbandry, genetics, grain storage, mechanization, insecticides, record
keeping, finance, and management. But some parts of Irian Jaya, and the East Islands are still 
traditional agriculture. 

Within industry, where technical change is more rapid as evidenced by larger R&D investment
(as a percent of output) or by more rapid productivity growth, the recognition by employers that 
education is productive is evidenced by the fact that more educated workers are utilized. Using Census 
data in the rJ.S. on the educational composition of the labor force in 61 manufacturing industries in
1960, 1970, and 1980, for example, Bartel and Lichtenburg (1987) find that more educated workers 
were utilized when the age of the equipment is younger. This effect was even stronger in the R&D
intensive industries. These results held for younger workers with relatively recent vintages of 
education; they were not significant for workers above the age of 45. 

Indonesia's Potential Comparative Advantage. It is very important that Indonesia utilize and
build upon its natural advantages in competition with its neighbors if it is to achieve the highest
potential growth. This utilizes the fundamental economic principles of absolute and comparative
advantage. Absolute advantage means that it is not advantageous for Siberia or Japan to pour
resources into producing oranges or other tropical fruits in which Indonesia and others have an 
absolute advantage. Comparative advantage, however, is even more important in terms of the
educational characteristics of the labor force. Japan does not have a comparativeadvantage, and it will
be less advantageous as time passes for South Korea and Taiwan, to specialize in producing products
that require large relative use of labor that has a ,econdary education. This is true even though they 
can produce these types of products better than others (e.g., electronics assembly, most textiles). But
they do not have a comparative advantage. Labor at this level f education is already relatively
expensive there, and jobs are moving south to Malaysia, Thailand, and Singapore.

A trainable labor force with 12 years of senior secondary general or senior secondary VOTEC 
education already exists in Malaysia and Singapore so that learning on the job of job-specific skills can 
occlur. 

It is important that further economic analysis be made of the nature of Indonesia's comparative
advantage with respect to human resource development over the next 25 years. This is because it is a
powerful economic principle that does work, and because (underdeveloped) human resources ame
Indonesia's largest single resource. It is not economically viable for a nation to merely do whatever it 
wants to do, irrespective of the cost, and relative to the competitive payoff. The price is slow growth 
(e.g., Burma).

Economic analysis of the labor force in relation to nearby competitors suggests that Indonesia is 
unique in already having a labor force where about 62% of the new entrants have completed primary
education. (Only 27% have completed high school, and only 5.7% have completed a college degree,
however.) Many of the countries of South Asia and Sub-Saharan Africa do not have this, but instcad
have large pools of illiterate, raw, unimproved labor, combined with high population growth rates that 
place great financial stress on the primary education system. In contrast to Indonesia, therefore, it is 
unrealistic to think that they can have a labor force with universal primary education, much less
secondary, for many years. These nations such as Bangladesh, India, Pakistan, Burma, Cambodia,
Nepal, and Sub-Saharan Africa will continue to have a comparative advantage in producing products
that require huge amounts of raw labor. It is realistic to conclude that Indonesia, together with 
Malaysia and Thailand, are in the best position to have a comparative advantage in industries that use
labor in this high school graduate (i.e., "middle skill") range in relation to Japan, Korea, and Taiwan,
but only if Indonesia improves the quality and increases the quantity of its high school graduates.

With labor with a good secondary education in short supply in Japan, Korea, and Taiwan, money
capital is moving from Japan, Korea, and Taiwan to Malaysia, and to some extent to Indonesia where 
this type of labor in cheaper. This creates many new jobs requiring technical skills; for example, 
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Malaysia has become the world's largest exporter of air conditioning units. Indonesia's primary 
human resource comparative advantage therefore relative to the Pacific Rim lies in this middle 
education range, with a labor force that can adapt to the modem high school level technologies that 
will continue to change so that the capacity to continue to learn on the job is likely to be more 
important than specific entry level skills. This is also where its comparative advantage will continue to 
lie for the foreseeable future. 

In Summary. In relation to other developing countries, it can be concluded that the continuing 
expansion of mass junior secondary and senior secondary education is important for technology 
transfer to be effective, higher technology jobs to be attracted to Indonesia and not just Malaysia, and 
hence for Indonesia's 'take-off' into fast growth to occur. As new technologies are introduced, the 
productivity of younger workers with education that has stressed problem solving and rational thought 
is increased in "modernizing environments" in agriculture. This advantage also applies in industry 
where those workers who can learn and use new technologies on the job as the result of basic science, 
life sciences, and management sciences in school find that the demand for their services is likely to rise 
the most rapidly (Bartel and Lichtenburg). Indonesia's comparative advantage for the foreseeable 
future lies in this middle range of labor with both senior secondary general and senior secondary 
vocational adaptive capacities. Burma, Bangladesh, Cambodia, Pakistan, India, and Nepal are far from 
the chance of achieving this, but will be in a better position to compete with Indonesia's illiterates. 
Hence the demand for educated workers at this secondary education level in industry, services, and 
agriculture is very likely to rise as technology spreads. 

The Evidence From Industrial Countries 

Much of the specific recent research by economists on the relation of education to technical 
change is based on U.S. inter-industry microeconomic data, and other evidence comes from research 
using intemational comparisons among newly industrializing countries. Its relevance to Indonesia 
derives from the fact that the nature and direction of the basic effects are virtually certain to be the 
same in Indonesia as time passes, even though their magnitude will differ. 

Effects on the Demand for Workers. The evidence from many sources agrees that the demand 
for education and training are increased by technological change. This can be introduced by 
technology transfer (e.g., study abroad), investment in or importation by industry of new machines or 
methods that embody the new technology (e.g., computers), or investment by firms and/or by the 
government in basic and applied R&D (e.g., BPPT's strategic industries program, and investment in 
R&D at universities where the new scientists are being trained). 

Studying U.S. Census data for 28 industries, Gill (1988) finds for 1960-79 and for 1970-79 that 
those industries with the most rapid technical change (as evidenced by Jorgenson's measures of 
multifactor productivity growth) increased their demand for workers with more than high school (12 
yrs.). Lillard and Tan (1986) find more on the job training is done by those firms in technologically 
progressive sectors. Tan (1987) using the Current Population Survey micro data sample finds that long 
term 1947-73 productivity growth indicating rapid technical change had a positive effect that increased 
in-house training, and a negative effect that decreased outside formal vocational school training. This 
point is also made by Wardiman Djojonegoro (1992). Shorter run effects (1973-79) were different but 
this was a period during which productivity growth and technical change were beginning to stagnate in 
the U.S. Jacob Mincer (1988) found for 18 industries from 1968-82 that where technical change is 
more rapid, the proportion of workers with high school education or above is larger. His study 
imposed a number of additional controls, and confirms the preceding results. But he also finds that as 
technology ages in an industry, fewer educated workers are needed to handle it. All studies addressing 
the question find that the stimulus that technical change provides to the demand for educated workers 
is more pronounced for younger workers than for the older workers. 
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Complementarity Between Human Capital and Technology. Consistent with this finding,
technical change is biased toward human capital. That is, it increases the marginal productivity of 
more educated workers more than that of less educated workers, and raisesthe hourly wage rate ofthe 
educatedworkers. This larger increase in the hourly wage for graduates entering the technologically
progressive industries was found by Lillard and Tan (1986). Gill (1988) finds that technical change 
steepens the age earnings prof-des of more educated workers, and flattens the age earnings profifles of 
less educated workers. Technical change furthermore is found by Mincer (1988a) to increase quits 
among young workers who change jobs, reduce layoffs even further, and on balance, to reduce 
turnover. In the high tech sectors, furthermore, Mincer (1988b) finds that the duration of 
unemployment is reduced, the amount of job training is increased and the level of ut.ompl)yment is
reduced. That is, with technical change, unemployment is not increased in these industries, but instead 
layoffs are reduced, more training is offered in these firms, and this training and adaptation "makes 
attachment to the firm more durable," according to Mincer (1989, p. 33). "The specter of technological
unemployment" (with the exception of agriculture given that the demand for food is income inelastic) 
among manufacturing industries crops up in sectors with lagging rather than leadingproductivity.

Implications for Indonesia. Within Indonesia, the modest declines in the rates of return that 
have accrued at the senior secondary and college levels from 1986 through 1989 (See McMahon and 
Boediono 1991, Table 4) are not likely to continue as technology transfer continues. In particular,
students receiving good quality secondary education in the basic sciences and newer technologies are
likely 	to experience increasing demand for their skills and hence to command a premium in the job 
market in the foreseeable future. 

In Summary. The international experience is that technological progress and physical capital
accumulation are both complementary with the more highly educated labor. As Indonesia's high rates 
of investment (30.17% of GNP) and globalization of technology continues, the demand for educated 
labor will increase more rapidly than for the less well educated to sustain the new modes of 
production. The profitability of education is maintained in the long run as this occurs at levels roughly 
comparable to that of other investments. 

HI. 	 IMPLICATIONS FOR CURRICULUM CONTENT: DEVELOPING CAPACITIES
 
TO ADAPT TO CHANGING TECHNOLOGIES
 
Arising out of the preceding analysis of the relation of education to the diffusion of technology

and hence to economic growth, as well as out of the analysis of the relation of technical change to the 
anticipated demand for educated workers, an explicit goal for expansion of the quantity and the quality
of secondary education beyond the current goal of grade 9 is warranted. 

Goal #1: Improved Quality of All Secondary Education By Improvement of PhysicalScience, Social 
Science, Life Science, Language,andProblemSolving Teaching and Curricula. 

This quality goal needs to accompany the goal of expanding access to reach 80% net enrollment 
rates in seniorsecondary education by 2013, the basis for which was ':alyzedin Chapters I and II. 
By making secondary education compulsory through grade 10 by 20CS,, students would be urged to 
make the transition from junior to senior secondary schools. But after that transition, il they choose to 
go to work, or drop out for other reasons, this would be an option. This goal also implies relevant 
science, math and statistics content in the core curricula that facilitates going on through gra6.z 10, as 
well as learning on the job, including an emphasis on rational problem solving, wiiting/composition 
and logical presentation, as well as on completing one international language.

With respect to vocational education, there are three distinct possibilities that are not mutually 
exclusive: 
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* Improve the learning of technical skills by trying a Dual System involving SMT/mdustry 
joint apprenticeships as suggested in Chapter I above, and by Wardiman Djojonegoro (1992). 
This would insure that the student is exposed to the newest technologies in use in industry, 
and force the training to be more job-market oriented. 

" Offer some vocational courses in the Senior Secondary General Schools. This is 
consistent with the trend toward comprehensive high schools and two-year community 
colleges in many industrial countries (e.g., U.S., Australia, Japan) where they work well 
(although Columbia is an exception). The student who does not go to college from these 
SMA's then has a marketable skill, and is not labeled a "failure" (for not getting into college) 
but instead is labeled a "successful graduate" (of high school). The vocational students can 
use the basic disciplines in the academic track (e.g., mathematics) and the academic students 
can see the practical relevance of the academic subjects in the applied fields. This 
complementarity in the curriculum is stressed in the recommendation of the recent U.S. 
National Vocational Assessment. 

" Increase the percentage of students pursuing curricula that stress the rational, problem 
solving, hypothesis testing approach of the physical sciences and engineering, of the 
social sciences applied in business administration and govemment, and of the life sciences 
applied in agriculture and health fields. The accreditation process for private (and public)
colleges could stress this content, as well as high school course requirements for college 
admission. 

So although it is very important that vocational education at the secondary level needs to be 
supported, changed, and improved, this is only part of strengthening the quality of education in all of 
the sciences, including in the SMAs and colleges. It is the more general background in the sciences 
and in problem solving experience from junior secondary school through Ph.D. that provides new 
workers the capacity to learn on the job and to later adapt to new and constantly changing 
technologies. 

IV. 	 CONSIDERATION OF INDONESIAN DATA ON COMPARATIVE ADVANTAGES
 
BY LEVEL AND FIELD
 

Moving toward an export-oriented economy, both the current and future potential comparative 
advantages have to be considered. 

Current Comparative Advantages 

The current educational structure of the labor force in Indonesia and in neighboring and Pacific 
Rim nations can be seen in Table V.1 below. 

Currently Indonesia is significantly behind where Korea, Taiwan, and Malaysia were in 1988 in 
the percent of the labor force with secondary education, and is about where Korea and Taiwan were in 
1966 with respect to higher education. Most of the 2.3% of the labor force that have finished college 
in Indonesia have only an Academy (3 year) or Sarjana (5 year) degree. Some 	of them have Master 
degrees or Ph.D.'s, bu, no detailed information is available. Among these latter groups only a very 
small fraction have training as scientists and engineers (See Djojonegoro (1992)) or are active in 
research and development of relevant technologies. 

Changes over time in the human capital stock can be measured by changes in the mean level of 
educational attainment of the labor force. This is available for selected years from Psacharopoulos and 
Arriagada (1992) for the countries being considered here and is shown in Table V.2 below. 

Table V.2 shows that Indonesia's human capital stock is below that of Korea, Taiwan, Malaysia, 
and Singapore, equal to that of Thailand, and above that of Pakistan and India. It has been growing 
more slowly than that in Korea or Thailand, but at rates comparable to that in the other countries. 
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Table V.1
 
Labor Force by Level of Education
 

Indonesia, Korea, Taiwan, and Malaysia
 
(percentage)
 

Country No Schooling Primary Secondary Higher
 
Indonesial(1989) 15.3 59.1 
 11.5 2.3 

Korea 2 (1966) 25.4 51.8 19.5 3.3

Korea 3Industry (1988) 8.5 34.9 49.7 9.4
 
Agriculture (1988) 15.9 43.4 38.0 2.7 

Taiwan4 (1966) (26.9) (54.8) (15.8) (2.5)

Taiwan (1988) 8.7 37.0 44.2 10.1
 

Malaysia 5 (1987) 12.5 37.3 45.0 5.1
 
(1987)
 

1 Percent of the labor force by educational attainment computed from SAKERNAS, 1989 

2 Percent of population aged 6 and over by level of education. Data is obtained from KoreaStatisticalYearbook, 1971. 

3 Percent of employed labor force by level of education. Data is obtained from KoreaStatisticalYearbook, 1988. 

4 Percent of population at and over the age of 6 by levels of education. Data is obtained from TaiwanStatisticalDataBook, 
1987. 

5 Percent of employed labor force by level of education MalaysiaStatisticalYearbook, 1988. 

Table V.2
 
Changes in Mean Years of Education of the Labor Force
 

Annual
1988 1986 1980 1978 1974/5 1967/9 Increase 

Indonesia 5.0 4.9 3.9 2.8% 
Korea 8.0 3.9 9.5% 
Taiwan 9.0 8.6 .6% 
Malaysia 7.0 6.5 5.0 2.0% 
Thailand 4.6 4.2 4.7%
Singapore 6.0 5.3 2.2% 
Pakistan 2.5 
India 1.9 

Source: Psacharopoulos and Arriagada (1992, pp. 10-1 1) 
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It reflects the fact that Indoneria still has a comparative advantage in industries and services 
using labor with only a primary education. This position is not threatened by other countries such as 
Pakistan, Bangladesh, and India where population growth rates remain higher, increasing labor 
supplies at the lowest education levels in the future. At he same time Indonesia has as yet no 
comparative advantage at the secondary education level since these mai.power stocks are still low. 
Furthermore Indonesia is a net technology importer and this condition is likely to continue. 

Creation of Future Competitive Advantages 

From this, Indonesia has the potential of a prospective future comparative advantage in the 
secondary education range as discussed in Parts I-III abeve. Domestic data for Indonesia must be 
considered further, however, to enable the country to project its role realistically in the global 
economy in the future. 

It is estimated that the size of Indonesia's manufacturing industries will triple by the early 21st 
century, given the high rate of investment in physical capital. Their technology will continue to 
advance, so the government and the policy-makers must develop strategies to face this probable 
development. A competitive advantage in assembly in the more advanced technology industries is 
likely as suggested above, but only if there is preparation. Development of human capital at the 
secondary education level especially, but also in the higher education of new industrial scientists and 
managers must occur. Comprehensive catch-up in technological capabilities consists of development 
of basic labor force skills as well as acquisition of management and trade expertise. 

When industries expand, the need for technical manpower increases. To cope with this growth 
of demand, the training of technicians will need to continue to expand in STM's, in vocational courses 
in SMA's, in apprenticeship arrangements between vocational programs and firms, and perhaps in 
two-year vocational college programs. Better working conditions for technicians will increase the 
interest of graduates to work as technicians which are vital for industrial development. As their salary 
levels rise, the rates of return to further education in these fields should remain high, even though the 
costs increase. These serve as "market signals" identifying the specific needs by field each year, which 
it is well kilown cannot be predicted efficiently (by field) by central economic planning far in advance. 

Although Indonesia needs to be flexible in technological skill based industries, the country needs 
also to seek to fill a complementary role to the Pacific Rim Countries. With its larger population, 
Small and Medium Sized Enterprises (SME's) using secondary-level skilled labor can absorb a much 
larger fraction of Indonesian manpower. As other Pacific Rim nations move ever more 
human-capital-intensive-technology, Indonesia needs to strengthen its human capital base to keep up. 
This can include higher value-added manufacturing assembly and food industries than at present. 

We conclude therefore, that Indonesia's most realistic chance lies in developing its comparative 
advantage for export-oriented industries using primarily a secondary education level skilled labor 
force. These persons can be employed in the service sector and higher value-added food SME's as 
well as in manufacturing. But Indonesia' industries must employ the newer production technologies, 
which requires training more scientists and engineers at advanced levels as well, and have access to an 
educated labor force with vocational, but also with academic training that can adapt to change. 

Market Signals as Criteria for Changing Technology 

Any investment has to give sufficient positive net return if it is to make any contribution to 
economic growth. This principle also applies to investment in R&D, and (eventually) in strategic 
industries. Wise investment criteria seek to anticipate sufficient return by carefully paying attention to 
the market signals, including expected future markets. These market signals can be in the form of 
currently profitable opportunities to invest in R&D by firms without subsidies. 

145
 



Private Sector Decisions 

Decisions by the private sector to invest in R&D are generally more efficiency and short-term
profit-oriented, especially for the smaller firms. They are very sensitive to the market. If the estimated
private rate of return is above the bank interest rate, this is considered to be the key criterion for 
recommending increased investment in technology transfer or development.

However, private sector decisions will not provide enough investment in either basic or applied
research since there are externalities, or social benefit spillovers, and many oi the future returns cannot 
be captured by the firm. Intervention in private sector decisions through matching grants to private
firms investing in R&D was used successfully in Japan and may be necessary. But apart from the less
highly applied research, subsidy of development expenditure should both require matchinga 
contribution by the private firm, and be minimized. Too much intervention in private sector decisions 
can destroy efficiency and lead to low productivity, and has apparently done this in some industries in 
Indonesia (See Gozali, 199 1). 

In Indonesia where industrial and commercial bases are still very weak, it is especially difficult 
for private firms to carry out profitable investment in research and development alone. The size of
Indonesia's private industries is not as yet big enough to have widespread access to international links. 
Furthermore, most private sector investment is oriented to very short term benefits. 

However since industrial progress needs new technological development, private industries need 
to be encouraged to develop technological competencies the market tests. bethat meet It might
through absorbing and assimilating foreign technology, as Japan has done, r.ther than developing new
technology. Without effort in developing and adapting technology, industrial progress can be very 
slow. 

Public Sector Decisions 

Public Sector decisions must take externalities as well as longer run strategic opportunities into

consideration. In contrast to private sector decisions, social rates of return are needed to guide public

decisions. 
 Social rates of retrnm are also market signals but are more comprehensive than private rates
of return, since they include total returns before v-xes and total costs including the public subsidy. The
expected returns need to include estimates of the value of the externality spillovers, plus a longer time
horizon where there are strategic opportunities and the expected returns are in the much more distant 
future. Equity considerations also are not included in private decisions but must be added to obtain the 
full social benefits on which social rates of return are computed.

To develop technological capabilities faster in Indonesia, it is necessary for the government to
invest. Small size private companies cannot afford to invest in research where the private returns are
long delayed, although they can be expected to finance most of the highly applied product and process
innovation where arethe private returns immediate. About 90% of the less immediately applied
research in the U.S, for example, is supported project by project by the Federal Government and 
performed in universities and this may be the pattern in Indonesia in the more distant future. 

Patent and copyright protections are necessary for firms to invest in the development part of
R&D, or the results can be easily imitated by others. But again it is only the public sector that can 
afford to invest in basic research, and this needs to be performed primarily at the universities where the 
new Ph.D's are trained. In this case there are large side benefits from the investment in R&D. Both
the human capital that is created, and the investment in R&D, from a national point of view increase 
the GDP. 
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Current Expansion Rates 

Table V.3 shows the current expansion rates of each industry, giving some idea as to its current 
productivity, its relation to relative rates of growth, and hence to the new secondary and higher 
education needs in each field. 

An increase in the quantity and quality of secondary and higher education would support future 
growth in the chemical, metals, and machinery industries, therefore (See Table V.3). However, a list 
of new products and new processes should be added since investment needs will continually change. 

Economically Oriented Longer Run Strategies in Advanced Skill Development 

Vocational and Ph.D. level ,'kill development as a part of human resource development needs to 
be partly guided by the state of the art in science. Many times, however, narrow decisions to narrowly 
specify advanced specific skill development unfortunately do not take economic criteria into 
consideration. The effort to pursue technological advancement in this way, or in providing R & D 
subsidies independent of market tests is common in developing countries, ,[utalso wasteful, and is not 
conducive to economic growth, whatever other goals may be achieved. 

There are some success stories predicting future economic viability, but also many failures. So 
such efforts are very risky. And frequently there is not a firm plan in advance to terminate the 
inefficient subsidies. A date should be set for all subsidized industries by which time they must meet 
the market test. 

Conclusions 

The nation's R&D policy affects education in massive ways, and the education system in turn is 
a very major determinant of Indonesia's technological capacities. The implications for 25 Year 
Education goals reflect this interdependence. 

Considering the data offered here describing Indonesia's current situation, as well as that offered 
by Djojonegoro (1992) and Hill (1991), the following major 25 Year Education/R&D Goal is 
suggested. It reflects the externalities inherent in research as well as in some applied process and 
product development where there are large numbers of small firms. It also reflects strategic 
considerations where there is a need to develop highly trained manpower that has long lead times, and 
the risks inherent in doing this too narrowly given changing technologies and changing needs: 

Goal #2: Research and development that has a longer range objective, or is applied to public policy 
problems in health, population, economics, public program management, and other fields, and 
involves greaterexternalities,will need to be supportedby the government in the future. It should be 
performed prim.. rily in the universities where Indonesia'sfuture Ph.D.'s will be trained, not in 
research institutes by a salariedstaff, and be on a user-driven project-by-projectpeer group review 
basis. 

Goal #3: Shorter term appliedprocess and product development efforts are more appropriately 
financedon a matching basiswith privatefunding, and need to have a date set after which they must 
meet a market test. 

Goal #4: With respect to vocational education, over the next 25 years Indonesia's comparative 
advantage suggests a growing need for technically trained people at the secondary level. 
Public/privatepartnershipsoffering internships in industryfor STM students, and some vocational 
courses in academic high schools are possibilities. In the long run, much job-oriented training is 
likely to move upward to the Two-Year Diploma andCollege levels. 
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Table V.3
 
Production of Selected Industrial Products
 

Growth Rates (%)
Units 1961 1968 1977/78 61-68 68-77/78 85/87* 

Textile Industry 
Yam 
Textiles 

a 
b 

64 
374 

130 
373 

678 
1,332 

9.3 
.. 

20.1 
15.2 

6.5% 
2.6% 

Metals and Machinery 
Radios c 62.3 350 1,000 28.0 12.4 -7.5% 
TV sets c n.a. 1 460 n.a. very highi 

Sewing machines c n.a. 4 484 n.a. very high'

Cars c 10.2 2 84 -20.8 very high' 12.5%
 
Motor cycles c n.a. 6 272 n.a. very high 9.5%
 
Electric lamps and
 

tubes e 8.5 4 25 -10.2 very high . 
Reinforcing iron d n.a. 4 240 n.a. very high'
Car batteries c n.a. 29 575 n.a. very high'.
Dry batteries e n.a. 52 1,000 n.a. very high' 6.7% 

Chemical Industries 
Urea fertilizer d 96 990 - 29.6 
ZA fertilizer d - 93 - 4 
Cement d 446 410 2,879 -1.2 24.2 8.5% 
Paper d 8 11 83 4.7 25.2 
Glass bottles d 12 6 60 -9.4 29.2 
Car tyres c 114 240 1,883 11.2 29.41 7.0% 
Salt d 197j' 1539' 210" -3.1 k 4.61 

Various Industries 
Kretek cigarettes f 19 24 41 3.4 6.1 9.5% 

21k kWhite cigarettes f 15 23 -. 5.5 -11.0%
Soap d 108 130 195 2.7 4.6 
Cooking oil d n.a. 23 31 n.a. 3.4 
Coconut oil d 217 208 276 -0.6 3.2 
Crumb rubber d - 435 n.a. very high'8g1 

*StalisticIndonesia, 1988. 
a = '000 bales.
 
b = million metres.
 
c = '000 units.
 
d = '000 tons.
 
e = million units.
 
f = billion units.
 
g 1969170 financial year data.
 
h State enterprise P. N. Garam only: excludes production of garam rakyat(smallholder production) which was 335,000 tons
 

in1976177.
 
low base distorts the growth rate.
 
appears to exclude garam rakyat.

k 1960 data; growth figures cover period 1960-1969/70. 
I 197617 data; growth figures cover period 1969/70-1976f7. 
Source: Various issues of the LampiranPidatoKenegaraan,Nota Keuangan, Bank Indonesia reports, and Soehoed, op. cit. 
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V. TECHNOLOGY DISSEMINATION THROUGH HIGHER EDUCATION 

Higher education graduates take the leading role in the initial technology dissemination. It is also 
expected that they are flexible enough to adapt imported technology to local conditions, and sometimes 
advance it further. 

In terms of fields of study, to support technological dissemination and modem management 
techniques, both engineering and non-engineering fields have to be developed. Non-engi leering fields 
include the physical sciences, but also the life sciences and the social sciences. The latter are essential 
to the management of both public and private programs, business administration, and agriculture, and 
often are essential to productivity. In the dissemination of technology both formal education 
(ausbildung) and socialization (erzichung) have to be considered. 

The Economic Viability of Higher Education 

College students need to be able to shift into those fields where the jobs are, and where the 
earnings are highest to respond better to the current growth bottlenecks. Some approximate indication 
of where these needs are can be seen in the different rates of return in Indonesia as shown in 
Table V.4. However, these rates cannot be used as a single criteria for investment. Externalities as 
well as the non-monetary benefits of each field must be added, qualitatively before final decisions am 
made. 

These rates of return however showed higher real rates of return to investment in Engincering 
education (11-15%), in Management education (8-13% in spite of the inadequate quality of 
Management schools in 1960-80), and in all fields (9-10%) in 1982 than did the real rates of return to 
investment in physical capital (averaging 9.4% over 1982-1991, corrected for inflation). Real rates of 
return to higher education fell somewhat from 1982 through 1989. This could be in part because of 
increased supplies of graduates, deteriorating quality, and cyclical factors (See McMahon and 
Boediono, 1991). 

The Effective Training of Future Researchers 

It is necessary for effective research training for Ph.D. students that they be related to faculty 
essentially as apprentices,and be engaged in user-driven research. To cause faculty to stay up-to-date, 
research involvement and writing for publication in refereed journals are also very important. 
Furthermore, for efficiency, as higher education expands, the judicious use of research and teaching 
assistants (RA's and TA's) would dramatically lower costs. The use of RA's provides thc busy 
professor with assistance to carry out parts of his research. Both RA's and the professors benefit from 
this. RA's are thereby trained to carry out more independent research in the future after graduation. 
TA's also gain teaching experience under professional guidance before they start to teach on their own. 

Besides providing apprenticeship training, part-time employment of the best Indonesian graduate 
students also provides financial assistance for them to complete their studies. The system is efficient 
since universities do not have to recruit as many professors to teach first and second year beginning 
undergraduates. But it is important that the teaching assistants be carefully selected; only the brightest 
of the new Ph.D students (and not older teachers who are upgrading their skills) should be employed. 
In this way the new technologies get transmitted to the undergraduates, new teachers are trained under 
supervision, and the quality of the supervised instruction is maintained. At the same time it is a way to 
encourage the graduate student to complete his or her education. This system also provides for greater 
equity in higher education since lower income students with high ability can afford to complete 
advanced degrees. 

149
 



Table V.4
 
Real Rates of Return to HigherEducation by Occupation
 

(Susenas 1982) 

Male Female 
UademicUniversity 

Male Female 

Engineers 11% n.a.% 15% n.a.% 
(29) (1) (13) (1) 

Scientists 2 0* 9* 7% 
(17) (17) (69) (20) 

Managers 13 7 8 5 
(162) (21) (133) (17) 

Social Scientist 0* 5* 1* 7* 
(92) (18) (64) (18) 

Educators -2* 0* -2* 3* 
(135) (71) (99) (44) 

Other 10 1 9 5 
(195) (45) (161) (23) 

All 10 6 9 6 
(495) (102) (440) (79) 

For Comparison: 

Average Return to 
Physical Capital 
Investment (Real) 9.4% 9.4% 9.4% 9.4% 
(1982-90 average 
corrected for inflation) 

*Asterisks suggest that there may be major externality benefits in these fields that should be added by making qualitative 
judgments. 

More Selective Overseas Training 
Overseas training is needed to assist universities to catch-up with higher education developments

in foreign countries. Overseas training will continue to need to be stressed in fields which are not 
available or of good quality in domestic universities. 
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First, after upgrading and technical development of universities in Indonesia, including much 
more extensive use of user-driven research grants based on peer group review for University faculty, 
an increasingly more selective overseas training will be possible. Selection even now is needed in 
terms of fields of study. Some fields are very advanced inside the country. In this case, overseas 
education is not justified. Only for certain fields where facilities are better abroad, should overseas 
training be encouraged. 

Second, in the next 25 years, better selection of the overseas institutions where the students are 
going also is needed. Selection needs to be done both on financial grounds since some have become 
very high cost, and in terms of quality. Financial selection is important so that a larger number of 
students can go for overseas education. Selection in quality is important since all foreign universities 
are not equal in quality. 

Third, selection needs to be carried out among students. Only those students who have 
demonstrated capacities to perform can be funded to pursue overseas education. There also needs to 
be thorough prior language training in Indonesia where it is less costly if the students are to benefit. 

Fourth, the fellowship programs need to be reformed so that the students going abroad can 
obtain apprenticeship training as research assistants and as teaching assistants without losing the full 
amount of their grant. 'This is especially important in the second and later years, not just to reduce the 
cost since students learn to do research and to teach by experience. But it would also help to reduce 
the currently high cost per student of the fellowship programs. 

VI. IMPLICATIONS FOR 25 YEAR GOALS INVOLVING HIGHER EDUCATION 

The further implications for the next 25 Year Development Goals in summary are: 

Goal #5: User-Driven Research Grants from Government directly to principal investigators in 
universities (andfirms) as a key neans of keeping universityfaculty technologically up-to-date, and 
as a key means ofpublicfunding of research. (See the relatedGoal #2 above.) 

Goal #6: Greateruse ofselected graduatestudent apprenticesin Indonesian universitiesas research 
assistants and as teaching assistants, thereby disseminating the new technology to undergraduate 
students,and to Government and the private sectorafter the graduatestudentsfinish. 

Goal #7: Improved quality in physical science social science, life science, math, and language 
instructionnot only in the high schools (Goal#1 above) but also in the colleges. 
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VI
 

Developing Effective Educational Systems 

Don Adams and Boediono 

ABSTRACT
 

Indonesia, like many rapidly industrializing countries, is faced with the major task of continued 
expansion of its educational system, while at the same time improving the quality and capability of the 
system to support the changing knowledge needs of an evolving society. The continuous process of 
planning and implementing changes that result in higher quality, more effective education will be one 
of the great challenges during the period of the 25-year educational plan. The international body of 
research on effective instruction and school management, although not providing prescriptions readily
adaptable across cultures, offers one input to the development of strategies to raise educational quality.

Research on the administration and management of education suggests that effective school 
managetentoften requires: 

* Commitment to educational quality
" Development of school climate which emphasizes achievement and encourages high 

expectations
 
" Assistance in the evaluation and professional growth of teachers
 
" Commitment to implementing change as well as maintaining stability
 
" Commitment to both accountability and capacity building

* 	 Acceptance of role as programmatic and instructional leader 
* 	 Recognition of the unique styles and needs of teachers 
" 	 Knowledge of educational change process including the rates at which different innovations 

can be implemented 
* Effective interaction with educational bureaucracy
 
" Expectation of, and competence to cope with, unintended consequences
 
* 	 Development of cooperative school-community relations 

Research suggests that effective teaching or instruction frequently has the following 
characteristics: 

* 	 Properly sequenced, adaptable curriculum 
" Systematic and logical sequences in teaching
 
" An orderly, safe, healthy environment
 
* 	 Clear instructional objectives 
* 	 Classroom culture recognizing the individuality of each student 
* 	 Maximization of time on task 
* 	 Regular homework 
* 	 Training in problem solving and reasoning skills 
* High achievement expectations clearly expressed
 
" Use of interactive radio instruction when necessary
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* Availability of textbooks and supplementary reading materials 
* Classroom climate emphasizing learning
* Regular monitoring of learning and feedback on all practice
* Active learning roles for students 
* Emphasis on independent learning 

Improvement of the quality and effectiveness of educational systems requires planning andleadership al all administrative levels. Successful implementation of innovations and reforms includes: 
* Training for policy makers and administrators in educational effectiveness 
* Coordination of the change strategies used in the center, province, and local community
* Utilization of both accountability and capacity building approaches
* Development of multi-dimensional, integrated innovations 
* Provision of continuous training as reform proceeds
 
* 
 Focus much of the reform on the teacher and instruction 
* Utilization of qualitative and quantitative effectiveness assessment to modify ongoing 

programs
 
* 
 Adaption of management information systems for local decisions 
* Use of ad hoc surveys to capture current status of changes

* 
 Plan for full participation of teachers, administrators, and, if feasible, parents in evaluating, 

planning, and implementing reforms 
* Monitoring the progress of delivery of needed inputs. 
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VI
 

Developing Effective Educational Systems 

Don Adams and Boediono 

I. INTRODUCTION 
During the past three decades, industrialized and developing countries have undertaken many

kinds of innovations designed to improve education. These have included broad system-wide reforms, 
more discrete efforts to build modem institutions to support educational development, and various 
interventions to improve the teaching/learning process by using better instructional materials, 
increasing the professional skills of teachers and adapting school management.

There is, then, a growing international consensus around the need to improve educational quality.
Translation of this consensus into viable policies will be a great challenge. Indonesia, like many other 
rapidly industrializing countries, is faced with the major task of continued expansion of its education 
system while at the same time improving the quality and capability of the system to support the 
changing knowledge needs of an evolving society. During the period of the 25-year educational plan, 
there is no educational challenge greater than the continuous process of planning and implementing 
changes that result in higher quality, more effective education. 

In building a more effective Indonesian educational system, two international sources of 
knowledge, in particular, may be of value: the growing body of international research on effective 
schools, and studies of educational quality in the developing nations. While most of the effective 
schools literature has focused on school systems in the United States, there has been some attempt to 
translate and apply U.S. research to developing countries. There is also a separate but overlapping
body of literature variously referred to as effective schools research, or quality of education research, 
which is focused directly on developing and newky i!,dustrialized countries. Both bodies of literature 
are summarized here. 

This paper addresses three basic questiors: 
" What major insights and generalizations have resulted from research on effective educational 

systems and school quality? 
" What are the policy implications of such research? 
" What are appropriate strategies for implementing educational improvement? 

Defining and Studying Effective Educational Organizations 

Organizational effectiveness must be viewed as a theoretical construct or analytic abstraction. It 
follows that different theories of how organizations operate may yield "different lists of the 
characteristics of effective organizations and the factors presumed to make them more effective" 
(Rowan, 1985). 

Many scholarly publications have discussed how to conceptualize and study organizational 
effectiveness. The range of theories of organizational effectiveness may, however, be subsumed under 
two headings: the goal centered view and the natural systems view. The goal-centered view, the 
better known of the two approaches, accepts the assumption that organizations have identifiable goals 
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and explicitly attempt to achieve them. Under this conceptualization, educational effectiveness 
becomes defined as the extent to which individual schools or educational systems achieve their goals.
In practice this view has generated much attention to educational indicators and measures of goal 
attainment. 

The naturalsystems view holds that "most organizations are too large and complex to specify a 
finite number of organizational goals." Instead, organizations as being primarily orientedare seen 

toward organizational health and survival, and these are thought to depend 
on organizational factors 
such as "adequate resource mobilization, free flowing communication, high morale, democratic 
leadership, and participative, problem-solving structures" (Rowan, 1985). This view has tended to 
increase focus on the internal characteristics and processes in determining systems and organizations.

Although both the goal centered and the natural systems views have strong advocates, and their 
paradigmatic roots are different, increasingly there are attempts by educational researchers and 
decision-makers to recognize the significance of both goals and internal structures and processes to 
educational outcomes. 

II. EFFECTIVENESS AS EDUCATIONAL PRODUCTION 
Early research on effective schools or educational quality in the U.S. and internationally followed 

an input-output or production function model (see Figure V.1). Output or production was typically
measured in terms of student achievement as measured on standardized achievement tests. Inputs
usually consisted of a variety of school and student background variables subject to quantitative
measurement. Studies guided by this model in the U.S., e.g., the Coleman Report (1966) and in 
Britain, e.g., The Plowden Report (1967), generally concluded that demographic variables such as 
family background and socio-economic status are much more powerful than school inputs in 
determining achievement scores. Although these studies have been criticized methodologically, the 
generalizations that school factors were unimportant in explaining differences in levels of student 
achievement had wide acceptance among scholars and policy makers during the 1960s and 1970s. 

Figure VI.A
 
A Typical Production Model
 

Independent Variables 

Home Variables 
o Family background 
o Socio-economic status Dependent Variables 

School Inputi 
o Class size School as Achievement Outcomes 
o Number of books production units as standardized test scores 
o Teacher salaries 
o Cost of buildings 
o Instructional facilities 
o Age of school building 
o Teacher background 

In contrast to the studies in highly industrialized countries, research spanning more than a decade 
in developing countries resulted in the widely accepted conclusion that pupils' background influences, 
including socio-economic status, are less important as determinants of student achievement than school 
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and classroom variables (Schiefelbein and Farrell, 1981; Heyneman and Loxley, 1982). As research 
experience increased, researchers in LDCs tended to recognize that student achievement is the result of 
a complex interaction of out-of-school and in-school factors (Figure V.2). Some scholars put forth the 
proposition that the poorer the country, the more powerful the influence of the schools. Research 
literature on effectixe schooling in LDCs has increasingly recognized that student achievement is a 
result of a commingling of out-of-school and in-school factors and that "children's learning is a 
function of family background and school inputs." World Bank research, among others, in developing 
countries has concluded that schools and teachers do make a difference, perhaps even more than SES 
(World Bank, 1990).The more recent effective schools research in the U.S. has suggested that a 
potential for significant improvement of student achievement was possible through changes at the 
school and classroom levels. Nevertheless, the basic thesis of the strength of student background 
factors in explaining the level of achievement has not been rejected. The most recent research in 
developing countries, however, using new statistical approaches has begun to mount a challenge to the 
methodology and the conclusions of earlier studies. Preliminary results from using a multilevel 
regression model in studying school effectiveness suggests that the influence of background factors on 
student achievement in developing countries may not be very different from that found in the U.S. 
studies (Rutter, 1983). 

Figure VI.2 
Developing Effective Schools: An Illustrative Model 

Reform InSchool Management Student Outcomes 

- duster schools 
- decentralization 

School Organization Teacher Role as Aspect of Student Characteristics 

- class size 
- staff relation 
- curriculum implementation 

School Effectiveness 

- teacher knowledge &training 
- teacher commitment 

- student engagement 

- teacher participation in - use of instructional materials 
decision making 

- articulation in the 
- supervision &assistance to 

teacher 
education system 

Community 

- support for school 
- expectations of parents for children 
- attitudes toward school 

Source: BRIDGES publication. 
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11. EFFECTIVE SCHOOLS MODELS 
The results of utilizing a production function research model, particularly in highly industrialized 

countries, offered educators and planners little room to maneuver. Presumably powerful variables 
such as family background and socio-economic status are nearly immune to manipulation by policy
makers. On the other hand those resource inputs which might be subject to control were often 
identified as relatively insignificant. The perceived limitations of educational research based on the
production function model was a major stimulant to a new approach, popularized in the United States, 
to the study of effective schooling. 

Educators had long known that some schools were demonstrably more successful than others in 
achieving their objectives. At least a few schools and programs which on the basis of the
socio-eco. )mic background of students would have been predicted to be low on outcome measures 
were in fact effective in raising student achievement levels (Clark, 1980). This knowledge provided
the context and motivation for researchers to track down characteristics of these exceptional
institutions in order to guide policy makers, change agents, or practitioners concerned with the 
question of how to improve schooling (Bickel, 1990; Clark, 1980). (See Figures VI.3, VI.4). 

Defining and Measuring School Effectiveness 

Effective schools literature does not subscribe to a single definition of effectiveness or of an
effective school. Although existing school effectiveness studies offer a range of process,
organizational, and outcome definitions, there are two most commonly used definitions of school 
effectiveness. One definition assumes schools are oriented toward the achievement of certain short 
term instructional goals. Thus, school effectiveness, particularly in the 1960s and 1970s, was defined 
essentially as instructional effectiveness (Bickel, 1990; Rowan, 1983, 1985), as measured by
standardized test scores. As the indicator of effectiveness when comparing different schools or 
programs the mean achievement scores of the relevant student groups are typically used (Bickel, 1990;
Mackenzie, 1983; Purkey & Smith, 1983, 1985; Rowan, 1983, 1985). Instructional effectiveness may
include not only subject knowledge and cognitive skills, but also those social or life skills, including
values and attitudes, which are the outcomes of formal instruction or the school environment. 
Additionally, assessments of effectiveness may be based on teaching practices, instructional leadership
and climate, and the overall coordination of instructional program-factors which research suggests are 
supportive of instructional outcomes (Rowan, 1985). At the Education for All Conference in Jomtien,
Thailand, in March 1991, effective schools were described as those schools that "facilitate the 
acquisition of subject knowledge, cognitive skills, values and attitudes relative to the needs of the
individual and his or her community through active and participatory approaches" (UNESCO, 1990).

In identification of effective schools, researchers in the U.S. most commonly employ a "contrast 
group" research strategy (Purkey & Smith, 1983; Rowan et al., 1983; Bickel 1990). This strategy has 
been used to determine statistically highly effective schools (positive outliers) and unusually
ineffective schools (negative outliers). Commonly used research methodologies in effective schools 
research include survey, quasi experimental, and case study approaches (Madaus, et al., 1980; Purkey
& Smith, 1985). Survey research typically implies the collection of data by means of questionnaires or
interviews related to school characteristics, teachers related variables, and student inputs; student 
achievement data are gathered from ongoing testing programs using standardized achievement tests 
(Madaus et al., 1980). The analysis of survey data may take many forms, including regression
analyses to discern the proportion of variance in achievement scores explained by predictor or 
independent variables (Cohn & Rossmiller, 1987). 
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Figure VI.3
 
School Characteristics Associated with School Success
 

Rutter Coleman 	 California Lightfoot Upsitz
 
Assembly
 

o a substantial nucleus o students taking more 	 o clear goals o a clear and shared o clarity about 
of children of above rigorous courses school ideology school mission 
average ability o staff sharing common 

o students doing more sense of purpose o leadership fitting the o clearly articulated 
o staff consensus on homework culture of the school and shared goals 

alms and values o high expectations for 
o higher standards performance held by o leadership fitting the o a sense of being 

o consistent policies in grading principal and staff culture of the school special as a
 
and procedures school for early
 

o higher rate of atten- o greater use of data to o awareness of imperfections adolescents 
o high expectations of dance in grading assess progress and willingness to
 

academic success search fur solutions 0 strong Instruc­
o less class cutting o more frequent use of 	 tional leadership

o students actively diagnostic instruments o clear authority to solve 
engaged In learning o fewer disciplinary problems and create o a coherent phlio­
activities 	 problems o responsibility for curriculum means of coordination sophy and clear 

located in the schools school mission 
o frequent use oi o discipline perceived o respect for teachers and
 

direct praise and as rairer and stricter o ongoing curriculum review teaching o a principal with
 
frequent feedback Involving teachers vision who
 
on performance o greater teacher o high quality teachers supports staff 

Interest in students o expansion of course 
o teachers modeling 	 offerings and frequent 0 greater autonomy for o respect for staff 

desired work norms o higher levels of curriculum revision teachers as professionals 
student self-esteem 

o clear guidelines for 	 o district support o fearless regard for o an orderly
student behavior o greater press for stu- adolescents and and caring
 

dents to go to college o faculty agree on awareness of student environment
 
o students held respon- instructional methods values 

sible for personal o smaller total o a climate of 
behavior and school enrollment o autonomy to solve school o a safe, regulated environ- positive attitudes 
duties 	 problems ment for student-teacher and high 

o higher participation 	 relationships expectations 
o discipline infrequent in extracurricular 

b t firm activities o asense of community o reciprocity in 
human relations 

o homework frequently 	 o concern for the weakest 
assigned and marked members of the school o pleasant physical 

community setting 
o 	teachers available to 

be consulted, willing o high levels of work 
to provide personal effort by staff 
assistance, show 
concern for students a encouragement 

of staff ingenuity 
o shared activities 

between staff and 
students 

o high proportion of children 
holding positions of responsibility 

o pleasant working conditions 
for staff and students 

Source: Corcoran (1985). 
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Figure VI.4
 
A Selective Summary of a Decade of Educational Research
 

Research Topics No. of Percent Research Topics No. o Percent 
Results Positive Results Positive 

Time on learning 25 95.4 Adjunct questions on learning
Innovative curricula on: After tuxi on recal 38 97.4Innovative learning 45 97.8 After text on transfer 35 74.3Traditional learning 14 35.7 Betore text on recal 13 76.9Smaller classes on learning: Before text on transfer 17 23.5Pre-1954 studies 53 66.0 Advance organizers on learning 32 37.5Pre -1954 better studios 19 84.2 Analytic revision of instruction on achievement 4 100.0

Post-1954 studies 11 72.7 Direct instruction on achievement 4 100.0
Altcomparisons 691 60.0 Lecture vs. discussion on:

Behavioral instruction on learning 52 98.1 Achievement 16 68.8Personal systems of Instruction on learning Retention 7 100.0Mastery learning 30 96.7 Attitudes 8 86.0Student vs. instrucor.led discussion on: Student vs. instructor-cenlerod discussion on:
Achievement 10 100.0 Achievement 7 57.1Attitude 11 100.0 Understanding 6 83.3Factual vs. conceptual questions on achievement 4 100.0 Attitude 22 100.0Specific teaching trai:s on achievement: Factual vs. conceptual questions on achievement 4 100.0
Clarity 7 100.0 Social-psychological climate and learning:Flexibility 4 100.0 Cohesiveness 17 85.7Enthusiasm 5 100.0 Satisfaction 17 100.8Task of student ideas 7 85.7 Difficulty 16 86.7Use of student ideas 8 87.3 Formality 17 64.7Indirectness 6 83.3 Goal direction 15 73.3Structuring 3 100.0 Democracy 14 84.6Sparing criticism 17 70.6 Environment 15 85.7Psychological incentives and engagement Speed 14 53.8Teacher cues to student 10 100.0 Diversity 14 30.8Teacher reinforcement of student 16 87.5 Competition 9 66.7Teacher engagement of class in lesson 6 100.0 Friction 7 100.0Individual student engagement in lesson 15 100.0 Cliqueness 13 0.3Open vs. traditional education on: Apathy 15 14.3Achievement 26 54.8 Disorganization 17 6.3Creativity 12 100.0 Favoristm 13 10.0Self-concep( 17 88.2 Motivation and learning 232 97.8AttiLJe toward school 25 92.0 Social class and learning 620 97.6 

Curiosity 6 100.0 Home environment on:
Sell-determination 7 85.7 Verbal achivement 30 100.0Independence 19 94.7 Moth achievement 22 100.0Freedom from anxiety 8 37.5 Intelligence 20 100.0Cooperation 6 100.0 Reading gains 6 100.0Programmed Instruction on learning 57 80.7 Ability 8 100.0 

Source: From "What makes schooling effective?" by H.J. Walbcrg, 1982, ContemporaryEducationReview, 1,pp. 1-34. 
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Quasi experimental methods have been used most often in program evaluation. Since difficulties 
in 	randomly assigning students to different programs or schools limit the use of true experimental
design in school effectiveness research, researchers tend to use "approximations to experiments" where 
comparable schools or programs which have not participated in the school improvement project,
intervention, or treatment are taken as comparison groups for assessing the impact of the project being
implemented. In case studies the "typical methodology has been to observe two or more schools 
and--on the basis of observed differences among the schools in pupil SES, educational climate,
organization, classroom procedures, and other relevant factors--to identify vhich factors contribute to 
greater success in the schools showing higher scholastic achievement" (Cohn & Rossmiller, 1987). 

In the U.S., effective schools research began in a context of intense struggle against poverty,
racial injustice, and unequal educational opportunity. Thus, effective schools research is primarily
focused on elementary education with an emphasis on poor and minority student bodies, but not 
necessarily limited by these target populations. Under these circumstances, effective schools research 
is framed by three underlying assumptions which are listed in Figure VI.5. 

Figure VI.5
 
Underlying Assumptions of U.S. Effective Schools Research
 

* 	 Schools which would have been predicted to be ineffective on outcome measures on 
the basis of student characteristics, such as family background and SES, in fact, are 
exceptionally effective, can be identified. 

" 	 These successful schools may exhibit common characteristics that are correlated with 
their success, that many of these correlates of effectiveness may well be within the 
domain of what educators can manipulate and improve. 

* 	 The characteristics of successful schools provide a basis for improving schools not 
deemed to be successful. 

Findings 
Since much of effective schools research attempts only to identify characteristics of exemplary 

schools (Purkey and Smith, 1985), causal ordering of these characteristics or the nature of the 
relationship betw.en identified characteristics and student outcomes is highly uncertain (Rowan et al., 
1983). Research findings often can best be characterized as identifying mutually supportive
determinants (MacKenzie, 1983). There is however, broad agreement on the characteristics of effective 
schools which promote higher student achievement, although somewhat different sets of charicteristics 
are cited in the review of effective schools research by different authors. Bossert identifies five main 
characteristics which have been most consistently described in the research and in the school 
improvement efforts stimulated by the effective school literature. These characteristics are: 

1. Aschool climate conducive to learning, one free of discipli: ary problems and vandalism. 

2. The expectation among teachers that all students can r.chieve. 
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3. An emphasis on basic skills instruction and high level of student time-on-task. 

4. A system of clear instructional objectives for monitoring and assessing student performance. 

5. A school principal who is strong programmatic leader and who sets goals, maintains student 
discipline, frequently observes classrooms, and creates incentives for learning (Bossert, 
1985). 

A large scale, ambitious research effort, the Basic Quality Study (BEQ) was initiated in 
Indonesia in 1986. The BEQ in design, in its attention to family variables and schoel inputs, resembles 
the input-output and education production models described earlier. However, the BEQ also attempts 
to include school and classroom process variables. Preliminary findings emphasize the importance of 
family demographics on student achievement particularly in urban areas. Further analysis, including 
careful examination of instructional processes may subsequently yield important policy considerations. 
(The Basic Educational Quality Study, 1991; Also see the several publications of Dr. Ace Suryadi 
available at Balitbang Dikbud, MOEC, Jakarta, Indonesia.) 

Management and Administration 

Leadership has been consistently identified as a key component of effective schools, contributing 
to progress in student achievement, and attaining other institutional objectives. Research has focused 
around leadership behavior or styles of principals and program leaders, personal and professional 
characteristics of principals, and the role of principals in the overall development of school climate. 
The research literature on urban elementary schools in the U.S. found a significant relationship 
between the principal's leadership style, such as his or her expectations of students and staff, decision 
making and problem solving behavior, and student achievement outcomes. However, the literature 
provided no support for concluding that a significant relationship existed between the principal's 
professional qualifications, tenure in position, or adequacy of administrative staffing and student 
achievement (Clark et al, 1980). Moreover, some of the descriptions of the contributing behavior of 
administrators appear to be normative statements with little reported empirical support (Phi Delta 
Kappa, 1980). 

Research in LDCs often supports U.S. findings on the importance of school leadership. Recent 
studies emphasize that the improvement of learning conditions and upgrading of teachers will succeed 
only under the guidance of strong managerial leadership and institutional support (World Bank, 1990). 
The school is seen as a social microcosm where the school culture has a positive effect on academic 
achievement (Rowan, 1985; Schwille, 1986) and the local school leadership within the context of the 
community determines the school culture. In turn, the school climate "is a context which either fosters 
or inhibits teacher engagement in instructional activities, teacher expectancies for their own and their 
students' success, teacher knowledge and convictions about what to teach, teacher effective use of 
instructional materials, and teacher adaptability to cultural and other background differences in their 
students." 

If, as the World Bank contends, "organizational structure is the context within which 
management takes place," (World Bank, 1986), then each organizational level, from the Central 
Ministry of Education to the local administrative unit, by either its efficiency or inefficiency, directly 
impacts on the development and operation of effective schools. In sum, "an appropriately structured 
educational organization gives managers at all levels adequate authority and resources to do their jobs 
effectively" (World Bank, 1986). 
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Teachers and Their Professional Development 

Empirical evidence from U.S. research indicates that if teachers and administrators set clear 
goals and high expectations (Cohn & Rossmiller, 1987; Purkey & Smith, 1983, 1985), and are 
consistent and explicit about standards, student learning tends to improve (Schwille, 1986). Although 
teachers are very often mentioned as important factors in development of positive achievement 
outcomes (Clark, 1980), there is a lack of evidence of the relationship between teacher's personal and 
demographic characteristics, such as years of experience, percent with tenure, graduate training, etc., 
and achievement outcomes (Clark, 1980). However, care should be taken in interpretation of this 
finding in U.S.- based research for, among other reasons, the variance in the amount of teacher training 
is very small in the U.S. schools. Fuller, for example, argues that "teachers in LDCs from higher social 
class background and with more schooling do a better job" (1986). 

At the core of a teacher's professional capability lie subject matter knowledge and pedagogical 
competence. The most cost effective way of acquiring such knowledge and competence is a topic of 
controversy among educational researchers and policy makers. Traditional pre-service teacher training 
programs in both industrialized and developing countries have been criticized for their high csts and 
ineffectiveness. Over the past few years many innovative in-service training programs have been 
attempted, some with considerable success. In developing countries, radio and correspondence 
programs have in some contexts proved to be low cost alternatives to institution-based training. A 
major international trend is toward localization at the community or school level of in-service training 
efforts. 

Little is known about the immediate and long term effects of staff development programs on 
student achievement (Cohn & Rossmiller, 1987), effective schools literature in both industrialized and 
developing countries consistently identifies the presence of school based staff development programs 
in instructionally effective schools (Clark, 1980; Gregory, 1980; McCarthy, 1980). Staff development 
need not be defined as formally organized training programs. For example, Clark (1980) argues that 
such conditions as time for planning, interchange, and "cross-fertilization" of ideas among staff 
members are associated with staff development in successful schools. 

Fiscal Resources and Facilities 

Educational policy makers have traditionally focussed on the availability of resources. However, 
effective schools research in the United States tends to de-emphasize school resources as an important 
determinant of school effectiveness. Differences in achievement outcomes cannot be satisfactorily 
explained by attributes of differences in resource inputs. The main conclusions on the role of 
resources reached after a review of U.S. effective schools literature are: (1) differences in expenditures 
per pupil do not seem to account for significant differences in student outcomes; and, (2) quality of 
school facilities is not closely associated with student achievcment (Clark, 1980; Cohn & Rossmiller, 
1987). Furthermore, some, but not all, of implementation research suggests that level of funding or 
availability of incentive funding for program implementation has a negative or no effect on program 
success (Berman & McLaughlin, 1978). 

Again, the variance in amount of resources in U.S. cases may not be sufficiently large to create a 
measurable impact on learning. Moreover, it may be the usage rather than amount of expenditures 
which is important. Mackenzie argues that the impact of resources on student achievement depends on 
the nature of interaction between leadership and resources; thus, the issue becomes "how existing and 
future resources can be used to achieve higher goals" (Mackenzie, 1983) rather than considering 
resources as neutral inputs. 

Clearly some minimum level of funding facilities is necessary for an effective educational 
system. Research suggests that advanced industrialized cuLntries have typically attained such 
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standards and incremental improvements may have little effect on school outcomes. In developingcountries, however, even minimum adequacy has often not been achieved. Improved facilities, for
example, may never compensate for unqualified and unmotivated teachers but may be a necessary
condition for children to attend, persist and enjoy schooling. 

Curriculum and Instruction 
The research literature does not provide a checklist of specific ingredients of a good curriculum.

Although findings and generalizations are limited largely to the content areas of basic skill learning, inparticular, reading and mathematics, cumulative empirical evidence indicates that effective schools arecharacterized by clearly stated and agreed upon curricular goals or objectives (Bickel, 1990; Clark,1980; McCarthy, 1980; Purkey & Smith, 1983, 1985). Case studies of instructional resources have
also provided some evidence of a significant positive relationship between instructional hardware,
television, and computer-assisted instruction, and achievement scores (McCarthy, 1980). Howcver,such studies provide little or no information about the required level of resources necessary for
significant increase in achievement scores. 

Teachers expectations of their students guide the curriculum they teach and the instructional
strategies they use (Stallings, 1985). In an experimental study of the relationship of teacher
expectations and achievement outcomes, Deshimer (1983, cited in Stallings, 1985) found that ifteachers do not have high expectations for all students, instructional activities tend to reinforce the high
expectations of high achieving students, and the low expectations of low achieving students.

Instructional time has also surfaced in several studies as a factor associated with cognitivelearnings. However, the length of instructional time "on task" is ultimately determined by an orderly
and disciplined classroom, a supporting school environment, and the instructional strategies used bythe teacher. Classroom management strategies within the individual classroom with an emphasis onbasic skills and academic activities devoting a larger percentage of time to interactive learning ispositively related to student achievement, particularly for low achieving students (Cohn & Rossmiller,
1987; Mackenzie, 1983).

Research in LDCs has shown that textbooks and teacher guides have a positive impact on student
achievement (Montero-Siebert, 1989). However, some research cautions that textbooks to be used
effectively by undertrained and untrained teachers must be especially well designed (Tiiagarajan &Pasigna, 198 ). Fuller notes that "textbooks seem to make a great difference," but asks the question,"how and through what teaching practices is this effect realized?" (Fuller, 1986). 

IV. IMPLICATIONS FOR POLICIES AND STRATEGIES 
Questions of educational quality at the school level for policy purposes may be grouped around:instruction and materials; teachers and teacher development; management and administration; and

facilities. For improvement in these areas to be effective certain prior conditions must take place. Ifschools are to foster learning the children must have access to schooling and must persist inattendance. Secondly, certain basic needs of teachers and s.:udents in terms of safety, health, and
sanitation must be met. Further, teachers must earn a living wage and be committed to teaching atleast as a temporary career. The policies identified below have limited potential for success unless 
such basic conditions exist. 

There is an additional constraint on any policy to improve educational quality. Educationalpolicies as they develop specificity and particularly in their implementation usually require adaptation
to the institutional and community contexts. Such modifications may not only be necessary across
nations but within nations as well. This complexity recognizes at minimum the following attributes. 
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1. 	 Schooling has multiple outcomes, which do not lend themselves to any simple maximizing 
strategy. 

2. 	 Each category of personnel involved in the production of these outcomes (students, teachers, 
principals) is heterogeneous enough to respond in diverse ways to external conditions. 

3. 	 Various conditions need to be taken into account (e.g., student entry capabilities, student 
home background, community social structure, peer groups, school norms, labor markets, 
migration patterns, etc.) if one is to understand the processes by which schooling leads to 
desirable (and undesirable) outcomes. 

4. 	 These conditions are but partly under the control of government policy (Schwille et al., 
1986). 

An Overall Instructional Development Policy 

PROFILE OF EFFECTIVE INSTRUCTION 

Properly sequenced, adaptable curriculum
 
Systematic and logical sequences in teaching
 
An orderly, safe, healthy environment
 
Clear instructional objectives
 
A strong academic emphasis (Corcoran, 1989)
 
Classroom culture recognizing the individuality of each student
 
Maximization of time on task
 
Regular homey ork
 
Training in problem solving and reasoning skills (Schwille, 1986)
 
High achievement expectations clearly expressed
 
Use of interactive radio instruction when necessary
 
Availability of textbooks and supplementary reading materials
 
Classroom climate emphasizing learning
 
Regular monitoring of learning and feedback on all practice
 
Active learning roles for students
 
Emphasis on independent learning
 

An impressive and growing amount of research is available suggesting the importance of the 
availability of textbooks and student materials for student achievement. Further, there is some 
evidence that when the supporting family and community contexts offer least support for learning,
textbooks become even more important. Policies that directly affect the use of instructional time and 
instructional materials may have great impact on learning outcomes in developing countries. Because 
of limited resources, alternatives must be found with the lowest possible costs suggesting greater
introduction of local materials (in the face of material shortages) to improve relevance of the 
instruction (Montero-Siebert, 1989). 

Yet the physical availability of textbooks says nothing about their quality and doesn't necessarily 
mean wise usage. Teachers will make use of textbooks as any other instructional material only if they 
have been appropriately trained and motivated to do so. What is needed is an instructional 
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development policy which considers not only an infrastructure of production and dissemination but
also designs a program of training and incentives. 

A policy of instructional development should also include attention to the use of instructional
time. The amount of instructional time spent on teaching--learning activities tends to be consistently
associated with student achievement. Instructional style or teaching technique :!hould also be part of apolicy for instructional development. The traditional teacher-centered, teaching by telling or 'chalk
and talk' method, employed by a knowledgeable teacher may be adequate and is capable of
transmitting much knowledge; however, use modules variousthe of teaching and interactive
techniques may better encourage student responses and foster problem solving. Well developed
teacher guides can significantly improved instruction. An instructional development policy may have 
to challenge conventional wisdom. For example, if there is sufficient achievement improvement
because of grade repetition then repeating may not need to be viewed as wastage. Similarly, if graded
classrooms offer no discernible advantage then experimentation with non-graded classrooms may be 
warranted. 

Teacher and Staff Development 

PROFILE OF EFFECTIVE TEACHER AND STAFF DEVELOPMENTOBJECTIVES: 

OBJECTIVES: 

Greater professionalization 
Greater subject matter knowledge 
Greater leadership in instructional process
Knowledge of instructional design and development 
Greater commitment to personal growth 

MEANS: 

Regular in-service training at the local level 
Specific training in use of textbooks, workbooks, instructional methods 
Tutoring and other low cost technologies
Preparation and dissemination of programmed materials for teaching
Planned teacher guidance and supervision
 
Availability and use of teacher guides
 

Teachers by their involvement in implementation play a role in determining the effectiveness of
most educational innovations and changes at the school level. The capacity to implement change at the
school level depends to a large extent on teachers. They are the "street level" policy implementers and
often in their teaching redefine and, in effect, create policy. Sarason has noted: "educational change
depends on what teachers do and think.. , it's as simple and complex as that." (Sarason, 1971.) Majorreform in education, that is, changes which go beyond managerial adjustments, require supporting 
arrangements for teachers. 
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In the long term, institutional change may be dependent on a new cadre of better qualified 
teachers. Such a cadre, in turn, may depend on a reward structure for teachers which recognizes 
competence and the willingness to utilize all available means to improve educational quality. In the 
long and short-term, in-service teacher and staff training is a necessity and should be recurrent. Such 
training should include opportunity to upgrade subject matter knowledge and improve pedagogical 
practices. Some international research has demonstrated the importance of opportunities for teachers 
to exchange ideas and feelings about their work, to learn from each other how to improve teaching 
practice and how to implement changes. Therefore, the nature and extent of teacher peer relationships 
should not be ignored. The in-service training program should be part of a career development plan 
linking salary, responsibilities and various incentives to career stages. Schwille et al., conclude: 
Providing time, resources and support for organizational and staff development may be the most 
powerful strategy for bringing about intended improvements in schooling (1986). 

Reinforcement of, or changes in, attitudinal characteristics of teachers should be integral to 
in-service training. A positive attitude and behavior which encourages, and responds to, students may 
be crucial to the improvements of student performance. However, the teacher's willingness to 
contribute to new organizational goals often depends on the strategies of principals and other 
administrators. 

Educational Management 

PROFILE OF EFFECTIVE SCHOOL MANAGEMENT 

* 	 Knowledge about conditions of effective schools 

" 	 Commitment to educational quality 

" 	 Knowledge of educational change process including the rates at which different
 
innovations can be implemented.
 

" 	 Development of school climate which emphasizes achievement and encourages
 
high expectations
 

* 	 Assistance in the evaluation and professional growth of teachers 

* 	 Effective interaction with educational bureaucracy 

* 	 Commitment to implementing change as well as maintaining stability 

" 	 Commitment to both accountability and capacity building 

* 	 Acceptance of iole as instructional leader 

* 	 Recognition of the unique styles and needs of teachers 

* 	 Willingness to engage in flexible scheduling 

* 	 Expectation of, and competence to cope, with unintended consequences 

" 	 Development of cooperative school-community relations 
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The administration and management of education may be highly centralized or decentralized.
Neither structure of control is a guarantee of success. Either can be effective, both can be ineffective.Policies seeking lasting improvement in student achievement and in the operational effectiveness of
local schools are more likely to succeed if they are school-specific and encourage bottom-up efforts.Such grassroots change efforts require a participatory approach that at minimum involves teachers andlocal administrators. A potential advantage of decentralization lies in the authority given to principals
to manage implementation of educational reforms an, innovations. 

The principal should be expected to play a strong leadership role at the school level. He or sheneeds to understand and be committed to the improvement of educational quality and share with
teachers and others the responsibility for achieving this end. The principal should help create aleaming-centered environment, a school climate which encourages teachers to grow professionally and
students to achieve their best. Solving implementation problems must have a high priority.


Inefficiencies in management at the provincial local
and levels frequently inhibits fullimplementation of curriculum and other institutional changes. However, particularly at the school
level, the management effectiveness of principals is often constrained by chronic shortages of
materials, lack of authority to hire and dismiss teachers and insufficient operating funds. Anothermajor goal of decentralization is to give school or local district managers the authority and budgetcontrol necessary to manage and improve instruction and to mobilize local resources. 

Resources and Facilities 

PROFILE OF EFFECTIVE FACILITIES 

* Adequate health and safety conditions 

* Adequate chairs, tables, cupboards 

" AdeqLtIte classroom and learning space 

Available research does not help much in determining the level of expenditures and quality offacilities necessary to achieve quality education. In a study of the educational development of newlyindustrialized countries (NICS) it was noted that these countries, especially during their take-offperiod, spent a larger percent of GNP, often over 4%, on education than did developing countries
under going slower growth. However, there is considerable range in amount of expenditures for
countries with the same level of educational development.

Differences in expenditure per pupil do not appear to explain significant differences in studentachievement in American schools. This research, of course, should not be interpreted as providing
evidence that current educational expenditures are sufficient in developing countries. In Indonesia,
where the percent of GNP spent on education is lower than most Pacific Rim countries and where theexpenditures per pupil persists at a low level, most international analysts have advocated significantincreases in euucational expenditures. Such higher levels of expenditures, however, should be viewed as a necessary but not sufficient requirement for improvement in student achievement. The resources or services purchased by available funds and the uses made of such resources and services are also
important in accounting for differences in educational effectiveness. 
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With regard to facilities, two separate but highly related issues are involved. First, there should 
be sufficient facilities to provide basic safety, sanitation and health needs for all students. Second,
given the availability of facilities which meet such needs there is the question of which facilities are 
good investments for increasing student achievement or other measure of school quality. But which 
facilities can enhance the school environment? Possible answers can include items as varied as potable 
water, desks and writing materials. For instance, in an Ugandan study one of the most important
school facilities was the presence of a duplicating machine, which produced greater impact on student 
achievement than any other tool (Heyneman, 1976). This may be explained by the fact that teachers 
were able to duplicate reading materials which were otherwise inaccessible for the students due to the 
scarcity of books. A multi country rural study showed that electrical supply had no real impact
whereas drinking water and sanitary facilities produced an increase in test scores from 4 to 13 points
and influenced lower grades much more than higher grades (Armitage et al, 1984). It is possible to 
conclude tentatively from the available data that the poorer the country or community the greater the 
impact of school facilities on student achievement. 

V. ACTION PLANNING FOR IMPROVEMENT OF QUALITY OF EDUCATION 
The research on effective schools and school quality is rich with suggestions of the conditions 

and relationships associated with school effectiveness. The more sophisticated studies in this body of 
research also provides a number of cautions that educators and policy makers involved in reform 
would do well to bear in mind. However, the effective schools research does not provide prescriptions 
readily adaptable across cultures. Moreover, in spite of much misunderstanding to the contrary, this 
research says little directly about the process of improving education. In moving from an international 
knowledge base on effective schools and school quality to strategies for school improvement and their 
implementation several different paths may be followed. 

-Education ' Innovations in Indonesia 
Indonesia has had significant experience with innovations directed toward educational 

improvement. A review of this experience can offer insights useful in future action planning in 
developing a more effective educational system. One of the most thorough external comparisons of 
educational innovations in Indonesia was carried out by Shaeffer (1990) who, after reviewing in detail 
three major educational innovations in Indonesia, (Project Perintis Sekolah Pembangunan; Pendidikan 
Antara Masyrakat, Orang Tua Dan Guru; Student-Active Learning Professional Support System)
identified a number of continuing problems growing out of the Indonesian educational and 
bureaucratic context. These include: 

0 The natureof the Indonesianeducationalbureaucracy. 
More stability is needed in the upper levels of, the bureaucracy to ensure understanding of and 

commitment to, the cohort process of development and implementation of innovations. Further, 
Javanese culture may inhibit the often necessary collaboration across given levels of the bureaucracy
since communication, loyalty and "sense of support" tend to move along vertical lines. 

* The life history of any innovation 
Successful innovations develop to fit a particular political and burea,,icratic climate and need to 

be "allowed to evolve creatively and richly over time." Schaeffer argues that "both PPSP and Pamong
suffered because they were begun in one particular climate and ended in another." The development of 
the innovations was structured because of new pressure to standardize and quantify aspects of the 
innovations for quick dissemination. The development of substance took a lower priority than the 
refinement of form. 

171
 



0 Disagreementsover the meaningof the innovations 
In Indonesia as elsewhere, disagreements persist over the meaning of educational quality

between and among parents, teachers, politicians and academics. Different definitions suggest, for 
example, different roles for the teachers with CBSA. The Ministry and the donor agencies followed a 
technicist approach which translates into large investments in teacher training to prepare teachers to 
know and teach the new content. Some teachers and teacher trainees wanted to follow a more 
localized, participatory approach which would allow teachers to draw from their own and other 
teachers' experiences and knowledge. 

0 Indonesia's "heavy hands" 
The 	large size of the educational system, its administrative dualism (particularly, between the 

Ministry of Education and Culture and the Ministry of Home Affairs), and various cultural constraints 
make 	any process of major innovation in Indonesia difficult. For example, the Ministry of Education 
and Culture may provide training for teachers in an innovation; however, the Ministry of Home Affairs 
may transfer and replace teachers creating the possibility that those responsible for the innovation may 
be without special training. 

The obstacles identified by Schaeffer are significant but not insurmountable. Indeed, variants of 
each 	problem or constraint exist in may countries. Planning educational change tends to be a time 
consuming complex, by some estimates in the United States, an educational .eform from initiation to 
institutionalization takes approximately ten years. Some of types of reforms under the centralized 
administrations of education found in Europe may be achieved somewhat quicker. The nature of this 
process varies by type of reform, and the internal and external environments of the organizations being 
modified. 

Top-Down and Bottom-Up Strategies for School Improvement 

Indonesia, like most countries operates a national educational bureaucracy which extends from 
the Ministry of Education and Culture to the local schools. Most major educational reforms are 
initiated and guided from the center. In idealized terms, the process of educational change flows as 
follows: 

1. 	 Policy makers at the central level identify the key variables in reform or innovation being 
considered; 

2. 	 Policy options are identified; 
3. 	 Each policy option is weighed; 
4. 	 The most cost effective or promising option is chosen; 
5. 	 Administrators and teachers implement change. 

This top-down, hierarchical and bureaucratic model is highly familiar and need not be discussed 
further. This model has been much criticized in recent years. Yet it is still popular in practice and is 
often successful in fostering change by emphasizing accountability.

Elmore (19','8) suggests a counter stralegy to the top-down model called "backward mapping"
which gives more recognition to those participants directly involved in implementation. A systematic 
approach to backward mapping requires that the following questions be addressed in order: 

1. 	 What grassroots decisions are critical to the attainment of certain desired outcomes (e.g., 
certain specific improvements in education, health, agriculture, etc.)? Who are the makers 
of these decisions? 

2. 	 In particular, what do central government policy makers want to result from these decisions? 
3. 	 What other external conditions influence these decisions? 
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4. 	 What are the agencies that could be charged with implementation of government policies in 
this area and what could they do to promote the desired outcomes (with the least adverse 
effect on attainment of their other objectives)? 

5. 	 What tools are available to central government policy makers to promote the desired out­
comes through designated implementing agencies? 

Bottom-up planning or backward mapping has greatly increased in popularity over the past few 
years. This approach has been particularly successful implementing changes in local capacity 
building. 

The Need For Local Action Planning in Indonesia 

Several conditions suggest the importance of local action planning in education within the 
context of top-down and bottom up planning: 

I. 	 Recognition of the complexities of planning change in Indonesia in the context of a strong 
bureaucracy, cultural diversity, and resource variations in educational conditions; 

2. 	 The nature of education itself with its multiple goals, complexities and uncertainties; 
3. 	 The trends in Indonesia toward increased, decentralization, autonomy, and professionalism 

in education; 
4. 	 The results of international research on educational change which emphasizes the importance 

of school and context factors in successful implementation. 

Pl..OFILE OF EFFECTIVE IMPLEMENTATION 

• 	 Training for policy makers and administrators in educational effectiveness 

• 	 Coordination of the change strategies used in the center, province and local community 

* 	 Utilization of both accountability and capacity building approaches 

" 	 Development of multi-dimensional, integrated innovations 

* 	 Provision of continuous training as reform proceeds 

* 	 Focus much of the reform on the teacher and instruction 

* 	 Utilization of qualitative and quantitative effectiveness assessment to modify
 
ongoing programs
 

" 	 Adaption of management information systems for local decisions 

* 	 Use of ad hoc surveys to capture cunent status of changes 

* 	 Plan for full participation of teachers, administrators and, if feasible, parents in
 
evaluating, planning and implementing reforms
 

" 	 Monitoring the progress of delivery of needed inputs 
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Action planning in education at the local level suggests what might be called an engineering (or 
physician's) model as opposed to a pure scientific model. The traditional approach to educational 
change emphasizes an extended period of research and experimentation prior to design of changes. 
This "scientific" model is appropriate for macro, long term planning in a context where appropriate 
facilities and personnel are available. Arguably it makes research based knowledge the foundation for 
all innovations and reforms. Nevertheless, this is a slow, expensive approach which sometimes 
ignores the contextual complexities and uncertainties associated with educational decision making. At 
the local level where these conditions usually do no' exist another approach may be useful. 

An engineering rather than a "scientific" perspective on the development of more effective 
education focusses on changes, innovations and reforms underway or easily initiated at the local level. 
Not only is this approach defensible on the grounds of lower costs and requirement of less time (than 
the scientific model), but also it suggests that innovation and reform agencies can evolve from local 
experience and knowledge. 

Figure VI.6
 
Implementing Local Educational Change
 

Choice of Innovation Continuing Adaption as Institutionalization
 
Innovation - Strategy Evaluation - Necessary
 

Supported by resources and information from the center and grounded in the body of research on 
effective education, continued improvements in Indonesian education can be defined and implemented 
through the initiative of local administrators and teachers. 
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VII
 

Education, Demographics, the Labor Market, and Development:
 
Indonesia in the Process of Transition?
 

James Cobbe and Boediono
 

ABSTRACT
 

Indonesia is about to enter on its second Twenty-Five Year Plan, during which it hopes to 
undergo rapid industrialization. This paper reviews the country's situation with respect to changes in 
the education and demographic behavior of its populatior, and the interaction between them and the 
labor market and development, particularly in comparison to other countries in East and Southeast 
Asia. 

Indonesia is shown to be well into its demographic transition, at a lower income level than many 
other countries. The important but complex role played by education, especially of women, is 
discussed, as is the related role of female labor force participation, particularly in wage labor. 

Indonesia, despite recent advances, is shown to be behind all other ASEAN countries with 
respect to both education of girls and female labor force participation. The very dramatic increase in 
the formal educational attainment of new entrants to the labor force in recent years, which will 
continue, is dcmonstratcd, and its implications discussed. Planning for the next twenty-five years 
should include consideration of alternative scenarios for the educational attainment of the labor force, 
looked at in terms of its distribution by status, occupation, industry, and location. It is argued that the 
rapidly changing educational composition of the labor force is likely to result in growing proportions 
of those with junior secondary and higher education levels both in occupations and sectors where they 
have previously been comparatively underrepresented, and in statuses other than wage employment. 
This will include a rapid upgrading of the educational attainment of new entrants to most wage labor 
occupations.
 

It is argued that both of these outcomes make feedback to the content of education highly 
desirable, i.e., a reassessment of the objectives, content, and style of formal schooling above the 
primary level. 
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VII 

Educatioti, Demographics, the Labor Market, and Development:
 
Indonesia and the Process of Transition
 

James Cobbe and Boediono 

I. INTRODUCTION 

Much discussion of planning in Indonesia centers around the concept of 'take-off,' and the 
official view appears to be that Indonesia is now poised for a take-off in the immediate future 
(Boediono, 1991; Sumawinata, 1989; Sadli, 1989). This paper will focus on where Indonesia stands 
with respect to the demographic, educational, and labor market changes that characterize economic 
development, without specifically addressing the usefulness for analytic purposes of the take-off 
concept. 

It has been an established hypothesis since the 1940s that in the process of economic 
development, countries generally pass through a set of changes in fertility, marriage, and mortality 
behavior that are commonly labelled the "demographic transition." It is also generally accepted that 
this demographic transition is influenced in matters of detail by a large number of factors, one of which 
iseducation. Others include social and cultural factors such as values and religion, and the structure of 
the labor force, particularly the proportion agricultural, the proportion that work for wages, and female 
labor force participation rates. These latter factors are also associated with the pace and style of 
economic growth, and development, although the direction of causation is not unambiguous. The pace, 
style, and quality of human resource development are also clearly associated with economic growth 
nd development, although again some of the causal links may be of ambiguous direction. I 

It follows that demographic, educational, and economic developments are interrelated in complex 
and not fully understood ways. These connections are obviously of great importance for planning 
educational provision, particularly over longer run time horizons such as twenty five years. This paper 
seeks to explore some of the more firmly established connections, and to suggest some of the more 
important and probable implications for long term planning for education in Indonesia. Because it is 
clearly established that both the demographic transition, and the linkages between education, labor 
markets, and demographic phenomena, have been rather different in East and Southeast Asia from 
how they were historically in Europe and North America (Chesnais, 1989), the focus of tht; paper will 
be to draw on existing materials relating to the experience not only of Indonesia itself, but also other 
East and Southeast Asian economies. 

H. FERTILITY DECLINE AND ECONOMIC DEVELOPMENT: GENERAL CONNECTIONS 

The demographic transition covers the period during which a population shifts from high 
mortality and high fertility, typical of low-income, pre-industrial, largely agrarian, populations, to low 
mortality and low fertility, typical of high-income, industrial, and largely urbanized populations. The 
sequence is normally first, a fall in mortality (especially infant and child mortality), followed by an 
increase in the age of marriage and a drop in fertility, which typically start well after the start in the fall 
of mortality. However, the decline in mortality rates (again, especially infant and child mortality rates) 
typically continues long after the fertility rate has started to decline. 
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What distinguishes the East and Southeast Asian experience from that of Europe and North 
America is the speed of the transition, and the extent of changes in the key rates. Japan has gone
further in terms of this process than any other country, so that it now not only has a below replacement
TFR (Total Fertility Rate, the expected average number of births per woman if current age-specific
fertility rates remain unchanged), something which many European populations also have, but also has 
the longest lifetime life expectancy of any country.

Many factors associated with modem economic growth and development have been associated 
with these demographic changes. Clearly, many are associated with changes in the economic status 
and role of women, of the family, and of children within it, in the process of industrialization. The
major issues concern women's economic opportunities and behavior, and expectations and perceptions
concerning the economic impact on the family of children, both as children and when they become 
adults.
 

When few women are economically 
 active outside the home and household enterprises, the
normal circumstance before the demographic transition, the opportunity costs of child-bearing and 
child-care, especially as viewed by the father and husband, are relatively low. This is because 
child-bearing typically does not greatly interfere with household-level activities, although there are of 
course costs to the mother herself; and child-care is normally also provided through the extended 
family with no explicit costs. However, as women become urbanized, work outside the home or the 
household's own enterprises, and even enter formal-sector wage employment, the opportunity costs of
child-bearing and child-care rise dramatically, at least in explicit, out-of-pocket, terms, and as 
perceived by husbands and fathers. 

Similarly, when economic activity is organized within and by the family, children at least
potentially are a source of labor and thus income to the family, if not in interactions with the outside 
economy at least within the household. However, woen child labor longer produce a netno can 
increase in income for the family (either because of a lack of opportunity for children to do productive
work, or because of a perceived need for them to undergo education either as an investment for future 
productivity or as a result of social or legal pressures), the incentive to have more children is reduced. 

A third change that typically is associated with the transition from pre-industrial to industrial 
economy and society concerns the provisions that exist to ensure income security for individuals in 
case of old age or disabilily. In societies where most economic activity is organized by and within the 
household, the normal or cnly source of such security is the extended family, and accordingly there is a
motivation ,o have many children to increase the chances of adequate support if the individual 
becomes unable to provide it for him or herself. Once there are alternatives, such as occupational
pensions or government social security or provident schemes, in which individuals have confidence,

the perceived need for many children for this reason is reduced. 
 Social changes associated with 
urbanization, industrialization, and the spread of wage employment, such as the weakening of extended 
family ties and greater mobility of individuals, tend to create a need for these alternatives which then
becomes stronger as family size declines. The growth of financial institutions and the greater potential
role of government as income per head grows also make alternative provision for income security 
more feasible. 

Lastly, there are two hypotheses that associate the shift from high fertility patterns to low fertility
patterns with more psychological or social changes, that allegedly are associated with indutrialization 
and higher incomes, although the mechanisms behind them are not wholly clear. 'Me idea is that two 
changes in behavior are associated with changes in the desired number of children. The first,
associated with the name of Becker (e.g., Becker and Lewis, 1979), draws an analogy between 
decisions to have children and the purchase of consumer durables, and points out that there is
inevitably a quantity/quality trade-off, i.e. given family income levels, the family can choose either to
have more children, and invest fewer resources (material and non-material) in each, or to have fewer 
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children, and invest more in each. The hypothesis is then that as the set of opportunities and 
costs/prices facing families change as incomes rise, urbanization and female labor force participation
rise, etc, increasingly more and more families choose to have fewer children, but higher quality ones 
i.e., invest more in the education, housing, health, nutrition, and clothing, etc, of each. This may partly
be a shift in preferences, and partly a response to a changed set of opportunities and prices, with 
unchanged preferences. 

The second idea, associated with Caldwell (e.g., 1976, 1978, 1980, 1982), is more explicitly
psychological or social, in that it is based on actual revealed preferences and how they change. The 
argument is that in agrarian societies, in which individuals are largely dependent on their offspring for 
support in case of old age or disability, the normal expectation is that over the lifetime of an individual,
the direction of any net transfer of wealth between generations will be from children to parents.
However, in the advanced, high income societies of the West, tie normal expectation appears to be 
that the usual direction of any ,net transfer of wealth between generations will be from parents to 
children, i.e. parents do not generally expect to be recompensed by their children for the investments 
they have made in them, but direct transfers inter vivos, as well as positive bequests, from parents to 
children, are not only common but widely expected. The connection with fertility behavior is then 
direct, if when stated baldly a little crude. On economic grounds, if one expects a net gain from each 
child, it makes sen'se to have more; on the other hand, if each child represents an expected reduction in 
other forms of consumption during the parents' lifetime, on economic grounds it makes sense to have 
fewer. There is some empirical evidence based on surveys suggesting that in at least some low income 
societies, responses to attitudinal questions revealing in which direction an individual expects
intergenerational wealtn transfer to flow are better predictors of desired family size and actual fertiliiy
behavior than either income, occupation, or education, although at a gross level these attitudes are 
weakly correlated with these other variables (Cadwell, 1976). 

Impacts on the Labor Force: 
One of the best known results of demography is that the level of fertility is one of the major

determinants of the age structure of the population (the other, of course, being the pattern of 
age-specific death rates). Inthat persons are born at age zero, but on average die at relatively advanced 
ages, population growth implies that each year a larger cohort of persons age less than one is added to 
the population than the cohort of persons who died, who were of course on average much older. This 
implies that a growing population has an age structure tilted toward youth; and because the faster 
population grows, the greater the excess of births over deaths each year, the faster population grows, 
the more the tilt of the age structure toward youth. 

However, what is not quite so widely appreciated is the effect of declining fertility (and
population growth) on the proportion of the population who are of working age, however 
conventionally defined. When fertility is declining, each succeeding new cohort of births is 
propo:-tionally less larger than the cohort of deaths in the same year. This implies that the proportion 
of the population that is in the working-age group will increase steadily for some time after fertility
decline begins. Projections based on 1980 and 1985 Indonesian data suggest that the conventionally
defined dependency ratio (i.e.population aged 0 to 14 years plus population aged 65 and over divided 
by population aged 15 to 64) will decrease monotonically until probably around the year 2020, and is 
unlikely to reach its 1985 level again until the latter half of the 21st century (Jones, 1988:34).

This implies that throughout the next twenty-five year period, the ratio of potential workers to 
total population should be rising in Indonesia, and thus so long as potential workers can all find work 
without a reduction in average labor productivity, income per head will rise. However, the opportunity
is much greater than this, given that population has been and is still growing, so that within the 
working age population there is a strong tilt of the age structure toward youth. For years to come in 
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Indonesia, the new, young, cohorts entering the labor force will be larger in numbers than the older
workers leaving the labor force because of death, retirement, or disablement. For a decade or so, the 
new cohorts will continue to grow in absolute size, although at a decelerating rate; early in the 21st 
century, the absolute size of each year's cohort of new entrants to the lhor force is likely to start to 
decline. However, the size of the entering cohort will still be substantially greater than that of the 
exiting cohort, because of earlier rapid population growth.

On average, the young new workers have much more education than the old workers they more
than replace. Thus the average educational attainment incorporated in the work force can, and will, 
grow faster than implied by the difference in education between an average exiting worker and an 
average entering worker alone ­ because there are more workers entering than exiting. The rapidity
with which the average educational attainment of the labor force can grow is considerable when past
population growth was rapid and education has deepened substantially. In Indonesia between now and 
the end of this century, it is estimated that four persons will enter the labor force for each one that
leaves it (Keyfitz, 1989). The person exiting will on average be illiterate, with perhaps on average two 
to three years of education; the new entrant will on average probably have close to nine years of
education (completed SMP, junior secondary). The average educational attainment embodied in the
labor force will therefore rise very rapidly. That this process is already well underway is shown by
Table VII.L, based on the 1989 SAKERNAS (Indonesian Labor Force Sample Survey). Already in the
labor force in 1989, there were over 20 times as many male, and 95 times as many female, SMA 
general (academic high school) graduates aged 20 to 24 as there were aged 55 to 59; and over 8 times 
as many male, and over 30 times as many female, university graduates aged 25 to 29 as aged 55 to 59. 

Table VII. 1
Educational Attainment of the Labor Force, Selected Age Groups, Indonesia, 1989, by Sex (%) 

Male FemaleAge in years 20-24 55-59 25-2925-29 20-24 55-59
 
Edncation

None 2.8 5.0 27.0 6.0 9.8 55.6SD 14.3 20.5 38.4 28.519.0 30.6SD 35.0 38.3 36.1 11.626.3 39.0
SMP Umum 15.7 10.4 2.8 9.5 4.X 0.9SMPK 1.8 0.91.8 1.1 0.9 0.3SMA Umum 19.0 11.9 1.8 15.0 5.9 0.4SMAK 10.5 8.5 1.7 11.5 7.2 0.6Diploma IlI 0.3 0.5 0.6 0.00.2 0.9
Akademi/Dip.1I 0.6 0.4 1.41.3 0.8 0.0University 0.2 1.9 0.5 0.4 1.5 0.1Total (%) 100.2* 100.1* 100.0 100.0 99.9* 100.1*Total (Number) 4,855,553 5,221,737 2,519,823 3,688,060 3,991,692 1,546,424LFPR (%) 74.9 92.9 52.0 56.889.3 55.6 

*Rounding error 

Note: Inthis and following tables, educational attainments are expressed inIndonesian terms. SD isprimary school (firs' sixyears) <SD means less than full primary; SMP isJunior Secondary, SMA Senior Secondary; 'Umum' isgeneral or academic,K is vocational, technical, and commercial. Diploma I and IIare post-secondary qualifications below University first degree, as 
are Akademi and Diploma 11.University refers to first degree (Sarjana) or higher. 

LFPR IsLabor Force Participation Rate, i.e., the total economically active (the total shown Inthe table) in the age group divided
by the total population in the age group. 

Source: BPS, Keadaan Angkafan Kera Di Indonesia, 1989, tables 2.7, 2.8, 7.7, 7.8, based on the last three quartely rounds 
of SAKERNAS in 1989. 
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Even more striking, however, are the contrasts between the educational attainments of those aged
20-24 in 1989, and those aged five years older, 25-29. Among men, the proportion with completed
general SMP increases by 50%, and the proportion with completed general SMA increases iy 60%. 
At the same time, the proportion with no school at all declines by 44%, and the proportion with less 
than a full primary education ( SD) falls by 30%. For women, the improvements are even more 
dramatic: the proportion with completed general SMP almost doubles, and the proportion with 
completed general SMA increases by 154%! Very clearly, the educational qualifications of new 
entrants into the labor market in Indonesia are improving very rapidly. 

However, surprisingly soon the tendency for the labor force to become, on average, younger will 
cease, as on average individuals stay in education longer (and therefore enter the labor force later, at an 
older age), and as the effects of earlier fertility declines begin to make themselves felt on the size of the 
cohorts entering the labor force. According to one estimate, between 1985 and 2000, the slowest 
growing age group in the labor force will be 15 to 19 year olds, and the fastest 35-44 year olds (Jones,
1988:16). The average age of the labor force will nevertheless continue to decline, and its total size 
grow, because of the initial shape of the age structure. But the deceleration of the growth rate of the 
labor force, and of its trend toward greater youthfulness, are both already undeiway. Fairly early in the 
21st century, the average age of the labor force will start to increase, although the total size Gf the labor 
force will continue to grow (albeit at a progressively slower rate) well into the 21st century, as large
cohorts born while the popula:.ion was growing rapidly move up through the age structure. 

However, the key point is that in the immediate future, it is likely that the average educational 
attainment of the labor force will increase very rapidly, whatever policies are adopted. This gives the 
potential for rapid increase in output per worker and per person, if there is a good economic return 
maintained to the investment education represents. However, it must be recognized that it is to be 
anticipated that the relative more are likely declineearnings of the educated to as their relative 
proportion incrc -..,2s; the key empirical issue is how fast this decline is likely to be, and how elastic to 
the rate of increase of the labor force with given educational qualifications. In theory, the optimal rate 
of educational expansion onon economic grounds alone would depend, in part, this elasticity. In 
practice, it is not feasible to estimate it with any worthwhile degree of confidence, and in any case it is 
important to include in educational planning other roles that education plays in addition to increasing
individual productivity, and also other aspects of the consequences of rapid rates of growth of the 
average education of the populace. These consequences may be positive, e.g., improved nutrition, 
reduced fertility, improved participation, greater receptivity to change, etc, or they may be negative, 
e.g. if persons' expectations or willingness to accept certain roles in the labor market adjust more 
slowly than the structure of opportunities, producing discontent among unemployed or underemployed 
educated persons (Jones, 1976 and 1988; Bauer, 1990). 

Role of Industrialization: 

A key role in the transition is played by the growth of modem industry, in particular
manufacturing. In the words of Chenery, "Development is now conceived as the successful 
transformation of the structure of an economy. In his historical studies of economic growth, Kuznets 
(1966) identified the shift of resources from agriculture to industry as the central feature of this 
transformation .... Historically, the rise in the share of manufacturing in output and employment as per
capita income increases, and the corresponding decline in agriculture, are among the best documented 
generalizations about development." (Chenery et al, 1986: ix, 1)

The 1989 situation with respect to the educational qualifications of workers in these two key 
sectors is shown in Table VII.2. Two points stand out. First, although the perceri!ae distribution of 
workers by educational attainment differs markedly between the two sectors, agriculture in absolute 
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Table VII. 2

Educational Attainment of the Employed Labor Force, Agriculture and Manufacturing,
 

Indonesia 

1989 

Agriculture Manufacturing
Number Percent Number Percent 

Education
 
None 8,690,392 21.1 
 847,398 11.6< SD 13,903,589 33.7 1,743,219 23.8SD 15,306,403 37.1 2,840,977 38.7SM? Umurn 2,107,785 5.1 780,994 10.4SMPK 290,632 0.7 133,056 1.8SMA Umum 557,104 1.3 520,433 7.1SMAK 381,356 0.9 393,565 5.4Diploma 1/11 9,851 0.02 10,311 0.1Akademi/Dip.IH 20,982 0.05 33,2C4 0.5University 16,138 0.04 31,687 0.4Total 41,284,232 (100.0) 7,334,874 100.0 

Source: BPS. KeadaanAngkaan KerjaDilna&nesia, 1989, table 14.9 

990 

None 8,554,121 24.i 1,096,R4 13.3SD 12,426,432 35.1 1,931,,)27 23.5SD 11,383,594 32.1 2,862,949 34.8

SMP Umum 1,817,329 5.1 
 944,436 11.5SMPK 186,560 0.5 88,817 1.1SMA Umum 654,311 1.8 697,902 8.5SMAK 374,524 1.1 465,443 5.7Diploma I/HI 3,967 0.03 17,879 0.2
Akademi/Dip.II 17,194 0.05 46,849 0.6University 26,624 0.08 67,869 0.8Total 35,450,385 8,221,155 

Source: BPS, Penduduk Indonesia: TabelPandahuluanHasilSub-Sampel Sensus Penduduk. 1990 table 38.9. 

Note: Labor Force Survey (the 1989 data) and Census (the 1990 data) in Indonesia are generally not considered fullycomparable because of enumeration and definitional differences. See, e.g., Korns (1987). 
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numbers employs more workers at every level of education through SMA, and even at university level 
- where manufacturing proportionally empioys ten times as many workers as does agriculture - in 
absolute numbers manufacturing employs fewer than twice as many workers as agriculture. Second, 
although average educational attainments of workers in manufacturing are clearly higher than of those 
in agriculture, the difference is not all that great and the 1989 average educational attainment of 
manufacturing workers is still quite low, the median and modal education both being completed 
primary school. Part of the reason for this is the heavy concentration of more educated workers in 
public service; public services in 1989 employed 34.6 % of SMA general, 55.7% of SMA Vocational, 
82.5% of Diploma I and II, 64.8% of Akademi/Diploma III, and 72.2% of university graduates, who 
were working. This compares to only 12.1% of all employed workers having their employment in 
public services. Data from the 1990 census, also shown in Table VII.2, are clearly not strictly 
comparable to the 1989 Sakemas (Labour Force Survey) data, but tell a very similar story 
qualitatively. 

Given the intended constraint on the growth of employment in the public service, and the rapid 
increase in the educational qualifications of new entrants to the labor force, it is clear that educational 
attainments of the labor force will be upgraded within sectors; a shift in structure of the economy 
toward manufacturing and modem services will not absorb the new output of SMA and above without 
an increase in average educational levels of workers within sectors. One of the key issues for the 
speed and smoothness of Indonesia's transition concerns the rate at which that upgrading will occur, 
and its impacts on worker productivity and labor relations. 

Indonesia's situation with respect to the demographic transition and economic development. 

The results of the 1990 Population Census of Indonesia with respect to fertility and mortality 
have only recently become partially available, so in this section we will concentrate on trends revealed 
through 1985. However, the total population enumerated in the 1990 census has been published, and it 
should be noted from the outset that this total population is lower than had been expected on the basis 
of projectiens from earlier fertility an-'d mortality trends, indicating (h the census data are accurate) that 
the fertility decline is proceeding faster than expected although also, regrettably, that the decline in 
mortality rates has been slower than predicted. 

Tables VII.3-5 summarize some relevant data concerning the demographic transition in 
Indonesia. Table VII.3, taken from Hirschman and Guest (1990), shows some detail on the source of 
the decline in Indonesia's fertility rate between 1965-69 and 1975-79. It shows that by the late 1970s, 
except for those with no education (who are likely to be constrained in their fertility behavior by their 
economic status and its health implications), the TFR declines monotonically with increasing 
education of the women concerned, from about 4.4 for women with less than a full primary education 
to about 2.8 for women with post-secondary education. Hirschman and Guest also decompose the 
origins of the decline betweeci 1965-69 and 1975-79, and show that for both younger and older women 
the decrease is almost entiv iy due to a decline in marital fertility, i.e., number of births within each 
marriage, rather than to a cl tnge in marriage i,cbavior. 

Nevertheless, the age of first marriage of wonmen in Indonesia is increasing, as shown in Table 
VII.4. This is probably largely due to increases in average education, i.e., women staying in education 
delay marriage, but detailed information to permit certainty on this conclusion is not available. 
However, the indications are that the proportion of women who ever marry is not yet changing much, 
although it may do in the future if even higher percentages of women complete universiLy (although in 
Indonesia as in most Asian societies, marriage is almost universal for women, university educated 
women tend to be the most likely to never marry, because of a strong tendency for men to want to 
'marry down,' i.e., marry a wife with lower educational attainment than they have). 
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Table VII. 3 
Change and Decomposition of Change in TFRs (current fertility) by Age and Marital Status 

for Different Educational Attainments, Indonesia, 1965-69 and 1975-79 

Disaggregation of changeTFR Age 15-29 Age 30-4465-69 75-79 Change %Married Marital Fertility Marital FertilityEducation 
None 4.31 3.66 -0.65 -0.03 -0.29 -0.33SD 5.19 4.38 -0.81 0.04 -0.46 -0.40SD 5.43 4.33 -1.10 0.02 -0.65 -.0.47SMP 4.98 3.86 -1.12 0.03 -0.65 -0.50SMA 4.49 3.23 -1.26 0.02 -0.43 -0.86Tertiaty 3.07 2.81 -0.26 0.35 -0.31 -0.31Total 4.59 3.95 -0.64 -0.01 -0.36 -0.27 

TFR istotal fertility rate, calculated from current age-specific fertil;ty rates inthe period shown. 
Source: Hirschman and Guest, 1990, table 5. 

Table VII. 4 
Trends in Some Demographic Characteristics, Indonesia, 1960 - 1990 

Percent women 
!960 1970 1980 1985 1988 1990 

literate, 
ages 20-24 27 47 66 79 93 

Median age 
at marriage, 
women (years) n.a. 18.9 19.5 20.5 

Infant mortality rate 150 143 107 n.a. 84 73 

Life expectancy at 
birth (years) 41.2 47.3 53.1 57 61 61.5 

Source: Jones, 1990, table 1; Ogawa and Tsuya, 1988, tble 2; World Bank, World Deelopment Report (various years);UNICEF, The State of the lVorld's Children, 1989 and 1990; UNDP, Iluwan Development Report, 1991; and 1990 census. 
Different sources are not always consistent. 

Table VII.4 also shows the dramatic increases in the percentage of young women who are
literate, the rapid decline in infant mortality, and the impressive increase in life expectancy at birth, in
Indonesia since 1960. All these are normally associated with the demographic transition. However,
until recently at least, Indonesia has been behind most countries in Asia with which it could be
compared. The other members of ASEAN all have had infant mortality rates well below Indonesia's 
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since at least 1960, and the rate of decline at least up to 1980 was at least as fast in those countries. 
China probably had a higher infant mortality rate than Indonesia in 1960, but is believed to have 
experienced a very rapid improvement associated with its strong population polices, with the result that 
by 1965 it probably had already passed Indonesia. South Korea in the early 60s had an infant mortality 
rate roughly equal to that of Indonesia in the late 80s. Only the large countries of South Asia, India,
Pakistan, and Bangladesh have infant mortality rates that are higher, and declining more slowly, than 
Indonesia's (Ogawa and Tsuya, 1988:20). 

Indonesia's TFR has been falling steadily at least since the 1960s, and there is some suggestion
that the pace of decrease has accelerated in the 1980s. The rate of fall has been slower than in 
Thailand, which has had more rapid economic growth, but Indonesia's TFR is now substantially below 
iat of ethnic Malays in Malaysia, who had a lower TFR in the late 1960s and early 1970s. The TFR 
of Malays in Singapore fell precipitously, from over 6.0 and well above Indonesia's in the mid 1960s, 
to below 2.0 in 1978. Since then, the TFR of Singapore Malays has tended to drift upwards again.
These contrasts in different parts of Southeast Asia strongly suggest that in addition to economic 
influences on TFR's, there are effects from born culture and public policy [the TFR's for other ethnic 
groups in Malaysia and Singapore are quite different from those of Malays]. Pronatalist policies aimed 
at ethnic Malays in Malaysia are probably in part responsible for the behavior of TFR's of both 
Malaysian and Singapore Malays (Jones, 1990). 

Table VII.5, following Jones (1990), gathers some scattered data on desired and ideal family
sizes, as reported by Indonesian women. If actual fertility behavior mirrors reported ideal family size,
the rate of decrease of fertility can indeed be expected to have accelerated in the late 1980s. Table 
VII.6, following Chesnais (1989), for the major countries of South and East Asia aligns a measure of 
improvement of female literacy with a measure of fertility decline over the 1950 to 1985 period. The 
table nicely demonstrates that there is a crude correlation between changes in female literacy (which is 
likely in part proxying for education, labor force participation, and income) and changes in fertility, but 
also demonstrates that there are clearly other factors at work as well. With respect to Indonesia, it is 
interesting to note that with the countries ranked by increasing progress on female literacy, as they are 
in the table, the only country with slower literacy improvement than Indonesia which has greater 
fertility decline than Indonesia, is China, which of course pursued an extremely strong policy to reduce 
fertility during much of this period. 

Overall, the implication would seem to be that the progress of the demographic transition in 
Indon.. -ahas been consistent with that in other Asian couni ries, somewhat slower than most ASEAN 
and East Asian countries (which, however, have higher incomes per head and higher levels of 
education), and somewhat faster than th,, large Scuth Asian countries (which have lower incomes and 
lower levels of education). The acceleration in the increase in average education levels of women, 
particularly if associated with faster economic growth, and increased participation in wage labor, is 
likely to accelerate the process of the demographic transition on the basis of the experience elsewhere 
in East and Southeast Asia (Jones, 1990; Mason et al., 1986, Hirschman and Guest, 1990).

However, it is important to bear in mind that prediction of fertility behavior, and of total 
population, is inherently uncertain. Actual fertility behavior is determined by millions of individual 
couples, who will respond to stimuli of a great variety most of which are inherently unknown. The 
differenial fertility behavior of the Malay populations in Malaysia, Singapore, and Indonesia 
respectively, or of the various ethnic groups in Malaysia and Singapore, show that economic 
environment alone cannot explain actual behavior in a quantitative sense. Similarly, the differences 
between population projections and census results (as in Indonesia in 1990), show the difficulty of 
making quantitative demographic projections. Thus one can come to qualitative conclusions about the 
likely direction of trends, but quantitative predictions are very unlikely to be accurate, the more so the 
more long run they are. 
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Table VII.5
 
Ideal or Desired Family Size, Married Women, by Education, Age, and Urban/rural
 

[Java/Bali only] All Indonesia 
Year 1973 1976 
 1987
 

Ideal Desired Ideal 

Total 4.2 4.2 3.2 

By age: 

15-24 3.9 3.5 2.8 
25-34 4.1 4.1 3.2 
35-44 4.4 4.9 3.5 

By education 

None 4.3 4.4 3.4 
Primary 4.2 4.1 3.4 
Secondary 4.1 4.0 
Tertiary 3.8 2.9 

By residence 

Urban 4.2 4.3 3.1 
Rural 4.2 4.2 3.3 

Notes:
 
1973 and 1976 data refer to Java and Bali only, and apply to married women aed 15 to 49; the 1987 data refer to all women
 
aged 15 to 49.
 

Primary education is some primary only (SD); 1987 figure for completed SD was 3.0. 1973 secondary education is
 
completed primary and above; 1976 tertiary is completed secondary and above.
 

Source: Jones, 1990, table 2. 
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Table VII. 6
 
Progress in Female Literacy and Fertility Reduction, Asia
 

Percent illiterate Index of TFR TFR TFR 
women born progress, about about Change,

1906-15 1946-55 literacy 1950 1985 5045 
(1) (2) (3) = (1)/(2) (4) (5) (5)-(4) 

Bangladesh 96.4 82.4 1.2 6.5 5.8 -0.7 
Pakistan 96.1 81.8 1.2 7.0 6.7 -0.3 
India 92.5 67.5 1.4 6.0 4.5 -1.5
China 97.1 40.4 2.4 6.0 4.5 -3.5 
Indonesia 88.0 26.2 3.4 5.5 3.7 -1.8 
Sri Langka 56.6 15.7 3.6 5.7 3.1 -2.6 
Malaysia 92.5 25.5 3.6 6.8 3.6 -3.2 
Phillipines 39.3 7.6 5.2 7.2 4.5 -2.7 
Singapore 84.6 15.7 5.4 6.3 1.7 -4.6 
Thailand 79.8 8.2 9.7 6.6 3.1 -3.5 
South Korea 61.5 1.2 51.2 6.0 2.5 -3.5 

Source: Chesnais, 1989, tables 2 and 4, based on population censuses and UN data. 

III. EDUCATION AND DEMOGRAPHIC BEHAVIOR. 

It is well known, and has been shown in section 2 above, that higher levels of female education 
tend to be associated with lower total fertility. This can be decomposed into lower and later marriage 
rates, and lower marital fertility. There also may well be indirect and intergenerational effects, in that 
more educated women tend to suffer lower infant and child mortality of their children, and the 
daughters of more educated women are themselves likely to attain more education (Mason, 1988; 
Knodel, Havanon, and Sittitrai, 1990). However, although all these simple correlations are well 
established, it is not clear how well they would stand up on a ceteris paribus basis, because higher 
levels of female education are also associated with higher income, better nutrition, better housing and 
health, and (usually) greater probabilities of labor force participation and participation in wage labor. 
Thus it is not clear whether the effects on marriage, fertility, and infant and child mortality are the 
results of education per se, or the results of ether variables that are associated with education but may 
themselves be the direct cause of the demographic change. 

In principle, this is the sort of question that should be answerable by multiple regression type 
analyses, but given the total lack of any reasonable a priori structure to model, the strong correlation 
between variables, and the difficulties of dealing with large data sets that are usually far from ideal for 
these purposes, there is as yet no consensus in the social sciences as to the extent to which the 
influences seen are due to an independent effect of education, as opposed to either an indirect effect 
through the effects of education on income and labor force participation, or a spurious correlation. 
Generally, most authorities seciti to believe that there probably is some direct, independent effect, but 
that it is probably quite small, and a few are skeptical of any independent effect at all (e.g. Behrman, 
1990). 

There are a couple of aspects of education's relation to demographic behavior that have been 
somewhat different in East Asia than they were in Europe, and which may be of relevance to 
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Indonesia. The first concerns the very rapid improvement in education for women during the 
transition. In fact, in several countries average education of women not only rose faster than for men,
but also went further, so that now in several countries (Japan, Singapore, South Korea) young women 
actually tend to have a larger number of completed years of education, on average, than young men of 
the same age (Chesnais, 1989:9). This tends to have strong effects with respect to young women's 
labor force participation, on opportunities for wage or salary employment and hence the potential for
independent income and life, and through these on age of first marriage and probability of whether 
ever married. It is unclear whether this process will go as far in Indonesia as it has in some other Aian 
countries, but Table VII.I shows that already in 1989, of those actually in the labor force, 20 to 24 year
old women were more likely to have completed SMA K, Dip.oma I, II, or Iii, Akademi, and
university, than young men of the same age; and the contrast between 25 to 29 year olds and 55 to 59 
year olds also shows that women's educational attainment at every level from completed primary
school up has grown faster than men's over the last thirty years.

Second, there is the issue of the age of marriage for women. In Europe, the age of marri'ge rose,
slowly, before marital fertility began to decline, and had the twin effects of freeing women from the 
burdens of marriage and motherhood during their most economically productive years, and of reducing
total births per woman by reducing their effective child-bearing years. In mid nineteenth century
Europe, the singulate mean age of marriage for women was more than 25 years in many cases, and it 
was through the mechanism of late and selective marriage (relatively high proportions of persons
remaining single) that in most West European countries the average number of children per woman 
was held down to only 4 to 5 (as opposed to the 6 or more common in Asia before the transition) even 
before any decline in age-specific fertility for married women. However, in Europe, once marital 
fertility did begin to decline, the age of first marriage al;o started to decline, so that in many countries
in the West it fell to well below the 25 years of the past. More recently, age of actual marriage has 
tended to rise again in the West, but this time accompanied by fairly widespread cohabitation land 
births out of wedlock, a largely non-existent or non-acknowledged phenomenon in East Asia] at 
younger ages, so that the age of formal marriage has become less for Westernimportant fertility 
behavior. 

In Asia, age of marriage for women has also been rising, in most cases since the 1920s (well
before the decline in fertility) or before, but in those countries where the demographic transition is well
advanced two differences from European experience are apparent. First, the increase did not stop
when fertility started to fall, but continued, with the result that in Japan, Korea, and Taiwan the average 
age at marriage is now about 25 years -- in fact, in 1985, the figure for Japani was 25.8 years, the
highest in the world (Chesnais, 1989:16). However, unlike Europe, marriage is in most of Asia still 
almost universal eventually for women. Nevertheless, the postponement of marriage has positiveeffects on the accumulation of education and economic growth, because it makes it easier for young 
women to continue in school and almost requires them to work (and save) after they leave school but 
remain single. The proportion of women aged 20 to 24 years who are still single has increased 
dramatically in several Asian countries, the most dramatic case perhaps being South Korea, where it 
went from 2.3% to 51.6% from 1930 to 1966. The proportion does appear to be rising in Indonesia, as 
does the average age of marriage, but there may be some question as to how far the process will go in
Indonesia so long as the proportion of the population that is rural remains high (Chesnais, 1989; 
Ogawa and Tsuya, 1988). 

IV. EDUCATION AND THE LABOR MARKET DURING THE TRANSITION. 
The main changes 

summarized in Oberai's 
in the labor market in the process of economic development are 
1978 study, based on a broad sample of countries, for the ILO. 

well 
The 

international cross-section data used strongly suggest characteristic patterns of change in the sectoral 
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distribution of both labor force and wage enployment as income per head increases. Wage 
employment tends to grow proportionately in all sectors (i.e. the proportion of self- and family­
employment falls). Labor force tends to shift toward sectors and occupations that tend to have high 
wage-labor characteristics, such as large scale manufacturing, modem seivices, transport, and 
construction. The tertiary o, service sector tends to grow as a proportion of total labor force, largely 
because of the relatively high labor intensity of much of its output, the relatively low elasticity of 
factor substitution in most of it, and its generally slow rate of technological change, although the 
ability of the sector to absorb large numbers of workers in certain small scale, self-employment or 
family enterprises with low entry barriers, may also mean that part of this tendency is the result of a 
supply side effect coupled with slow growth of labor demand from other sectors. This last point is 
sometimes referred to as the high labor-absorptive capacity of certain parts of the service sector. 

ONerdi also found that wage-earners as a proportion of total employment in each occupational 
category taken separately also tended to rise with economic development, as measured by income per 
head. Furthermore, the rise was most marked in those occupations that tended to have the highest 
training and education requirements. Oberai also found a positive association between modem sector 
employment and the share of exports in GNP, and between the shift in sectoral distribution of the labor 
force and rural-urban distribution of the population. However, in both case,; the direction of the causal 
link is unclear, and may not exist: in both cases, both sides of the association may be a result of other 
changes, such as increas.s in income per head and education. 

In very general terms, therefore, we know roughly what to expect during the transition in the 
labor market. However, in itself this tells us little, and especially tells us little about the role of 
education, the importance of relative rates of growth of supply and dcmanu for particular categories 
and types of labor, or the key issue of the flexibility and integration of different markets. 

In general, higher leve'." of education are associated with higher rates of labor force participation 
and of wage-employment. Further, higher levels of education arc associated with higher status 
occupations within the modem sector, and with higher average c rnings from wage and salary 
employment. However, the links are not rigid, and there are differences between different kinds and 
types of education that require the same number of years to acquire. Firthermore, although there is no 
reason to suppose that Indonesia will differ from the general pattern described above, it is important to 
recognize that this is a pattern of long run trends, and in the short to medium term it may be obscured 
or reversed by short run macroeconomic fluctuations, or changes in supply and demand of labor 
caused by short run changes in the economic and social environment, rather than lont, ran trends. In 
Indonesia, which underwent some quite marked macroeconomic fluctuations durin,, the 1980s, short 
run fluctuations clearly do interfere with long run trends on some dimensions. 

Consider, for example, Table VII.7, showing the percentage distribution of the total working 
labor force over the main sectors of the economy from 1980 to 1990. Over the period as a whole, 
Indonesia's measured real GNP per capita rose, and clearly some economic development took place. 
And yet the major anticipated shifts in the sectoral distribution of the labor force did not take place 
indeed, the key shift from agriculture to manufacturing was going in the wrong direction for mLh of 
this period. In fact, the eight observations give no real indication of any trends at all. Partly this may 
be a reflection of problems with comparability of datu from different sources, but probably it also 
reflects the interaction of two other things. First, during this decade the total labor force was growing 
very rapidly, far more rapidly than growth of labor demand in the various modem sectors of the 
economi. The ability of most of Indonesia's potential and ac'.aal labor force to withstand even 
relatively short periods of total unemployment is strictly limited; accordingly, workers who cannot find 
work in wage employment perforce eventually move into self-employment or family work in those 
sectors of the economy that can easily absorb them (albeit, maybe, by reducing earnings per unit of 
effort for workers already there) such as agriculture, trade, and personal services. Second, 
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macroeconomic fluctuations probably contributed to some of the year to year shifts, on the same kind
of basis - workers displaced from activity in sectors with relatively rigid real earnings are absorbed
into self- or family-employment in sectors where earnings are, because of very low barriers to entry, 
much more flexible. 

Table VII. 7
Percentage Distribution of Working Labor Force Over Main Sectors, Indonesia, Selected Years 

Years 1980 1982 1985 1986 1987 1988 1989* 1990* 

Sectos 

Agric. 55.9 51.7 54.7 55.1 55.0 55.8 56.2 49.2 

Manuf. 9.1 10.4 9.3 8.2 8.3 8.6 10.0 11.4 

Trade 13.0 14.8 15.0 14.3 14.9 14.2 14.8 14.7 

Social 
Services 13.9 12.3 13.3 14.7 15.9 15.4 12.6 14.2 

Other & 
Not Stated 8.2 7.8 7.8 7.8 6.0 5.9 6.3 10.5 

Source: Departemen Tenaga Kerja, Profil Swnber Daya Manuvia Indonesia,Jakarta: 1990, table 22; BIS, Keadaan
Angkatan Kerja Di Iuonesia, 1989, table 20.9; and BIPS, 1991, table 31.9. 1990 data are from the Census sub-sample and
clearly inconsistent with the earlier data from Sakernas. It is unclear whether the cause is differing interpretations of sectoral
,:lassifications, different sampling errors, or a seasonal effect caused by tie Census 1990 data referring to one particular 
week, whereas Sakernas data are averages of foar quarterly surveys. 

* Assumes 'social services' includes public services and financial and other services; and that 'other and not stated' 
includes electricity, gas, water, construction, transport, storage, and communications. 

With this caveat about the difficulty of disentangling short run fluctuations from long run trends 
when only a few years' observations are available, let us look now at some evidence that expected
trends are taking place in Indonesia. First, consider Table VII.8, which shows LFPR's for women of
various age groups (the main child-bearing ones) for 1980 to 1989. Notice the clear trend for the
LFPR to rise, at all ages shown, although most strongly between 20 and 34. Even the LFPR for 15 to
19 year old's has been rising, although slowly, despite the high and rising level of school attendance 
among this age group (what has been declining is "keeping house" - and marriage). Again, tile trer .,s 
are not monotonic from year to year, but this is probably explained by a mixture of non-comparabih y
of different sources (see, e.g., Korns, 1987) and reactions to short run macroeconomic fluctuations. 

Table VII.9 gives some indication of the strong connection between education level and the 
proportion of workers who are wage employees, and a weak confirmation that the expected direction 
of change in the quantitative probabilities involved applies. The ranking of educational attainment by 
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percentage of those with that attainment who are wage employees (or, alternatively, self-employed or 
family workers) is almost exact - only diploma I/Il is misplaced, probably because the qualification is 
of little value except in wage employment. However, more to the point is the apparent direction of 
change of the probability of being a wage employee for workers with the various levels of education, 
which is as would be expected in a situation where initially a fairly low proportion of all workers are 
wage employees and the educational qualifications of the labor force are rising rapidly. 4 

Table VII. 8 
Labor Force Participation Rates (LPFR) for Women, Selected Ages & Years, Indonesia 

Years 1980 1982 1985 1986 1987 1988 1989 

Age group 
(years) 

15- 19 31.3 33.2 30.4 36.2 35.7 34.9 34.9 
20-24 34.2 41.4 41.0 49.7 50.7 52.7 52.0 
25-29 36.1 43.9 4.u 53.6 55.5 55.1 55.6 
30-34 39.5 47.0 48.1 57.1 57.2 57.8 57.3 
35-39 42.7 51.8 51.6 50.1 61.3 60.3 60.7 
40-44 46.0 54.7 54.5 63.2 63.4 63.4 62.1 

All ages > 10 
(includes 
omitted) 

32.7 38.3 37.6 44.5 44.8 45.0 45.0 

Source: Departemen Tenaga Kerja, ProfilSwnber Daya ManusiaIndonesia, Jakarta: 1990, table 28; and (for 1989) 
BPS KeadaanAngkatan Tenaga Kerja Di Indonesia, 1989, table 2.8. 

In 1987, only 26.5% of all workers were wage employees. By 1989, this had risen to 26.9%, a 
moce in the expected direction with development and representative of a large increase in total 
numbers of wage employees (from about 18,657,0M0 to about 19,782,000, or by about 6% in Iwo 
years). Iowever, there was a slight increase in the proportion of tertiary gradua1tes who %ere wage 
employees; essentially no change in the proportion of those with SMP general or less who %cre wage 
employees; and noticeable declines in the proportions of those with SMP Kejuruan (vocational, 
technical, or commercial junior secondary schxl) and either kind of SMA (senior secondary, high 
school) who were wage employees. The reasons for these declines are obvious when one looks back 
to Table VII. I: by 1989, the proportion of 20 to 24 year olds in the labor force who had completed 
SMA as their highest level of education was already larger than the entire fraction of the working labor 
force who were employed for wages. Inevitably, there will be some wage jobs for which SMA is 
either too little or too much cducation; accordingly, unless there is a very unlikely mismatch between 
the rate of expansion of wage jobs and the labor force, the prox)rtions in wage employment in 
educational categories overrepresented in wage employment will be likely to decline, as not all new 
graduates can be absorbed into wage employment and eventually are forced into self-employment or 
family work. 5 
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Table VII. 9

Population 10 Years and Over Who Worked the Previous Week by Educational Attainment and
 

Employment Status (% of Educational Attainment Groups), Indonesia 

1 2 3 4 5 
Self-Employed

Employee Employee & unpaidEmployer Employee
1987 1989 1989 family workers 1990 

1989 
Education 
None 15.6 15.7 84.00.3 20.5 
< SD 18.4 18.6 0.5 81.0 25.2

SD 23.0 22.8 76.5
0.6 31.5
SMP Umum 34.5 34.6 1.1 64.3 43.7
SMPK 42.0 40.4 58.01.6 48.9 
SMA Umum 63.0 59.9 2.0 38.1 65.5
SMAK 79.5 74.9 24.20.9 76.0 
Diploma 111 86.4 90.1 0.6 9.3 85.7 
Akademi/Dip.llI 85.3 86.4 11.02.6 85.3
University 88.6 89.9 1.2 8.9 88.0
Total 26.5 26.9 0.7 72.4 34.8

Total (Number) 18,689,818 19,781,672 498,781 53,143,649 25,031,302
 

[Columns 2 + 3= 100; other columns omitted for 1987 and 1990. 

Source: BPS, Keadaun Angkatan Kerja Di Indoneshi, 1989, table 15.9, for 1989; BPS Statistik Indoneshi 1988, table3.2.14, for 1987; BPS, 1991, table 40.9 for 1990. 1987, 1989 data are based on Sakcrnas, 1990 data are based on the1990 Census and sub-sample, and the two sources are obviously inconsistent. The definition of 'employee' was
interpreted more liberally by census enumerators than by Sakemas enumerators. 

The alternatives, of course, arc withdrawal from the labor force or unemployment, and it is 
notable that almost all unemployment in Indonesia is among those under 30, and among persons who 
have never worked (this is especially true of the motc educated; in 1989, at University level, therm 
were more than 14 unemployed graduates who had never worked for every one unemployed graduate
who had ever worked). Sonic persons (generally, the children of the better off) are able to undertake 
long searches for first employment, and the expansion of education has coincided with a very rapid
upgrading of the educational qualifications of the unemployed, as shown in Table VIlI.10. By the late 
1980s, over half the unemployed in Indonesia had full senior secondary schcol (SMA) or higher
education, whereas not until after 1982 did the proportion of the unemployed who had only completed
primary education or less fall below 60%. 

Iiigh Icvel of young, well-educated unemployed arc symptomatic of incfficiently functioning
labor markets. The problem is usually a mix of several causes. One is a mismatch between detailed 
characteristics of new entrants to the labor force and the opportunities available to them, i.e., the
demands of the labor market. 'These mismatches may be geographical, occupational, status-oriented, 
or specific skill problems. Another is expectations or initial reservation prices (interpreted broadly to
include qualitative characteristics of opxrtunitics) that are higher than the offers available from the 
demand side, and a slow adjustment process on the part of the labor market entrants. A third is plain 
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inefficient functioning of the market: imperfect and slow information flows, slow decision processes, 
bureaucratic delays, etc. There is reason to believe all these problems persist in Indonesian labor 
markets. Even if the bulk of unemployment is of young recent graduates who have never worked and 
are in the search process for first employment, experience in India and elsewhere has shown that in 
aggregate this can amount to a great deal of unemployment of some of the most educated persons in 
the population, and thus a considerable loss of potential output attributable to the inadequate 
functioning of labor markets and/or the failure of the education system to turn out graduates with 
appropriate expectations of their employment prospects or appropriate characteristics for available 
work opportunities. 

Table VII. 10 
Actively Seeking Work and Unemployed, by Education, Indonesia, Selected Years, %of Total 

Year 1976 1978 1980 1982 1985 1986 1989 1990 
Education 
< SD 
SD 

32.2 
35.2 

37.8 
30.1 

53.0 
22.9 

33.1 
28.6 

14.8 
1.2 

12.6 
21.0 

6.7 
18.9 

18.6 
24.3 

SMP 
SMA 

15.4 
16.0 

14.4 
16.7 

8.9 
14.3 

11.8 
25.0 

15.1 
47.6 

17.1 
45.4 

16.0 
52.7 

15.2 
36.4 

Tertiary 
Total* 

1.2 
100 

0.9 
99.9 

0.8 
99.9 

1.5 
100 

3.2 
99.9 

4.0 
100.1 

5.7 
100 

5.6 
100.1 

* Not all columns add to 100 because of rounding errors and the omission of small numbers with unspecified 
education. 

Sources: Pemia and Wilson, 1989, Table IV-17; BPS, KeadaanAn qkatanKerja Di Indonesia, 1989, table 4.9; and BPS, 
1991, table 29.9. 1990 data are based on the Census sub-sample and are not stritcly comparable to earlier data, except for the 
1980 data (which are also Census data) - i.e., i980 and 1990 are comparable, but 1980 and 1990 are not comparable with 
other years. 

Nevertheless, the existing rate of return estimates, based on the assumption of unchanging 
age-income profiles by education class and on data for urban wage employees only, continue to show 
rates of return to education at SMA level and above that is at least competitive with the rate of return 
on physical capital, whether or not adjustments are made for unobserved heterogeneity (McMahon, 
Bocdiono, and Gozali, 1991; Behrman and Deolaikar, 1990). Two issues raise concern about these 
estimates. First, they assume unchanging age-income profiles over future working lives, which is 
highly unlikely for a period during which the relative availability of more educated labor in Indonesia 
will increase rapidly (see 2 above). In fact, available evidence reflects the expected tendency for the 
relative incomes of uniiversity and SMA graduates to decline in the 1980s. Ignoring this tends :o bias 
rate of return estimates up. Second, the data used are wage and salary incomes from main job of those 
in wage employment in urban areas. Thus the self-employed and family workers are omitted (for lack 
of data), and rural workers are omitted. One cannot know for certain, but it is at least plausible that the 
wage-employed in towns will tend to be disproportionately drawn from the better graduates in each 
education category, in that wage employment and urban residence are both normally preferred over the 
alternatives by most young people in Indonesia. Again, this will tend to bias upward the rate of return 
estimates. 
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With respect to occupational trends, a useful exercise has been carried out by Jones (1989), from
which most of Table VII.1 1 is taken. Jones points out that the three occupational classifications,
Professional, Managerial, and Clerical, accounted in 1985 in Indonesia for over 46% of all employed
SMA general graduates, 53% of all SMA Kejuruan graduates, over 84% of all Akademi graduates, and 
90% of all university graduates. At the same time, over 90% of all professional, over 80% of all 
managerial, and almost 70% of all clerical employees had at least an SMA education. Table VII.1 I 
shows how the proportion of workers classified in these three occupational categories varied across 
industries in three countries with different levels of GNP per capita and development, namely
Indonesia, Malaysia, and Australia. In general, consistent with findings by Obcrai and others, the 
proportion of all workers classified in these categories tends to rise with GNP per capita or level of 
development, both because of an increase in their share within each industry and because of a shift in 
economic structure toward larger proportions of total employment being in industries that have higher
fractions of tfi.ir labor force in these categories. 

Table VII. 11
 
Percent of Total Employment in Professional, Managerial, and Clerical Occupations by Sector,
 

Indonesia, Malaysia, and Australia
 

Indonesia Malaysia, Australia Indonesia 
1985 1984 1986 1990


1984 GNP/Capita, U.S.$ $540 $1,980 $11,740
Agriculture 0.0 0.9 73.0* 0.1
Mining and quarrying 10.7 24.2 31.2 4.5 
Manufacturing 4.0 13.0 28.1 3.7
Electricity, gas, water 30.0 35.0 41.8 21.6 
Construction 3.6 12.2 27.5 3.0
Commerce, trade 0.9 11.2 32.8 1.0 
Trnsport and communications 10.2 28.1 29.7 8.9
Finance and insurance 61.6 77.4 71.6 73.3 
Community services# 49.2 48.4 65.5 51.6
 
All sectors 7.5 19.1 48.7 8.8 

Source: Jones, 1989, table 8, for first three columns; BPS, 1991, table 33.9 for 1990 Indonesia, which may not be strictly

comparable with the 1985 source.
 

Note: All sectors percentage for Indonesia was 6.0 in1971, 6.5 in1980,6.6 in1982 (1971 Population Census, and 
Departemen Tenaga Kerja, Profil Sumber Daya Manusia Indonesia,Jakarta: 1990, table 25) 

1984 GNP/capita in U.S.$ from World Bank, World Development Report 1986. 

*The managerial occupation appears to include all self-employed farmers; in earlier years, the figure was about 2 percent; 
total employment in agriculture is only 6 percent of total employment in Australia. 

# Public and recreational services. 

Jones then performs a projection exercise for Indonesia to the year 2000 on he basis of various 
assumptions about possible changes in the industry/cccupation matrix and overall educational and 
employment expansion. The exercise tends to suggest that there will be a substantial shortfall in 
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employment openings of the kinds that the more educated have been used to. The key point is that 
although it should be expected that the share of the labor force in these professional, managerial, and 
technical categories that are education-intensive should rise, both because of sectoral shifts of 
employment from less-intensive users of these categories of labor to more-intensive users, and because 
of an increase of the share of the labor force in each industry in these categories, in the immediate 
medium term future it is likely that the supply of labor educated at senior secondary level and higher is 
likely to expand in Indonesia much faster than demand for persons with such levels of education for 
employment in these occupational categories, which are the ones traditionally associated (especially in 
status terms) with that level of education. The implication is that increasing proportions of workers at 
these higher educational levuls will have to be absorbed into other occupations, such as sales, actual 
production (e.g. skilied manual workers), and fanning. This provides an opportunity to increase 
average labor productivity in these categories of labor, if education is of a suitable type, but also raises 
the possibility of social difficulties if more educated workers are reluctant or unwilling to accept 
employment in these traditionally lower prestige occupations. 

In many ways this is unsurprising. An inevitable consequence of rapid educatio:ial expansion is 
a change in the average educational attainment of new entrants to particular occupations and jobs, and 
over time the evolution of entirely new kinds of occupation and job, made possible by the availability 
at lower relative cost than before of abundant supplies of labor with educational attainments that were 
previously relatively scarce. This process involves adjustment and, to some extent, disruption, but it is 
entirely to be expected. However, it does also have to be anticipated, and it is desirable to take what 
steps are possible to make the process as smooth and least costly as possible. 

One of the key issues is flexibility. The whole essence of the process of transition from agrarian 
society to developed one is change. Change is disruptive and costly, but is necessary if development is 
to occur. Disruption will be less, and change less costly, if markets are flexible, rather than rigid, so 
that both prices and quantities can adjust smoothly; if education systems are flexible, so that they can 
adjust what they deliver to the changing demands of society and the market place; and if individuals 
are flexible, so that they can adapt their occupation, labor force status, and economic activities to the 
opportunities that are actually available, rather than sticking rigidly to expectations that may have 
become obsolete. 

It has to be recognized that Indonesia on some characteristics resembles more closely the 
populous countries of South Asia than the other ASEAN or East Asian countries. 7 Accordingly, it 
may be appropriate 'or Indonesia to take account of the difficulties experienced with the integration of 
formal education and the world of work in such countries as India (and also the Philippines), as well as 
the successes of such countries as South Korea and Taiwan. In order to avoid possible difficulties 
arising from unwillingness of graduates to enter non-traditional occupations, labor force statuses, or 
industries, it would be desirable to examine the content of education to ensure that it has a productivity 
payoff in these non-traditional contexts; to attempt via the curriculum to discourage prejudice against 
non-traditional roles for educated workers; and to improve the functioning of labor markets and labor 
market information systems so that it is no longer individually privately rational (but socially wasteful) 
for graduates to spend long periods unemployed after graduation before accepting their first 
employment (Pernia and Wilson, 1989; Manning and Pang, 1990). 

V. IMPLICATIONS FOR PLANNING AND POLICY 

As noted, the output of workers with education at SMA level and above is likely to be larger, at 
least for the medium term, than the demand for such workers in traditional occupations as wage or 
salary employees. This is often expressed as a policy problem in terms of absorption of more educated 
entrants to the labor force. Individuals and markets react with some mix of three responses: the more 
educated can accept jobs in the wage and salary sector that they would previously have normally been 
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considered overqualified for, thereby raising the average educational attainment of such jobs and 
simultaneously 'bumping' entrants with lower levels of educational attainment (previously considered 
adequate) further down the ladder; a larger fraction of the more educated can enter self-emnployment
and family work, including small sca!e agriculture; and/or the more educated can spend longer
unemployed after graduation in first job search. 

The last of these is obviously socially unproductive and should be discouraged by improvements
in labor market information and functioning, and attempts to provide graduates before they graduate
with accurate information concerning their job market prospects to discourage unrealistic initial job
demands and long search times while expectations adjust. The nther two are less easy to analyze.
With respect to the first, if raising the average educational attainment of a class of worker will increase 
productivity, sufficiently to make the additional investment in human capital worthwhile, then it makes 
sense to have this happen, even though it raises parallel questions about the appropriateness of the 
education delivered to those lower down the ladder who get 'bumped,' and the impact of rising 
average education on productivity in their new occupations. If the more educated will not have 
sufficiently higher productivity in the nontraditional occupations than the less educated they replace,
then care must be exercised, because employing truly 'overqualified' workers may not only be socially
wasteful of the investment made in their education, but may also actually reduce productivity via 
worker dissatisfaction, alienation, and morale problems. 

With respect to the other possibility, there needs to be recognition that growing absolute 
numbers, and very likely for some time proportions, of secondary graduates, and probably university
graduates as well, will have to cam their livings in the self-employment and family enterprise sector. 
This raises very directly as a public policy issue whether the formal education system is actually
serving persons employed in such environments as well as it could. It is very unlikely that it is. 

This also suggests that there could be a high return to including careful attention in the 
curriculum of the formal school system to such questions as the attitudes implicitly and explicitly
promoted, the extent to which content promotes the capability to continue lifelong learning, and 
whether the curriculum should explicitly include some measure of 'career guidance' or realistic
information on labor market prospects, and entrepreneurial/basic managerial training aimed at the 
microenterprise sector. This is especially important from an economic development point of view 
because in many of the more successful Asian newly industrialized countries (notably Taiwan, Korea,
and earlier in Japan), many of today's industrial giant firms started as family owned micro enterprises;
and even today, much of the growth of employment is in the small and micro-enterprise sectors. 

It is clear that improvements ir female education play a key role hi the speed and progression of 
the demographic transition, as does female labor force participation. Thus there is a case for careful~y
monitoring progress with respect to the education of women, and promoting equality of access 
between men and women at all levels of education. Despite improvement over the pas! twenty-five 
years, Indonesia still lags behind all its fellow ASEAN countries on female participation in education 
and the labor force (UNDP, 1990: 144-145). To the extent that there may still be resistance on cultural 
or social bases to female labor force participation, particularly of young women outside major cities 
(see, e.g., Jones 1986), there may also be a role fol the formal education system in trying to change 
values to break down such resistance. 

In the very long run, there is clearly a very strong association between economic development
and average levels of educational attainment. Causation probably runs in both directions, in that for 
high income individuals there is a strong consumption demand for education beyond the legal
minimum. However, at Indonesia's level of income per head, this is an important influence only for a 
relatively small minority at the very top of the income distribution. For the great bulk of the 
population, education is seen as primarily an investment, something that is necessary, and the more of 
it the better, in order to give children the chance of a reasonably good life that parents wish for them. 
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In other countries, this tends to produce an income elasticity of demand for higher levels of education 
(beyond what the majority achieve) substantially greater than one, and very rapid expznsion of 
secondary and higher levels of education once a certain threshold has been passed, especially in a 
context of rapidly declining fertility (because with smaller family sizes, parents can afford to educate 
each child more).

One key conclusion is that at all levels, education has a triple preparatory role: it must prepare the 
graduates at each level for (1)progression to the next level of education; (2) direct entry into the wage
labor market; and (3) entry into self-employment and family work. In Indonesia, within the education 
system most emphasis has been on (1); (2), and, especially (3), have been relatively neglected. Of 
course, the three may not be fully compatible, and the public may not want equal emphasis on each. In 
particular, except perhaps in some rural areas, the consequence of status perceptions and aspiration
tendencies almost certainly is to downgrade the importance of (3). Policy should explicitly consider 
the possibility of reversing this, otherwise the education system will be neglecting the actual career 
path of a very large number of its customers. 

There are also financing issues for levels of education ixyond those intended to be universal. In 
a predominantly market economy, levels of education above that achieved by all (or almost all) are 
likely to be tewarded in the market. Accordingly, except for anty excess of social return over private,
and ignoring income distribution concerns, it is not clear why education beyond the level intended to 
be universal should be subsidized by the state. This suggr.sts shifting the burden of financing
education at SMA level and above to students and their families, to the extent that they will capture the 
private returns, so long as there are adequately funded and accessible scholarship or loan opportunities 
for those with insufficient income or wealth to be able to finance such levels of education without the 
assistance or guarantee of the state. 
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Notes 

1. For discussions of alternative overall views of the relationship between population and 
development, see Hodgson 1988 and Blanchet 1991. 

2. In Indonesia, often taken as 10 to 64 years, although the labor force participation rate (LFPR)
is now below 12% for 10 to 14 year olds, and over 40% for those 65 and older. 

3. Anecdotal evidence suggests growing numbers of more educated Japanese young women may 
never marry. 

4. The 1990 data are from the census sub-sample and are clearly not fully comparable to the
earlier data, so for change over time 1987 and 1989 should be compared. The 1990 census data are
included because they confirm the relationship between educational attainment and the probability of 
employee status. 

5. The 1990 census data. suggest that larger proportions of those with lower educational
attainments were wage employees that the Sakemas data do, but this probably arises from
misclassification of unpaid family workers by census enumerators, who are less well trained and less 
experienced compared to Sakernas enumerators. 

6. According to the Indonesian Central Bureau of Statistics (BPS) Indikator Tingkat Hidup
Pekerja 1987, although in 1978 the average wage or salary of employees with Akademi or University
education was nine times, and of those with academic high school education (SMA Umum) five times,
that of those with less than full primary education, by 1987 these multiples had declined to less than 
four and a half times, and just over two and a half times, respectively. 

7. Hill i990a:100 notes that Indonesian labor productivity remains well below that of
neighboring East Asian countries in virtually all industries, and only when compared to India are the
Indonesian figures higher. Currently, low labor . oductivity is offset by wages that are low in both
foreign exchange and real terms: The Economist [319(7711):38, 15 June 1991] reports that
Indonesian manpower minister "proudly notes that the country's average minimum wage, when it 

the
is

honoured, is now nearly two-thirds of what a single man needs to stay alive." 

8. This possibility is of considerable concern to Keyfitz (1989). 
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Indonesian - ASEAN - Pacific Rim Comparisons 

Ninasapti Triaswati, Walter W.McMahon, and Reta Hendrati Dewi 1 

ABSTRACT
 

This paper provides an overview of the data on educational development in Indonesia for 
1960-1989 compared to data for ASEAN and Pacific Rim countries. The comparisons are for 
Indonesia to India, Japan, Malaysia, Pakistan, the Philippines, Singapore, South Korea, Thailand,
Taiwan, and the United States. The data on which they are based is given in Chapter IX (the 
Appendix). 

The discussion contains four comparisons of Indonesian development. These are,first,For capita
income growth for each nation shown with major sources of economic growth, namely investment in 
education, investment in physical capital, and investment in R&D or technology transfer, all as a 
percent of GDP; second, population growth rates related to the educational attainment of women;
third, labor productivity and labor absorption rates by industrial sectors; andfourth, the export growth 
rate and education of the labor force. 

Underlying these comparisons is the basic proposition developed in Chapters II and III that 
education plays an important role in raising labor productivity within each industry, and also in 
facilitating the structural adjustment from agriculture to manufacturing and to more human-capital
intensive services. For this reason it is important to improve the internal and the external efficiency of 
the education system in Indonesia to improve the quality of the labor force needed for growth and to 
improve the quality of the Indonesian people. 

Nina Triaswati, MS, is Lecturer, Faculty of Economics, University of Indonesia and Ph.D. 
Candidate, University of Illinois; Walter McMahon is Professor of Economics, University of 
Illinois and IPP/USAID, Jakarta; Reta Hendrati Dewi is Director of the National Education Data 
Bank, Pusat Informatika, Ministry of Education and Culture, Jakarta 
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VIII 

Indonesian - ASEAN - Pacific Rim Comparisons 

Ninasapti Triaswati, Walter W.McMahon, and Reta Hendrati Dewi 

This paper compares trends in Indonesian educational development, industrial structure, and
economic growth with comparable data for Pacific Rim and ASEAN nations, and the United States for
1960-89. It presents these comparisons on graphs and describes changes in the relative position among
nations within each five-year Repelita period within the First 25 Year Development using data in the 
Appendix (Chapter IX).

Specifically, comparisons are made of investment as a percent of GNP in education, in physical
capital, and in R&D and growth rates; of the education of women with population growth; of labor
productivity trends and labor absorption rates by industry; and of the export growth rate with the 
enrollment ratios in education. 'he countries covered are Indonesia, Japan, Malaysia, the Philippines,
Singapore, Korea, Thailand, Taiwan, and the United States, and in a more limited way Hong Kong,
Pakistan, and India, all for 1960-1989. It is hoped that .nsights can be gained from these comparisons
useful to decisions about potential 25 Year Education goals discussed in the other chapters. 

The Sources of Economic Growth 
This section considers the sources of economic growth in Indonesia. These are primarily

investment in human capital, physical capital, and the application of technology to production between 
1969-1987. 

Many economists since the 1950s have measured the sources of economic growth--most notably,
Solow (1957) and Denison (1962). In 1961, T. W. Schultz produced his pioneering study on the role
of human capital in economic growth. Drawing inspiration from Schultz, researchers have examined 
the relative importance to economic growth of investment in education, increases in raw unimproved
labor, investment in physical capital, and investment i.adaptation of western technology through
R&D, trade, and through investment in human and physical capital.

Empirical work on the relationship between human capital and economic growth includes work 
by Denison (1967, 1979, 1984), Hicks (1980), Wheeler (1980), McMahon (1984, 1987), and Knight
and Sabot (1991). Denison finds that education alone accounts for about 14 percent of GNP growth in
the U.S. in 1929-73. Hicks (1980) examined cross-country evidence for 83 countries using multiple
regression techniques. He tested the hypotheses and found evidence that per capita GDP growth is
influenced by the physical capital investment rate, import growth rate, and the level of human resource 
development. Wheeler (1980) in a simultaneous equation model shows that human capital contributes 
directly and indirectly to output growth. The indirect contributions of human capital to output growth 
are through its effect on increasing manufacturing exports, improving health, and decreasing the birth 
rate. McMahon (1984, 1987) finds that labor productivity growth in both the OECD nations and in 44
African nations is determined primarily by the raze of investment in physical capital investment in
primary and secondary education, and by technology development or transfer, after controlling for 
other things. Knight and Sabot (1991) reach similar conclusions for East Africa.

Indonesia's real income grew more than 4 percent annually over the entire period 1969-1987. 
However, the annual growth rate declined during that period (see Figure VIII.l). In Repelita I 
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(1969-74) the average annual growth rate of real income per capita of Indonesia was 5.88 percent. It 
decreased to 5.23 percent in Repelita 11 (1974-79), 3.69 percent in Repelita III (1979-1984) and 
2.53 percent in the first four years (1986-88) of Repelita IV. 

The growth rate of real GDP per capita during the 1980s is shown in Figure VIII.l. It is based 
(for the 1980s) on recent data in Indonesia: Foundationsfor Sustained Growth by the World Bank
(1990, p. 131). Growth fell sharply during 1982 during the worldwide recession, and again in 1985. 
This was affected by oil prices which fell from 1982 through 1986, reducing export earnings and 
budget revenues. But since that time, there has been a successful effort to reduce the dependence on
oil revenues and broaden the export base. With the economic recovery worldwide, growth of real 
GDP per capita rose to 3.7 percent in 1986, 2.5 percent in 1987, and 3.6 percent in 1988 (see
Figure VIII.1, and the World Bank (1990, pp. 131 and 127). Oil prices then rose again during the 
trouble in the Middle East, but economic growth has slowed in 1991 in the U.S. and some other places.

These real growth rates of per capita GDP expressed in local currencies of 3.69% during
Repelita III may be compared to the pattern in South Korea of 7.29% during the same period. During
Repelita IV, Indonesia's was 2.53% and Korea's was 8.23%. (See Figure VIII.2 and Table VIII.1.)
Most Pacific Rim countries experienced a dip in 1984 or 1985, and recovery in the 1986-89 period.
However the relative position of Indonesia has declined from the third or fourth in real per capita
growth rates among the countries compared during Repelita Iand II, to fifth or sixth during Repelita III 
and IV (see Table VIII.l). If the recent World Bank data is used for the 1985-88 period (Repelita V)
and if 1988 is included, the per capita growth rate is a somewhai iighet 2.53 percent during
Repelita IV,but still well below South Korea's (8.23%) or even below Pakistan's which was affected 
by the Afghan war (4.94%), or India's (3.47%), or Japan's (3.35%), or Thailand's (3.17%).

Prior to Repelita IV, Indonesia ranked in the middle-income countries. However, its sluggish 
economic performance for 1985-87 as oil prices declined dropped Indonesia's per capita growth rate to 
the Slow Growth group (see Table VIII.1). Indonesia's great dependence on oil exports contributed 
both to declines in the country's growth rate and in absolute per capita real income. In 1973, the first 
oil shock, during which the average oil price increased from U.S. $4 per barrel to U.S. $11.9 per barrel,
caused Indonesia's income growth rate to rise to 8.6 percent in that year. In 1979, the second oil 
shock, which boosted the average oil price from U.S. $18.7 per barrel to U.S. $31.6 per barrel, pushed
Indonesia's income growth rate to 7.4 percent in that year. 

When oil prices decreased in 1982, Indonesia's income growth dropped very sharply, to 
.01 percent. In 1986, oil prices dropped again--from U.S. $27.9 per barrel to U.S. $13.7 per
barrel--which contributed to the decline in Indonesia's income growth rate to .33 percent in that year.

Indonesia's economic problems have worsened its relative position in the ASEAN community.
During Repelita I, Indonesia had the third fastest growth in real income per capita (after Singapore and 
Korea). Indonesia dropped to third place (surpassed by Thailand) during Repelita II. It dropped to 
fourth (surpassed temporarily by Malaysia) during Repelita III, and to eighth (surpassed also by
Pakistan, India, Japan, and the U.S.) during Repelita IV. However, on the average over the period
1969-1987, Indonesia ranks second (after Singapore) in real income per capita growth among ASEAN 
countries or ranks third (after South Korea and Singapore) among all the countries in this study. Its 
average annual per capita growth rate has been 4.31 percent (see Table VIII. 1).

By comparison, Japan and the United States have very high per capita income (above U.S. 
$5000) and have had more stable growth in real per capita income. Japan is classified as a medium 
income growth country (between 2 and 4 percent) and U.S. as a slow income growth country (less than 
2 percent). 

Comparisons between economic growth and investment in physical capital, education, and R&D 
in each country can be seen in Tables VIII.2, VIII.3, and VIII.4. 
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Figure VIII.1 
Indonesia: Ex. on Educ., R&D & Phy. Cap. as a %of GNP 
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Figure VIII.2 
Japan: Ex. on Educ., R&D & Phy. Cap. as a % of GNP 
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Figure VII.3 
Malaysia: Ex. on Educ., R&D & Phy. Cap. as a %of GNP 
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Figure VIII.4 
Philippines: Ex. on Educ., R&D & Phy. Cap. as a % of GNP 
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Figure VIII.5 
Singapore: Ex. on Educ., R&D & Phy. Cap. as a %of GNP 

40 

30 

20 

10 

o 

-10 

69 70 

EDUC(CEE) 

71 72 73 74 

+ 

75 76 

R&D 

77 78 79 

YEAR 
o 

80 81 82 

PHY.CAP. 

83 84 85 86 

& 

87 88 

GDP GR. 

89 

40 -

35 

30 

25 

20 

15 

10 

5 

Figure VIII.6 
South Korea: Ex. on Educ., R&D & Phy. Cap. as a %of'GNP 
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Figure VIII.7 
Thailand: Ex. on Educ., R&D & Phy. Cap. as a % of GNP 
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Figure VIII.8 
United States: Ex. on Educ., R&D & Phy. Cap. as a %of GNP 
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At the beginning of Repelita I, Indonesia had the lowest proportion of total investment in 
physical capital relative to its income, or 11.66 percent (see Table VIII.2). This proportion increased 
steadily to 26.33 percent in 1987 (mid-Repelita IV), but accompanied by a decreasing growth rate in 
real income per capita! 

However, Indonesia is at the very lowest end in financing education. Total education 
expenditure as a percent of GNP increased from 2.2 percent in 1974 to 3.3 percent in 1987 (see
Table VIII.3). But other countries increased their education effort even further, and Indonesia remains 
at the low end of the group, above only the Philippines and Pakistan. 

Compared to other ASEAN countries, Indonesia is very aggressive in increasing investment in 
physical capital therefore, but very moderate in increasing investment in human capital as discussed in 
Chapter II. Based on the share of total education expenditure relative to income, Malaysia, Singapore, 
and Thailand all support their human capital development much more than Indonesia, and are all 
growing faster than Indonesia in all years. In 1987, Singapore is the only country in ASEAN however 
where the proportion of total investment in physical capital to income is greater than Indonesia. 
Singapore's average growth rate of real income per capita from 1969 to 1987 also was high: 6.6 
percent. 

Another fast growing country in Asia, South Korea, also has very high rates of investment in 
both physical and human capital. The ratio of total physical capital investment to income in South 
Korea was approximately 30 percent from 1969 to 1987, whereas the ratio of total education 
expenditure to income was rising from 3.60 percent in 1969 to 4.2 percent in 1987. 

Investment in R&D and technology transfer is also a source of economic growth. Indonesia 
increased its expenditure as a percent of income from .1 percent in 1974 to .3 percent in 1984 (see 
Table VIII.4). In the same year, the share of investment in R&D to income in other ASEAN countries 
was for Singapore, Thailand, and the Philippines .5 percent, .3percent and. 1 percent respectively. 

Among Pacific Rim countries in this study, Japan has had the highest proportion of total R&D as 
a percent of income since 1974. It increased its R&D to income ratio from 2.0 percent in 1974 to 
2.6 percent in 1987. Another country which has an equally high proportion of total R&D to income is 
the United States but it invests a much larger fraction of this in defense R&D than does Japan. The 
share -_f al"- R&D investment to income in India was .8 percent in 1984 and in South Korea it was 
.6 percent in 1979. 

The Impact of Education for Women 

Another strategy to maintain a high real income per capita is to maintain a low growth rate of 
population (see Figure VIII.9 to Figure VIII.16). 

The population growth rate in Indonesia has been decreasing moderately: from 2.5 percent in 
1970-74 to 2.1 percent in 1984-87 (see Table VIII.5). The absolute population in Indonesia increased 
from 119 million in 1970 to 170 million in 1987 (see Table VIII.6). 

One strategy to decrease the population growth rate is by increasing the education of women, 
since more years of school delays marriage and also opens up non-farm employment opportunities. In 
Indonesia, there is an inverse relationship between the female school enrollment ratio (SER) for basic 
education and the population growth rate. The female gross enrollment ratio for the first and second 
level in Indonesia increased from 43 in 1970 to 77 in 1984 (see Table VIII.7 and Figure VIII.9). 

In 1984-87, Japan and the U.S. had an average annual population growth of less than I percent 
and gross school enrollment ratios in basic education among females close to 99%. In the same period, 
other Asian countries such as South Korea, Singapore and Hong Kong also had high school enrollment 
ratios of around 90%, and low population growth rates of less than 1.5 percent. For the trends of 
female school enrollment ratios in Pacific Rim, ASEAN, and South Asian countries and the U.S., see 
Figures VIII.9-16 and Table VIII.7. 
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Figure VIII.9
 
Enrollment Ratio (F) & Population Growth
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Figure VIII.10
 
Enrollment Ratio (F) & Population Growth
 

Japan, 1960-89, in Percent
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Figure VIII.11
 
Enrollment Ratio (F) & Population Growth
 

Malaysia, 1960-89, in Percent
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Figure VIII.12 
Enrollment Ratio (F) & Population Growth 

Philippines, 1960-89, in Percent 
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Figure VIH.13
 
Enrollment Ratio (F) & Population Growth
 

Singapore, 1960-89, in Percent
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Figure VIII.14
 
Enrollment Ratio (F) & Population Growth
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Figure VIII.15
 
Enrollment Ratio (F) & Population Growth
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Figure VIII.16
 
Enrollment Ratio (F) & Population Growth
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Indonesia has the best performance in achieving high participation of women in education among
all developing countries with a population greater than 100 million. The female school enrollment 
ratio for Indonesia in 1984 was 77, compared to India's 48 and Pakistan's 20. 

Employment 

Indonesia, like other developing countries, depends heavily on agriculture. In 1970, at the 
begirning of Repelita I, 64 percent of all employed Indonesians worked in the agricultural sector. This 
number dropped to 54 percent in mid Repelita IV (1987). However, agriculture contributed only
32 percent to Indonesian GDP in 1970 and it fell to 23 percent of GNP in 1987. From these numbers 
we can calculate the relative labor productivity ratio of Indonesian agriculture. This ratio, which is 
percentage share of GDP in each industry divided by its percentage share of employment is merely a 
measure of labor productivity, but it has the advantage of being expressed in a form that makes 
comparisons among countries possible 2. 

Indonesia's relative productivity ratio of agriculture declined from .51 in 1970 to .42 in 1987 (see
Table VIII.8). Indonesian agriculture's share of GDP decreased faster than the agriculture's share of 
total employment.

As shown by Table VIII.93 , Indonesian agricultural sector was more labor intensive in the first 
half of Repelita IV. Therefore the labor absorption ratio in that period was greater than 1,because the 
growth rate of employment in the agricultural sector was greater than the growth rate of agriculture in 
GDP. 

Among ASEAN countries, Thailand has trends similar to Indonesia. The United States, on the 
other hand, had a steadily increasing trend in its relative productivity ratio of agriculture, from .70 in 
1970 to .78 in 1984. Agriculture in the U.S. also has had a negative labor absorption ratio since 
1974-79, due to mechanization and the continuing decrease in the number of people working in 
agriculture. 

One country in Asia that has had a negative labor absorption ratio of agriculture since Repelita II 
is South Korea. As the South Korean economy has grown, agricultural employment has shifted to the 
industrial and service sectors. 

During the two decades of Repelita, employment productivit' in industry in Indonesia has been 
very high compared to other Asian countries and the United States. The relative productivity ratio of
industry has been highest since the beginning of Repelita III, although the ratio decreased continuously
from 4.19 in Repelita I to 3.05 in Repelita III and 2.79 in the first-half period Repelita IV (see
Table VIII. 10). Industry's labor absorption ratio was greater than 1.0 in Repelita II and Repelita III 
(see Table VIII. 11), even though production has a tendency to be less labor intensive. The labor 
absorption ratio declined from 2.05 in 1974-79 to 1.21 in 1979-84. 

2 	 Relative productivity ratio of sector i =percentage share of sector i in Gross Domestic Product 
percentage share of sector i in employment 

3 	 Labor Absorption Ratio of sector i = percentage average annual growth rate of sector i in 
employment structure - percentage average annual growth rate of sector i in Gross Domestic 
Product 

4 	 The term "industry" here consists of mining (extraction manufacturing, construction and public
utilities [water, gas and electricity]). 
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Thailand and the Philippines are two Asian countries that have had high relative productivity 
ratios in industry since 1970. Thailand also has had a declining relative productivity ratio of industry, 
but it has a tendency to be more labor intensive. The labor absorption in Thailand increased from .39 
in 1974-79 to .69 in 1979-84. The Philippines had an increasing trend in its relative productivity ratio 
of industry from 1.81 in 1970 to 2.45 in 1984. Unlike Indonesia and Thailand, the Philippines had a 
tendency to be more capital intensive in 1984-87. Singapore had a relatively moderate trend in its 
productivity ratio from 1984 to 1987, and it had a tendency to be more capital intensive. 

South Korea in 1984-87 had a relatively moderate trend in its productivity ratio (between I and 
1.5) and production was more labor intensive. Two industrialized countries in this analysis, Japan and 
United States, had a little trend in their productivity ratios. Japanese industry had a relatively low labor 
absorption ratio of 19% in 1979-84. U.S. industry had an extremely low labor absorption ratio of 
negative .58 in 1979-84. 

Generally, the average annual growth rate of industry depends on the manufacturing sector. 
Almost all of the countries studied (except Indonesia) had a ratio of manufacturing to industry in 1987 
greater than 50 percent. Therefore, it is important to discuss the manufacturing sector here. 

Indonesia's manufacturing sector had an increasing trend in its relative productivity ratio. In the 
beginning of Repelita I the ratio was only 1.11. The ratio increased to 1.60 in the beginning of 
Repelita IV and 1.7/ in the middle of Repelita IV (see Table 12). The labor absorption ratio in 
Indonesian manufacturing increased from .98 in 1974-79 to 1.79 in the first half of Repelita IV (see 
Table VIII.13). 

Among other countries, Thailand had the highest ratio of relative productivity in manufacturing 
in 1970-1984. Thailand's fast-growing manufacturing sector also had a tendency to be more labor 
intensive, since its labor absorption rate increased from .28 in 1974-79 to .43 in 1979-84. 

Singapore had a very moderate productivity ratio in manufacturing since 1970 (around 1.00). It 
also became more capital intensive, as evidenced by a labor absorption ratio that has decreased during 
the period 1974-87. South Korea, which also had a very moderate relative productivity ratio since 
1970 (around 1.25), had a tendency to be more labor intensive. Its labor absorption ratio increased 
from .56 in 1974-79 to .78 in 1984-87. 

The United States had an increasing relative productivity in manufacturing and a decreasing 
labor absorption rate during 1970-84. Increasing productivity in the U.S. manufacturing sector may be 
attributed to mechanization, increased human capital intensity, and technical progress. Japan, which 
also had an increasing relative productivity rate in manufacturing since 1970, had a relatively lower 
labor absorption rate. Overall, Japan is similar to the United States. 

In the services sector, Indonesia had a relatively moderate increase in relative productivity from 
1.16 in 1970 to 1.23 in 1984 (see Table VIII.14). It also had a tendency to be more labor intensive. 
The trend in the iabor absorption rate in the services sector cannot be determined due to lack of data in 
the 1964-74 and 1984-87 periods (see Table VIII.15). 

Among other countries in this study, Thailand has had the highest productivity in the services 
sector since 1970. It had a tendency to a more capital intensive. The labor absorption rate in the 
services sector increased from .17 in 1974-79 to .81 in 1979-84. The Philippines had the highest labor 
absorption rate in the services sector during 1979-87, reaching 2.5 to 3.2. 

Education and Export Growth 

Education contributes indirectly to output growth by stimulating export growth. We will 
consider the trends and compare them between countries. 

Indonesia's average annual real export growth rate has been declining since 1969-74. It stood at 
37.1 percent in Repelita I, dropped to 7.7 percent in Repelita II, 3.3 percent in Repelita III, and 
2.8 percent in 1984-87, the first half period of Repelita IV (see Table VIII. 16). 
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This decreasing Indonesian export growth rate can be explained through the structure of exports.
As discussed above, oil plays a very important role in Indonesian economy, including exports. The
share of oil exports to total Indonesian exports at the beginning of Repelita IV was still very high,
almost 72 percent. Even though this number had decreased to 53 percent in 1986, it still significantly
influences the Indonesian economy. Therefore, we must delete oil exports before trying to explain the 
direct contribution of education to Indonesian export growth.

Indonesia's education level has also increased sharply from 1969 to the present. The gross SER
for the first level of education increased from 77 in 1970 to 120 in 1984 (see Table VIII.10 and 
Figure VIII.17). The Gross School Enrollment Ratio (SER) for the secondary level increased from 15
in 1970 to 46 in 1989 (see Table VIII.17) and the Gross SER for the third level increased from 2.8 in
1970 to 6.5 in 1984 (see Table VIII.17). Indonesia's relative position improved in relation to other
ASEAN and Pacific Rim countries at the primary and secondary levels (Table VIII.17), but especially 
at the primary level (see Tables VIII.18, VIII.19, and VI1.20). Although there is a delay before the
education level of the labor force is affected, as this occurs it has an indirect effect on export growth in
Indonesia, by increasing the productivity of labor and hence the competitiveness of exports in all 
sectors, including agriculture, industry, and services. 

An ASEAN country that maintained its export growth rate successfully was Thailand. The 
average annual export growth rate increased from 11.4 percent in 1969-74 to 14.9 percent in 1984-87.
The education level of Thailand in 1984 was relatively high. The total gross school enrollment rate 
(SER) for the first level increased from 83 in 1970 to 95 in 1987; the SER for the secondary level
increased from 17 in 1970 to 28 in 1987; and the SER for the third level was increasing sharply from
1.7 in 1970 to 19.5 in 1987 (see Figures VIII.19, VIII.20, VIII.21, VIII.22, and VIII.24 for the other
countries, and Figure VIII.23 for Thailand). The impact of relatively high education levels can be seen
in the productivity of labor in this country. Compared to other Asian countries and the U.S., Thailand
had the highest relative productivity ratio (which is labor productivity times labor's share in GNP) in 
industry, manufacturing,and services sectors, despite having an agriculturalsector in which relative 
labor productivity was low and decreasing slightly. 

South Korea had the highest real export growth rate. South Korea's real export growth rate has
been increasing since 1974-79, from 9.8 percent in that period to 12.65 percent in 1979-84 and
16.13 percent in 1984-87. The education level of South Korea is also one of the highest among Asian 
countries. The total gross SER in 1989 for the first level was 109, for the second level it was 80, and 
for the third level it was 36 (see Figure VIII.22). The high education level in South Korea were veryhelpful to the industrialization process, and the job markets there are tight now. This can be seen 
through a relatively high relative productivity of industry and manufacturing. Since 1970 South Korea
has maintained a relative productivity of industry at around 1.4 and of manufacturing around 1.25. 

In 1989, industrialized countries like Japan and United States have reached gross SERs of more
than 98 percent for first and second education levels (see Table VIII.17, Figure VIII.20 and
Figure VIII.24). They maintained export growth rates of around 5 percent in 1969-87. 
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Figure VIH.17
 
Gross Enrollment Ratio (Total)
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Figure VIII.18
 
Gross Enrollment Ratio (Total)
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Figure VIHI.19
 
Gross Enrollment Ratio (Total)
 
Malaysia, 1960-89, In Percent
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Figure VIH.20
 
Gross Enrollment Ratio (Total)
 
Philippines, 1960-89, In Percent
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Figure VIII.21
 
Gross Enrollment Ratio (Total)
 
Singapore, 1960-89, In Percent
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Figure VIII.22
 
Gross Enrollment Ratio (Total)
 

South Korea, 1960-89, In Percent
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Figure VIII.23 
Gross Enrollment Ratio (Total) 
Thailand, 1960-89, In Percent 
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Figure VIH.24
 
Gross Enrollment Ratio (Total)
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Conclusions and Recommendations 

Indonesia's average annual economic growth between 1969 and 1989 was 4.3 percent and 
among the highest of the countries in this study. Unfortunately, the high growth was mostly during the 
early part of this period, and the growth rate of real per capita income fell sharply in 1982 and again in 
1985 in ways that reflected the worldwide recession. The impact of the recession on Indonesia was 
delayed by the oi- price rise, and then the impact of the recovery was delayed by the fall in oil prices.

But the population growth rates have continued to decline from the earlier 2.29 percent 
1950- .970 average to 2.1 percent currently, so per capitaincome has risen somewhat more rapidly as 
a result of that. As worldwide economic recovery t.curred, Indonesia's real per capita income growth 
rose 2.5 percent in 1987 and 3.6 percent in 1988. In 1990 oil prices rose again, but now with the 1991 
U.S. slowdown, there is the possibility that the whole earlier pattern of a delayed recession will be 
repeated. This could mean somewhat higher per capita growth for 1990 and 1991 followed by a 
slowdown as the effect of very high interest rates in Indonesia during 1991 on domestic investment 
takes effect. 

Over the medium term (5-10 years), education plays an important role in raising labor 
productivity within each industry, and in facilitating the structural adjustment that occurs as each new 
generation of labor force entrants moves from lower productivity activities (e.g., out of agriculture, and 
away from underemployment in the rural villages) to higher productivity activities (e.g.,
manufacturing, and export-oriented industries). The education of this group is an essential element to 
making them employable in small and medium enterprises in the provincial cities. 

Combined with high rates of investment in physical capital, and in the types of R&D that 
facilitate technology transfer, higher rates of investment in junior and senior secondary education 
where Indonesia has been losing its competitive edge offers real promise that Indonesia will be 
achieving a take off into faster sustained real per capita economic growth, accompanied by declining
inequality in the income distribution as has been the pattern in the Pacific Rim countries. The relative 
productivity of employed labor in all sectors has already improved in Indonesia. 

The data show that the education of workers at the junior secondary and senior secondary levels 
is still quite low and has been falling relative to the achievements in other countries. This could prove 
to be a severe limitation in assimilating the high rates of investment in physical capital. If continued it 
could potentially lead to diminishing returns to investment in physical capital (per Rupiah invested) 
and to increasing inequality in the income distribution. The ratio of Indonesia's education total Central 
and Provincial government expenditure to income is still low among ASEAN and Pacific Rim 
countries (3.3% in 1989). Industrialized countries like Japan and the United States have maintained a 
ratio of education expenditure to income of around 5 percent since 1974. In 1987, South Korea and 
Singapore spent over 4 percent of their GDP on education, and more than this if local su port of the 
schools is considered. Efforts to improve the internal and external efficiency of the Indonesian 
education system are also highly relevant. The impact of all investments in education can be increased 
further if both public and private investment in education is used efficiently and effectively. But even 
at 	"he current level of efficiency, the larger the ratio of total education investment to income, the 
r,:-. :',- effect of human capital formation on economic growth in Indonesia. 
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TABLE VIII.1 

COMPARISONS OF REAL INCOME PERCAPITA GROWTH RATE: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

(IN PERCENT) 

REPELTA I REPELITA U REPELUTA II REPELrTA IV AVERAGE1969-74 1974-79 	 1979-84 1984-87 1969-87 

A 	 FIST GROWTH COUNTRIES:

Average Annual Growth 1. Singapore (9.51%) 
 1. South Korea (7.99%) 1. Singapore .7.29%) 1. South KoreaRate of 	 (8.23%) 1. South Korea (6.83%)Income Percapita 2. South Korea (7.52%) 2. Singapore (6.04%) 2. Malaysia (4.30%1 2 eakistan (4.94%) 2. Singapore (4.59%)more than 4 percent 3. Indoensia 15.88%) 3. Thailand (5.31%)

(in local currencies. 4. Malaysia 2) 

3. South Korea (4.20%) 3. Indonesia (4.31%)
(4.80%) 4. Indonesia (5.23%) 4. Thailand 14.08%)constant prices) 5. Japan (4.30%) 5. Malaysia (4.13%) 

B. 	 MEDIUM GROWTH 6. Thailand (3.56%1 6. Philippines (3.70%) 4. Thailand (3.92%) 3. India (3.47%) 5. Japan (3.62%)COUNYRIES:

Average Annual Gr.srth 7. Philppines (3.11%) 
 7. Japan (3.60%) 5. Indonesia 13.69%) 4. Japan 13.35%) 6. Malaysia 3) (3.47%)Rate of Income Ptrrcapita 8. United States (2.13%) 6. Pakistan (3.67%) 5. Thailand (3.17%)between 2 and 4 percent 	 7. Pakistan (2.10%)9. Pakistan (2.02%) 7. India (3.32%) 6. United States (2.24%)(in local currencies 

8. Japan (3.14%)
 
constant prices)
 

C. 	 SLOW GROWTH 8. United States (1.31%) 10. India (1.76%) 9. United States (.79%) 7. Singapore (1.69%) 8. India 11.97%)
COUNTRIES
Average Annual Growth 9. India (-.02%) 10. Philippines (- 1.73%. 8. Indonesia (1.24%) 9. United StatesRate of Income Percapita 10. Pakistan (.99%) 	 (1.55%) 

I 

9. Malaysia (- 1.07%) 10. Philippines 11.17%)
lest than 2 percent 
10. Philippines (-1.27%)(in local currencies) 

_____p _____(-1.27__ 

Source : Intrnational Monetary Fund. International Financial Statistics 1989
 
(data income and population for all countries)
 

Notes: 11 Absolute Income is in 1985 constant prices 
Income = GNP for Japan, Philippines and United States
 
Income = GDP for others
 

2) Data for period 1970-74
 
3) Data for period 1970-87
 



TABLE V11I.2
 

COMPARISONS OF TOTAL INVESTMENT IN PHYSICAL CAPITAL PER INCOME:
 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S.
 

TOTAL INVESTMENT THE BEGINNING OF THE BEGINIG OF 
 THE BEGINNING OF THE BEGINNING OFPHYSICAL CAPITAL REPELIA I MIOREPELTA 9 REPELITA II REPELITA IV REPELITA IVPER INCOME 1969 1974 1979 1984 1987(%}
 

A. -HIGH: 
1. Japan (37.55%) 1. Singapore (44.58%) 1. Singapore (43.37%) 1. Singapore (48.48%) 1. Singapore (39.44%)MORE THAN 2. Japan (37.31%) 2. South Korea (35.47%) 2. Malaysia (33.56%)30 PERCENT 3. South Korea (31.38%) 3. Japan (32.49%) 3. South Korea (30.79%) 

4. Philippines (31.12%) 

E. MEDIUM: 2. South Korea (29.20%) 4. Malaysia (29.63%) 5. Malaysia (28.91%) 4. Japan (28.30%1 2. Japan (29.13%)
3. Singapore (28.65%) 5. Thailand (26.61%) 6. thailand (27.21%) 5. Indonesia (25.47%) 3. South Kc -a (29.08%)BETWEEN 20 AND 4. Thailand (26.36%) 6. Philippines (25.18%) 7. India (24.32%) 6. Thailand (24.91%) 4. Indonesia (26.33%)30 PERCENT 5. Phlipp;nes (20.42%) 7. India (20.35%) 8. Indonesia (20.93%) 7. India (23.66%) 5. Malaysla (24.05%) 

9. United States (20.91%) 6. Thailand (23.84%) 

7. India (21.26%) 

C LOW: 6. United States (19.27%) 8. United States (19.53%) 10. Pakictan 117.89%) 8. United States (19.96%) 8. United States (18.04%)7. India (17.58%) 9. Indonesia (16.78%) 9. Philippines (11.01%) 9. Pakistan (17.00%)LESS THAN 8. Pakistan (15.81%) 10. Pakistan (13.37%) 10. Pakistan (16.84%) 10. Philippines (15.59%)
20 PERCENT 9. Malaysia (14.60%) 

10. Indonesia (11.66%) 

Source : International Monetary Fund.Government Finance Statistics 1989 (date total education expenditure for Indonesia for th3 year 1984 and 1987). 



TABLE VNI.3 

COMPARISONS OF TOTAL EDUCATION EXPENDITURE PER INCOME:
INDONESIA VS. OTHER ASLAN COUNTRIES AND U.S. 

TOTAL EDUCATION 
EXPENDITURE PER INCOME 

1%) 

THE BEGINNING OF 
REPEUTA I 

1968 

THE BEGINNING OF 
REPELITA II 

1874 

THE BEGINNING OF 
REPELITA I 

1974 

THE BEGNNG OF 
REPELITA V 

1984 

MID 
REPELITA IV 

1987 

A. HIGH: 

MORE THAN 4 PERCENT 
1. United States 
2. Malaysia 
3. Singapore 

(5.23%) 
(4.88%) 
(4.26%) 

1. United St'es 
2. Malaysia 
3. Japan 

(5.55%) 
(5.41%) 
(5.23%) 

1. Japan 
2. Malaysia 
3. United States 

(5.76%) 
(5.53%) 
(5.16%) 

1. Malaysia 
2. Japan 
3. United States 

(6.08%1 
(5.25%) 
(5.00%) 

1. Malaysa 
2. United States 
3. South Korea 

(6.83%) 
(5.32%) 
(4.20%) 

4. South Korea (4.80%) 

00 
. MEDIUM: 

BETWEEN 2 AND4 

PERCENT 

4. Japan 
5. South Korea 
6. Thailand 

7. India 

8. Philippines 

(3.84%) 
(3.60%) 
(3.03%) 

(2.76%) 

(2.18%) 

4. Sinapore 
5. Thailand 
6. India 

7. Indonesia 

(2.71%) 
(2.62%) 
(2.61%) 

(2.22%) 

4. India (3.25%) 
5. South Korea (3.20%) 
6. Thsiland (3.13%) 

7. Singapore 12.72%) 

5. India 
6. Indonosia 

(3.44%) 
(3.32%) 

4. Singapore 
S. Thailand 
6. Indonesia 

(3.84%) 
(3.64%) 
(3.33%) 

C. LOW: 

LESS THAN 2 PERCENT 

9. Pakistan (1.92%) 8. Pakistan 

9. Philippines 
(1.99%) 

(1.70%) 

8. Pakistan 

9. Philippines 
10. Indonesia 

(1.98%) 

(1.95%) 
(1.63%) 

7. Pakistan 

8. Phillippines 

(1.99%) 

(1.31 %) 

7. Pthilippines 

8. Pakistan 

(1.98%) 

(1.93%) 

Source: International Monetary Fund. Government Finance Statistics 1982 and 1989(data total education expenditure for Indonesia for the yar 1984 and 1987)UNESCO, Statistical Yearbook. various years (data total education expenditure for others) 



TABLE VUI.4 

COMPARISONS OF TOTAL EXPENDITURE ON RESEARCH AND DEVELOPMENT PER INCOME: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

(IN PERCENT) 

TOAL EXPENDITURE 
ON R & D THE BEGINNING OF THE BEGINNING OF THE BEGINNING OF THE BEGINNING OFPER INCOME REPELITA I REPEUTA U REPELITA III REPEUTA IVIN PERCE]I) 1969 1974 1979 1984 

A. HIGH: 
MORE THAN 1. Japan (2.015) 1. Japan (2.054) 1. Japan (2.63011 PERCENT 2. United States (1.630) 2. United States (1.686) 2. United States (1.8621 

B. MEDIUM: 1. South Korea (.454) 3. India (.421) 3. South Korea (.566) 3. India (.795)BETWEEN 0.4 AND 
4. Sinegpora (.525)

1 PERCENT 

. LOW: 2. in (.319) 4. South Korea (.376) 4. Indonesia (.336) 5. Thailand 1.3431 
3. Pakistan (.218) 5. Phillippines 1.200) 5. Phillippinea (.234) 6. Indonesia (.3371LESS THAN 6. Indonesia (.111) 6. Pakistan (.187) 7. Pakistan (.32910.4 PERCENT 

8. Ph.llippines (.116) 

Source :UNESCO. Staistical Yearbook, Various years
International Monetary Fund. International Financial Statisticc 1989 



TABLE VI.5 

INDONESIA VS. OTHER ASIAN COUNTRzUS AND U.S.
 
IN PERCENT)
 

POPULATION REPEUTA I
GROWTHRATE 	 REPELITA N REPELITA IN1970-74 1974-79 197944 

A. SLOW GROWTH: 
1. United States (1.0I%) 1. JvoanLESS THAN 1.5 2. Japan 	 (1.02%) 1. Japan(1.37%) 	 (.71%)PERCENT 	 2. Urted States (1.03%) 2. United States3. South Korsa 	 (1.04%)(1.41%) 3. Singapore (1.31%1 3. Singapore (1.15%)B. MEDIUM GROWTH: 4. Singapore (1.88%) 4. Indone4a(1-88) 4. ndoneia S.SouthKore(1.62%) 5. SouthKorea (1.1%5. TaiwanBETWEEN 1.5 AND 	 (1.95%) 5. South Korea6. Hong Kong 	 (1.63%) 6. Taiwan(2.17%) 6. Taiwan 	 (1.70%2.5 PERCENT 	 (1.9?%) 7. Thamand7. India (2.21%) 7. India 	 (1.91%)

(2.33%) 9. India (2.20%) 

C. FAST GROWTH: 	 9. Indonema (2.25%)8. Indonesia (2.52%) 8. Th-iAnd (2.50%) 11. Philippinea (2.55%)
9. Philippines (2.89%) 9. PilippinesMORE THAN 2.5 	 (2.64%) 12. Pakistan10. Thaiand 	 (3.08%)(2.90%) 10. Malaysia (2.92%)


PERCENT 
 11. Malaysia (2.90%) 11. Hong Kong (2.99%) 212. 	Pakis an (.18%) 4..Souti Keesf3..4%% 
N 13.0LPOPULATION 	 REPELITA (3.25%) 12. REPELITAGROWTH RATE 1970-74 

RE974-79II 

A. SLOW GROWTH: 6. 	 1979-84 

1 . J ap an 	 (.5 7 % ) 1 . Ja n n ( . 29%) . J a onn ( . 1 % ) 

PERTEN 1.5 A D. 	 I neS (.97%) 2. USted St tes (1.50%) 2. United St2tes 1.03%)
4. Singor o.na 	 4.PERCE.5 NT 4. Sih ( % ) 	 South Korea (1.37%1nore .	 3. Singapore (1.45%) 

C. FAST G W 6. Malad (1.86%) 3. Indisa (2.57%) 5. Hong Kogr7. India 	 (1.96%)(2.01%) 4. IndonesiaME(2.10%) 	 (2.29%) 6. donsmi (2.7%)CFAST GROWTH : 	 . South Koreas2.5 PERCENT 	 10. Malaysia (2.86% 6. Pakistan 
(2.32%) 7. kista (2.21%)(2.45%) .s 	 26 ) 9.lipit#11. Pakistan 	 0. Thailand .6%­(3.20%) 7. Malaysia 	 2.31%)1 7-) 9 hlpiaMORE THAN 2.5 26% 
(270%) 10. mmisysis (2.77%)PERCENT 

8. Philippines 13.03%) 11. Pakistan (3.14%) 
9. Thai"an (3.13%) 

10. Singapore (3.60%) 
HngKong (3.69%)___ 

Republic of ChinaSource : Iternational StatisticaMonetary Fund, International Financial Statistics 1989 (date populatioti for all countrieWNrbook 1987 (date population for Taiwan) except Hong Kong. Pakistan and Taiwan)
The World Bank. World Tablas 1988-89 edition, Washington D.C., 1989 (data population for Hong Kong and Pakistan)
 



TABLE VIal.6
 

COMPARISONS OF TOTAL POPULATION:
 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S.
(IN MIWONS1
 

THE BEGINNING OF THE BEGINNING OF THE BEGINNING OF THE BEGINNING OF MID
REP1EMTA I REPEUTA II REPELITA Ill REPEJJTA IV REPELITA W

1970 1974 1979 1984 1987 

A. HIGHIY POPULATED 1. India (539) 1. India (588) 1. India (660) 1. Inda (736) 1. India (7813
COUNTRIES: 2. United States (205) 2. United States (214) 2. United States (225) 2. United States (237) 2. United States (24413. Indonesia (119 3. Indonesia 1132) 3. Indonesia 1143 3. Indonesia (160) 3. Indonesia 1170)MORE THAN 100 4 Japan (104) 4. Japan (110) 4. Japan (116) 4. Japan (120) 4.Japan (122)MILLIONS 

S. Pakistan (102) 

B. MIDDLE POPULATED 5. Pakistan (61) S.Pakistan (69) 5. Pakistan (830)S.Pakistan (93) 6. Philippines (57)COUNTRIES : 6. Philippines (37) 6. Philippines 141.3) 6. Philippines (47) 6. Philippines (53) 7. Thailand (54)7. Thailand (363 7. Thailand (40.8) 7. Thailand (46) 7. Thailand (51) 8. South Korea (41)BETWEEN 20 AND 8. South Korea (32) B.South Korea (34) 8.South Korea (37 8. South Koea (40)
l',) 100 MILLIONS 

C. LESS POPJLATED 9. Taiwan (14.7) 9 Taiwan (15.91 9. Taiwan (17.5 9. Taiwan (19.0 9. Malayaia (16.5)COUNTRIES: 10. Malaysia (10.4) 10. Malaysia (11.7) 10. Malaysia (13.5) 10. Malaysia (15.21 10 Hong Kong (5.51
11. Hong Kong (3.9) 11. Hong Kong (4.31 11. Hong Kong (5.0) 11. Hong Kong (5.3) 11. Singapore (2.6LESS THAN 20 12. Singapore (2.1) 12. Singapore (2.2) 12. Singapore (2.4) 12. Singapore (2.5)

MILLIONS 

Source : International Monetary Fund. International Financial Statistics 1989 (data for GNP or GDP in 1985 prices, exchange rates and population).

The World Bank. World Tables 1988-1989 (data population for Pakistan).
 



TABLE V11l.7 
COMPARISONS OF FEMALE GROSS SCHOOL ENROLLMENT RATIO FOR FIRST AND SECOND LEVEL:

INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S 
(IN PERCENT) 

A. HIGH: 

MORE THAN 90 

PERCENT 

THE BEGINNING OF 
REPEITA I 

1970 

1. United States Z99) 

2. Japan (92) 
3. Philippines (91) 

THE BEGINNING OF 
REPELITA 11 

1974 

1. United States (98) 
2. Japan (95) 
3. South Korea (90) 

THE BEOINNING OF 
REPELITA I 

1979 

1. United States (98) 
2. Japan (971 
3. South Korea (94) 

THE BEGINNING OF 
REPELITA IV 

1984 

1. Japan (98 
2. United States (97) 
3. Philppines (93) 

4. Philippines (94) 

5. Singapore (921 

1. Japan 

2. United States 

4. South Korea 

(99) 

(99) 

(921 

E. MEDIUM: 

BETWEEN 70 AND 

90 PERCENT 

4. Singapore 

5. Hong Kong 

6. South Korea 

(741 

(73) 

171) 

3. Philippines 

4. Sngapore 

5. Hong Kong 

(88) 

(77 

77 

4. Singapore 

5. Hong Kong 

(81) 

(10) 

6. Hong Kong 

7. lndones;a 

(87) 

(77 

S. Hong Kong (88) 

C. LOW: 

LESS THAN 7L; 

PERCENT 

7. Malaysia 

8. Thailand 

9. Indoneria 

10. India 

11. Pakistan 

(59) 

(55) 

(43) 

(37) 

(18) 

7. Malaysia 

8. Thailand 

9. Indonesia 

10. India 

(64) 

(58) 

(45) 

(38) 

6. Malaysia 

8. Thailand 

9. Indonesia 

10. India 

(69) 

(62) 

(62 

(40 

9. India 

10. Pakistan 

(48) 

(20) 

6. India 

7. Pakistan 

(51) 

(20) 

Source : Republic of China. Statistics Yearbook 1987 (data school enrollnent ratio for Taiwan).UNESCO. Statistical Yearbook. various yeas (data school enrollment ratio for others). 



TABLE VEI.8 

COMPARISONS OF RELATIVE PRODUCTIVITY RATIO OF AGRICULTURE:
 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S
 

THE BEGINNING OF THE REINNNG OF THE BEGINNNG OF THE BEGINNING OF MIDREPELTA I REPEIJTA 0 REPELITA E PEPEUTA IV REPEUTA -IV1970 	 1974 
 1971 	 1984 187
 

A. HIGH: 1. India (6.34) 1. India (8.54) 

MORE THAN 1.5 

B. MEDIUM: 1. United States (.70) 1. United States (.70) 2. Singapore 1.94) 2. Singapore (1.25) 1. Singapore (.71)2. South Korea (.57) 2. Singapore (.65) 3. Urted States .75) 3. United States (.78) 2. Malaysia (66)BETWEEN 1 3. Indonesia (.51)1 3. Pakistan (.60) 4. Pakistan (.54) 4. MalaysiaAND 1.5 	 (.63) 3. Philippines 154)4. South Korea (.52) 5. South Korea (.53) 4. South Korea (.521 

C. LOW: 4. Philippines (.49) 5. Philippines (.45 5. South Korea (.49) 6. Philippines (.49) 5. Indonesia 1.4215. Thailand (.38) 6. Thailand (.43) 6. Indonesia (.38) 7. Pakistan (.46)
LESS THAN 0.5 6. Japan 
 (.34) 7. Japan (.431 7. Thailand (.371 8. Indonesia (.42) 
8. Japar (.371 9. Japan (.38) 

10. Thailand (.34) 

Source : 	 International Labour Office. Yearbook of Labour Statistics 1988. Geneva 1988 (data for employment by structum)
The World Bank, World Tables 1988-1989. Washington D.C., 1989 Idata for GDP in constant 1980 prices by structure) 



TABLE VUI.9 

COMPARISONS OF LABOR ABSORPTION RATE OF AGRICULTURE: 
INDONESIA VS. CITHER ASIAN COUNTRIES AND U.S. 

REPELITA I 
1969-74 

REPELITA II 
1974-79 

REPELITA NI 
1979-84 

REPELITA IV 
1984-87 

A. HIGH: 1. Japan (1.52) 1. Japan (9.311 1. Indonesia (1.05) 

MORE THAN 1 2. Pakistan 
3. Thailand 

(1.15)
(1.09) 

B. MEDIUM: 

BETWEEN 0 AND 1 

1. United States (.50) 2. Pakistan 

3. Thailand 

(.681 

(.42) 

4. Philippines 

5. Indonesia 

(.98) 

(.38) 

2. Malaysia 

3. Philippines 
(.68) 
(.43) 

6. India (.19) 

C. Low: 2. Japan (-2.42) 4. United States 

S. Indonesia6. South Korea 

1-.43) 

(-.58)
(-.97) 

7. United States 

8. South Korea 
S. Singapore 

(-.20) 

(-2.79) 
(-32.76) 

4. Singapore 

5. South Korea 

(-.55) 

(-2.12) 

7. Singapore (-2.37) 

Source : International Labour Office. Yearbook of Labour Statistics 1988, Geneva 1988 (data for employment by structure)The World Ba*. World Tables 1988-1989, Washington D.C., 1989 (data for GDP in constant 1980 prices by structum) 



TABLE VII.1O 

COMPARISONS OF RELATIVE PRODUCTIVITY RATIO OF INDUSTRY:
 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S
 

THE BEGINNING OF 
REPELrTA I 

1970 

THE BEGINNING OF 
REPELITA II 

1974 

THE BEGINNING OF 
REPELITA III 

1979 

A. HIGH; 

MORE THAN 1.5 

1. Theiland 
2. Indonesia 
3. Philippines 

(4.86) 
(4.19) 
(1.81) 

1. Phiippines 
2. Thailand 

(2.44) 
(2.251 

1. Indonesia 
2. Thailand 

(3.05) 
(2.31) 

B. MEDIUM: 4. South Korea (1.461 3. South Kore (1.42) 3. South Korea (1.34)
5. Japan (1.15) 4. Pakistan (1.39) 4. Pakistan (1.31)BETWEEN 1 6. United States (1.09) 5. United States (1.14) 5. Japan (1.19)AND 1.5 6. Japan (1.13) 6. United States (1.10) 

7. Singapore (1.06) 7. Singapore (1.08) 

bi LESQLOW: 
8. India (.70) 

LESS THAN I 

Source : International Labour Office. Yearbook of Labour Statistics 1988, Geneva 1988 (data for employment by tructure)The World Bank. World Tables 1988-1989. Washington D.C. 1989 (data for GDP in constant 1980 prces by structural 

THE BEGINNING OF
 
REPELITA IV
 

1984
 

1. Indonesia (2.79) 
2. Philippines (2.45) 
3. Thailand (2.38) 

4. Malaysia (1.61) 

5. Pakistan (1.46) 
6. South Korea (1.441 
7. Japan (1.26) 
B. United States (1.16) 
9. Singapore (1.06) 

10. India (.73) 



TABLE V1i.11 

COMPARISONS OF LABOR ABSORPTION RATE OF INDUSTRY: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

A. HIGH: 

MORE THAN I 

REPELITA I 
1969-74 

REPETA U 
1974-79 

1. indonesia 

2. United States 
(2.051 

(1.09) 

REPELTA N 
1979-84 

1. Philippines 

2. Indonesia 
(14.88) 

(1.211 

REP]EUTA W 
1984487 

1. Singapore (2.841 

B. MEDIUM: 

BETWEEN 0 AND 1 

C. LOW:(LESS THAN 0 

1. Japan 

2. United States 

(.28) 

(.43) 

3. Pakistan 

4. South Korea 
5. Singapore 

6. Thailaind 

7. Japan 

(.78) 

(.641 
(.56) 
1.39) 

(-.06) 

3. Thailand 

4. Pakistan 
5. Singapore 

6. india 

7. Japan 
8. South Korea 

9. United States 

(.69) 

(.45) 
(.421 

(.26) 

(.19) 
(.191 

(-.58) 

2. South Korea 

3. Malaysia 

4. Philippines 

(.67) 

(-.09) 

(-1.77) 

Source : International Labour Otfic Yearbook of Labour Statistics 1988. Geneva 1988 (data for employment by structure)The World Bank. World Tables 1988-1989. Washington D.C.. 1989 (data for GDP in constant 1990 pries by structure) 



TABLE VlI.12 

COMPARISONS OF RELATIVE PROOUCTIVTY RATIO OF MANUFACTURING: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S 

THE BEGINNING OF THE BEGINNING OF THE BEGINNING OF THE BEGINNING OFREPELITA I MIDREPELITA I REPELTA III REPELITA IV1970 1974 REPEITA IV1979 1984 1987 

A. HIGH: 1.Thailand (4.13) 
1.Thailand (1.951 1. Thailand (2.111 1. Thailand (2.30) 1. Indonesia (1.77) 
2. Indonesia (1.601 2. Miaysla (1.501MORE THAN 

AND EQUAL 1.5 

B. MEDIUM: 2. South Korea (1.26) 2. South Korea (1.2E) 2. South Korea (1.25) 3. Malaysia (1.38) 3. South Korea3. Indonesia (1.25)(1.11) 3. Pakistan (1.21) 3. JapanBETWEEN 1 (1.15) 4.Pakistan (1.37) 4. Singapore 1.00)4.Japan (1.04) 4. Pakistan (1.14)
AND 1.5 South Korea (1.35)
5. Indonesia (1.07) 6. Japan (1.35)

L. 

""1 6.Singapore (1.01) 7.United States 
 (1.121
7.Urited State (1.00)
 

C. LOW: 
 4. Japan (.97) 5.Pakistan (.96) 
8.India 
 (.71) 8.Singapore (.90)
5.United States (.B2) 
6.United States (931 
 9. India (.791LESS THAN 1 

Source : International Labour Office.Yearbook of Statistics 1988 (data foremployment by structure)The World Bank. World Tables 1988-1989.Washington D.C.1 989 (data for GDP in oonstant 1980 prices by structure)
UNESCO,Statistical Yearbook, various years (data total education expenditure for others)
 



TABLE VI. 13 

COMPARISONS OF LABOR ABSORFPTON RATE OF MANUFACTURING-
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

REPELITA I 
1969-74 

REPEI.TA I 
1974-79 

REPELITA M 
1979-84 

REPELITA IV 
1984-87 

A. HIGH: 
MORE THAN I 

1. Philippines (2.581 1. indonesia 1.791 

B MEDIUM: 

BETWEEN 0 AND 1 

C. LOW: 

LESS THAN 0 

1. Japan 
2. United States 

(.13) 
(.09) 

1. Inonesia 
2. Pakistan 
3. South Korea 
4. Singapore 

5. United States 
6. Thailand 

7. Japan 

(.98) 

(.75) 
(.561 
(.531 

(.391 
(.281 

(-.31) 

2. Thailand 

3. Singapore 
4. Pakistan 
5. Japan 

6. South Korea 
7. india 

8. indonesia 

9. United States 

(.43) 

(.37) 
(.301 
(.20) 

(.19) 
(.18) 

(.04) 

1-84) 

2. South Korea 

3. Singapore 

4. Malaysia 
5. Philippines 

(.78) 

(-.06) 

(-C.40)
(-19.37) 

Source : International Labour Office, Yearbook of Labour Statistics 1988, Geneva 1988 (data for employment by structure)The World Bank. World Tables 1988-1989, Waahington D.C., 1989 (data for GOP In constant 1980 pnces by stuture) 



TABLE VI.14
 

COMPARISONS OF RELATIVE PRODUCTIVITY RATIO OF SERVICES:
 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S.
 

THE BEGINNING OF THE BE(GNNING OF THE BEGINNING OF THE BEGINNING OF
REPELTA I RE]PEUTA U REPELITA 

MID 
MU REPEUTA V REPELITA V1970 	 1974 1979 	 1984 1987 

A. HIGH: 1. Thailand 12.85) 1. Thailand 12.00) 1. Thailand (2.08) 1. Thailand (2.081
2. Pakistan (1.641 2. Pakistan (1.73) 2. Pakistan (1.691


MORE THAN 1.5 
 3. Indonesia (1.53) 

B. MEDIUM: 2. South Korea (1.37) 3. South Korea (1.47) 4. South Korea (1.23) 3. Indoneria (1.23) 1. Singapore (1.00)
3. Indonesia (1.16) 4. Japan (1.05) 5. Japan (1.01)

BETWEEN 1 4. Japan (1.11) 
AND 1.5 

C LOW: 5. United States (.97) 5. Singapore (.98) 6. United States (.961 4. South Korea (.98) 2. South Korea (.94)6. Unittd States (.95) 7. Singapore (.96) 5. Singapore (.96) 3. Malaysia (.86)LESS TriAN I 8. India (.66) 6. United States (.94) 

7. Japan (.94) 
8. Malaysia (.92) 
9. India (.651 

Source : 	 International Labour Office. Yearbook of Labour Statistics 1988. Geneva 1988 (data for employment by structure)The World Bank, World Tables 1988-1989, Washington D.C. 1989 (data for GDP in constant 1980 prices by structure) 



TABLE Vm.15 

COMPARISONS OF LABOR ABSORPTION RATIO OF SERVICES: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

A. HIGH: 

MORE ThAN I 

REPELITA I 
1969-74 

1. United States 11.02) 

REVr,' rTA N 
1974-79 

REPELITA MI 
1979-84 

1. Philippines (3.20) 

REPELITA IV 
1984.57 

1. Philippines 

2. Indonesia 

12.541 

(1.431 

B. MEDIUM: 

BETWEEN 0 AND 1 

C. LOW: 

LESS THAN 0 

2. Japan 

3. Singapore 

(.55) 

(.651 

1. United States 

2. South Korea 
5. Thailand 

4. Japan 
5. Pakistan 
6. Thailand 

7. Indonesia 

(.791 

(.69) 
(.81) 

(.45) 
(.44) 
(.17 

(-.48) 

3. South Korea 

4. United States 
4. Singapore 

6. Pakistan 
7. Japan 
8. India 

9. Singapore 

(.98) 

(.89) 
(.28) 

(.62) 
(.60) 
(.45) 

(.31) 

2. South Korea 

3. Malaysia 
(.62) 

(.40) 

Source 

Notes 

: 

: 

International Labour Off'catYearbook of Labour Statistics 1988, Geneva 1988 (date for empioymant by structure)The Wcld Bank, World Tables 1988-1989. Washington D.C.. 1989 (data for GDP in constant 1980 prices by structure) 

1) Data for average 1976-79 
2) Data for average 1979-85 



TA LE VIa. 16 

COMPARISONS OF REAL EXPORT GROWTH RATE: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

(IN PERCENT) 

REPELITA I REPEUTA I REPELITA IU REPELITA IV AVERAGE
1974 1974-79 1979- 1984 19e4-87 1969-87 

A. FAST GROWTH: 1. Indonesia (37.12) 1. India (11.46) 1. South Korea (12.65) 1. South Korea (16.13 1. South Korea (15.94)
2. South Korea 125.88) 2. Japan (10.00) 2. Thailand (14.87) 2. Indonesia 112.98)

Average Annual Growth 3. Philippines (18.04) 3. Pakista (12.08)
 
Rate of Real Export 4. Pakistan (15.041
 
mole than 10 percent 5. United States (13.13)
 

6. Japan 111.75) 
7. Thailand (11.38) 

EL MEDIUM GROWTH: 8. India (6.87) 2. South Korea (9.79) 3. Pakistan (7.45) 4. Malaysia (5.07) 3. Thailand (9.62)
Average Annual Srowth 3. Thailand (8.891 4. Thailand (5.59) 4. Pakistan (8.28)Rate of Real Export 4. Indonesia (7.72) 5. Philippines (7.21)between 5 and 10 6. India ') (7.16)
percent 

7. Japan (5.44) 

C. SLOW GROWTH: 9. Malaysia (.89) 5. United States (4.58) 5. Philippines (4.08) 5. Indonesia (2.84) 8. United States (4.74)
Average Annual Growth 6. Malaysia (6.05) 6. India (3.31) 6. Philippines (2.53) 9. Malaysia (1.76)
Rate of Real Export 7. Philippines (3.03) 7. Indonesia (3.29) 7. United States (2.4 ,i
less than 5 percent 8. Japan (1.701 8. Mr-layaia 1-1.55) 8. Japan 1-5.271 

9. Pakistan (.62) 9. United States (-1.60) 

Source : International Monetary Fund. Intemational Financial Statistics 1989 

Notes : ) Data annual growth rate for 1969-1985 



TABLE VUI.17
 
COMPARISONS OF TOTAL GROSS SCHOOL ENROLLMENT RATIO FOR FIRST AND SECOND LEVEL:


INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 
(IN PERCENT) 

THE BEGINNING 
REPELITA I 

1970 

OF THE BEGINNING OF 
REPEUTA II 

1974 

THE BEGINNING OF 
REPELITA IU 

1979 

THE BEGINNING OF 
REPELITA IV 

1984 

MID 
REPELITA IV 

19874) 
A. HIGH: 

MORE THAN 90 
PERCENT 

1. United States 
2. Japan 
3. Philippines 

(99) 
192) 
(91) 

1. United States 
2. Japan 

(981 
(951 

1. United States 
2. Japan 
3. South Korea 
4. Philippines 

(981 
197) 
(94) 
(91) 

1. United States 
2. Japan 
3. South Korea 
4. Philippines 

(98) 

(98) 
(95! 
(92) 

1. United States 
2. Japan 
3. South Korea 
4. Philippines 

(100) 

199) 
(94) 
(921 

S. Singapore 192) 
B. MEDIUM: 

BETWEEN 70 AND 

90 PERCENT 

4. Singapore 

5. Hong Kong 
6. South Korea 

(77) 

(76) 
(76) 

3. Philippines 

4. South Korea 
5. Hong Kong 

6. Singapore 

(88) 

(81) 
(79) 

(78) 

5. Singapore 

6. Hong Kong 
7. Malaysia 

181) 

(79) 
(70) 

6. Hong Kong 
7. Indonesia 
8. Malaysia 

(86) 

(81) 
174) 

5. Hong Kong 
6. Indonesia 
7. Malaysia 

(88) 

183) 
(79) 

C. LOW: 

LESS THAN 70 

7. Malaysia 

8. Thailand 
9. Indonesia 

(64) 

(58) 
(49) 

7. Malaysia 

8. Thailand 
9. Indonesia 

(67) 

(621 
(52) 

8. Indonesia (681 9. Thailand (64) 8. Thailand (62) 

PERCENT 

Soua : Republic of China. Staticatic Yearbook 1987 (data achhool enrollment ratio for Taiwan).UNESCO. Statistical Toarbeok, veao,m years (data school enrollment ratio for others). 
Note ) United States, Tawan, Indonesia end Philippines: data for the year 1986. 



TABLE VIII.18 

COMPARISONS OF TOTAL GROSS SCHOOL ENROLLMENT RATIO FOR FIRST LEVEL: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

(IN PERCENT) 

THE BEGINNING OF 
REPELITA I 

1970 

THE BEGINNING OF 
REPEUTA II 

1974 

THE BEGNNING OF 
REPELrTA IU 

1972 

THE BEGINNIIG OF 
REPELITA IV 

1984 

MID 
REPELITA IV 

1987,) 

A. HIGH: 

MORE THAN 90 
PERCENT 

1. Hong Kong 
2. Philippines 
3. Singapore 
4. South Korea 
5. United States 
6 Japan 
7. Taiwan 
a. Malaysia 

(117) 
1114) 
(106) 
1103) 
(101) 

(99) 
198) 
191) 

1. Hong Kong 
2. Singapore 
3. South Korea 
4. Philippines 
5. United States 
6. Taiwan 
7. Japan 
8. Malaysia 

(123) 
(109) 
(1081 
(107) 
(101) 

199) 
I:8 
(92 

1. Hong Kong 
2. South Korea 
3. Philippines 
4. Indonesia 
5. Singapore 
6. United States 
7. Japan 
8. Taiwan 

9. Thailand 
10. Malaysia 

(111) 
(1111 
(107) 
(107) 
(106) 
(101) 
(101) 
1100) 

(95) 
(92) 

1. Indonesia 
2. Singapore 
3. Philippines 
4 Hong Kong 
5. Japan 
6. Taiwan 
7. South Korea 
8. United States 

9. Malaysia 
10. Thailand 

(1181 
(115) 
(107) 
(104) 
(101) 
(100) 

(99) 
(991 

1981 
(97) 

1. kdonesia 

2. Philippines 
3. Hong Kong 
4. Japan 
5. Malaysia 
6. South Korea 
7. Taiwan 
8. United states 

9. Thailand 

(118) 
(107) 
(106) 
(102) 
(102) 
(101) 
(100) 
(100 

(95) 

B, MEDIUM: 

BETWEEN 70 AND 

9. Thailand 
10. Indonesia 

(831 
(77) 

9. Thailand 
10. Indonesia 

(85) 
(79) 

90 PERCENT 

C LOW: 
LESS THAN 70 
PERCENT 

Source : Republic of China, Statistical Yearbook 1987 (data school enrollment ratio for Taiwan).

UNESCO. Statistical Yearbook. various years (data school enrollment ratio for others).
 

Note 'I Ut-tad States, Taiwan. Indonesia and Philippines : date for the year 1986 



TABLE Vill.19 

COMPARISONS OF TOTAL GROSS SCHOOL ENROLLMENT RATIO FOR SECOND LEVEL: 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S. 

(IN PERCENT) 

A. HIGH: 

MORE THAN 90 

PERCENT 

THE BEGINNING OF THE BEGINNING OF 
REPELITA I REPEUTA II 

1970 1974 

1. United States (92) 1. United States (91) 
2. Japan (91) 

THE BEGINNING OF 
REPELITA III 

1979 

1. United States (93) 
2. Japan (921 

THE BEGINNING OF 
REPEU "A IV 

1984 

1.United States 194) 
2. Japan (941 
3. South Korea (913 

MID 
REPELITA 

1987') 

1. United States 

2. Japan 
3. Taiwan 

IV 

(981 

1961 
(89) 

B. MEDIUM: 

BETWEEN 70 AND 
90 PERCENT 

2.Japan (86) 3. Taiwan 
4. South Korea 

(78) 
(76) 

4. Taiwan (891 4. South Korea (881 

C. LOW: 

LESS THAN 70 
PERCENT 

3. Twan 

4. Phippimnse 
5. Singapore 
6. South Korea 
7. Hong Kong 
. Malaysia 

9. Thailand 
10. Indonesia 

(541 

(50) 
(46 
(42) 
(36) 
(35 

(17 
(15) 

3. Taiwan 
4. South Korea 
5. Philippinec 
6. Singapore 
7. Hong Kong 
8. Malaysia 

9. Thaland 
10. Indonesia 

(631 
(55 
(551 
(511 
(461 
t431 

1241 

(18) 

5. Philippines 
6. Singapore 
7. Hong Kong 
8. Malaysia 
9. Thailand 
10. Indonesia 

(641 5. Hong Kong 
159) 8. Singapore 
(60) 7. Philippirms 
(51) 8. Malaysia 
(28) 9. Indoneaia 
(24) 10. Thailand 

(721 
(711 
(68 
(53 
(391 
(31) 

S. Hong Kong 
6. Ptiihppinea 
7. Malaysia 
8. Indonesia 
9. Thaiand 

(74) 

(67) 
9) 

46) 
(28) 

Soure : 

Note : 

Republic of China. StatisticalAarbook 1987 (data school enroJirnert ratio for Taiwan).
UNESCO. Statistical Yearbook. verous years (data school enrollment ratio for others). 

') United States. Taiwan. Indonasia and Philppines :data for the year 1986 



TABLE VI11.20 

COMPARISONS OF TOTAL GROSS SCHOOL ENROLLMENT RATIO FOR THIRD LEVEL:
 
INDONESIA VS. OTHER ASIAN COUNTRIES AND U.S.
 

IIN PERCENT)
 

THE BiGINNINO OF THE BIGINNWNG OF THE BIGINNING OF THE BIGINNING OFREPELITA I REPEUTA U REPELITA UIl REPEUTA 	
MID 

IV REPELITA IV1970 	 1974 1979 	 1984 1987 

A. HIGH: 1. United States (49.4) 1. United States (53.6) 1. United States 154.9) 1. United States (56.7) 1. United States (59.6) 
2. Philippines (34.1) 2. South Korea (36.0)MORE THAN 30 

PERCENT 

B. MEDIUM: 2. Philippines (1991 2. Japan (22.1) 2. Japan (29.8) 3. Japan (29.81 3. Japan (28.313. Japan (17.01 3. Philippines 119.5) 3. Philippines 124.81 4. South Korea (29.41 4. Thailand * ) (19.6)BETWEEN 15 AND 5. Thailand 1(22.51
 
30 PERCENT
 

C. 4. TaiwanLOW: 	 (8.31 4. South Korea (9.6) 5. Thailand (11.0) 6. Hong Kong (13.2) 5. Taiwan (14.2)5. South Korea (7.9) 5. Taiwan (9.5) 6. Taiwan 10.3) 7. Taiwan (12.51 6. Malaysia (6.81LESS THAN 15 6. Hong Kong (7.31 6. Hong Kong (9.3) 7. Hong Kong (10.0) 8. Singapore ) (*1.81PERCENT 7. Singapore (6.8) 7. Singapore (7.7) 8. Singapore (7.5) 9. Indonesia 16.5)8. Indonesia (2.8) 8. Thailand (3.9) 9. Malaysia (3.9) 10. Malaysia (5.1)
9. Malaysia (2.0) S. Malaysia (3.2) 
10. Thailand 11.7) Z! Indonesia (2.4) 

Source 	 Republic of China. Statistical Yearbook 1987 (data school enrollment ratio for Taiwan).
UNESCO. Statistical Yearbook, various years (date school enrollment ratio for others). 

Note 1:I data for the yea 1983 
* ) data for the year 1985 



References 

Chenery, Hofis, Sherman Robinson and Moshe Syrquin, eds. (1986), IndustrializationandGrowth: 
A ComparativeStudy, published for the World Bank: Oxford University Press, New York. 

Denison, Edward F. (1962), The Sources ofEconomicGrowth in the UnitedStates, New York. 

-(1979), Accountingfor Slower Economic Growth: The UniiedStates in the 1970s,
Washington, D.C.: The Broolings Institution. 

-_ (1984), "Accounting for Slower Growth Rate: An Update." In InternationalComparisonsof 
Productivityand Causesofthe Slowdown, edited by Kendrick, J.W., Cambridge, MA: 
Ballinger Publishing Co. 

Denison, Edward F. and Jean-Pierre Poullier (1967), Why Growth Rates Differ: Post War Experience
in Nine Western Countries,Washington, D.C.: The Brookings Institution. 

Kendrick, John W., ed. (1984), InternationalComparisonsofProductivityand Causesofthe
 
Slowdown, American Enterprise Institute, Cambridge, MA: Ballinger Publishing Co.
 

Knight and Sabot (1991), Education,Producivity,andInequality(in Africa), AWorld Bank
 
Research Publication, Washington, D.C.
 

McMahon, Walter W. (1984), "The Relation of Education and R&D to Productivity Growth,"
 
Economics of EducationReview, December 1984, pp. 299-314.
 

(1987), "The Relation of Education to Productivity Growth in the Developing Countries of 
Africa," Economics ofEducationReview, Vol. 6,No. 2, pp. 183-94. 

-(1988), "Education and Industrialization," Background Paper for the World Development
Report, the World Bank, and BEBR Working Paper, University of Illinois, Urbana. 

Psacharopoulos, George (1984), "The Contribution of Education to Economic Growth: International 
Comparisons." In InternationalComparisonsofProductivityandCausesof the Slowdown. 
Edited by Kendrick, J. W., Cambridge, MA: Ballinger Publishing Co. 

-(1986), FinancingEducationin Developing Countries: An ExplorationofPolicy Options,
Washington, D.C.: The World Bank. 

-(1987), EconomicsofEducation,New York: Pergamon Press. 

Psacharopoulos, George and M. Woodhall (1985), Educationfor Development,published for the 
World Bank, New York: Oxford University Press. 

Solow, Robert (1957), "Technical Change and the Aggregate Production Function," Review of 
Economic andStatistics,August, pp. 312-320. 

246 



Wheeler, David (1980), "Human Resource Development and Economic Growth in Developing
Countries: A Simultaneous Model," World Bank Staff Working Paper, No. 407, Washington, 
DC. 

247
 



Ix 

APPENDIX 

Data for Indonesia, ASEAN, and Pacific Rim Nations, 19601990 

Nina Triaswati, W. W. McMahon, and Reta Hendrati Dewi 

Table I. Investment in Education, in R&D, and in Physical Capital, 1969-89 

1.Indonesia 2. Japan 3. Malaysia 4. Philippines 
5.Singapore 6. Korea 7. Thailand 8. United States 
9.Taiwan 

Table II. Industrial Structure of GDP and Employment, 1970-1989 
1.Indonesia 2. Japan 3. Maaysia 4. Philippines 
5.Singapore 6. South Korea 7.Thailand 8. United States 
9. Taiwan 

Table III. Population and Gross School Enrollment Rations, Primary, Secondary, and Higher 
Education, 1950-1989 

1.Indonesia 2.Japan 3.Malaysia 4. Philippines 
5.Singapore 6.South Korea 7.Thailand 8.United States 
9. Hong Kong 10. Taiwan 

249
 



I. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 1.INDONESIA, 1960- 1968 

YEAR 1960 1963 1964 1965 1966 1967 1968 

Education Expenditure (bil.of Rupiah) a) 
Central 
State/Province 

Total Gov Expenditure (bil.of Rupiah) a)
GDP (current prices,bil.of Rupiah) b) 
GNP (current prices, bil of Rupiah) b) 
CEE/TGE (%) 
CEE/GNP CUR (%) 
EE/GNP CUR (%)
GDP (1985 prices, bil.of Rupiah) b) 
Population (millions) b) 
Real GDP/POP (000 Rupiah)
Annual Growth Rate Real GDP/POP (%) 
Gross Fixed Cap Form.(cp, bil.of Rp) b)
Total Investment (cp, bil.of Rp) b) 
TI/GDP CUR (%) 
Net Factor lnc.fr.ab.(cp, bil.of Rp) b) 
Expenditure on R&D (bil of Rupiah) c)
Expenditure on R&D/GNP (%) 

24294 
92.70 

262.07 

3 
3 

25540 
99.94 

255.55 
-4.80 

7 
7 

26524 
102.47 
258.85 

1.29 
1 
1 

14.29 

24 
24 

26524 
105.07 
252.44 

-2.47 
2 
2 

8.33 

316 
311 

27135 
107.83 
251.65 

-0.31 
14 
14 

4.43 
-5 

848 
838 

27756 
110.61 
250.94 

-0.28 
68 
68 

8.02 
-10 

2097 
2068 

30840 
113.49 
271.74 

8.29 
185 
185 

8.82 
-29 

YEAR 1960 1963 1964 1965 1966 1967 1968 

Sources: a) International Monetary Fund, Government Finance Statistics 1982 and 1990 
b) International Monetary Fund, International Financial Statistics 1990 
c) UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



I. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 1. INDONESIA, 1969-1975 

tL 

YEAR 

Education Expenditure (bil.of Rupiah) a) 
Central 
State/Province 

Total Gov Expenditure (bil.of Rupiah) a) 
GDP (current prices,bil.of Rupiah) b)
GNP (current prices, bilof Rupiah) b) 
CEE/TGE (%) 
CEE/GNP CUR (%) 
EE/GNP CUR (%) 
GDP (1985 prices, bil.of Rupiah) b) 
Population (millions) b) 
Real GDP/POP (000 Rupiah)
Annual Growth Rate Real GOP/POP 
Gross Fixed Cap Form.(cp, bil.of Rp) b)
Total Investment (cp, bil.of Rp) b) 
TI/GDP CUR (%) 
Net Factor Inc.fr.ab.(cp, bil.of Rp) b) 
Expenditure on R&D (bit of Rupiah) c) 
Expenditure on R&D/GNP (%) 

1969 

2718 
2683 

33225 
116.46 
285.29 

3.30 
317 
317 

11.66 
-35 

1970 

3340 
3290 

35728 
119.47 
299.05 

4.82 

455 
455 

13.62 
-50 

1971 

3672 
3605 

38231 
122.53 
312.01 

4.33 

580 
580 

15.80 
-67 

1972 

718.2 
4654 
4495 

41834 
125.64 
332.97 

6.72 

857 
857 

18.41 
-159 
3.32 
0.07 

1973 

1103 
6753 
6507 

46565 
128.8 

361.53 
8.58 
1208 
1208 

17.89 
-246 
4.77 
0.07 

1974 

133.4 

1856.3 
10708 
10201 

7.19 
1.31 
0.00 

50120 
132 

379.70 
5.03 

1797 
1797 

16.78 
-507 

11.34 
0.11 

1975 

348.5 
230.2 
118.3 

2592.2 
12643 
12087 

8.88 
1.90 
2.88 

52615 
135.67 
387.82 

2.14 

2572 
2572 

20.34 
-556 

19.50 
0.16 

YEAR 1969 1970 1971 1972 1973 1974 1975 

Sources: a) International Monetary Fund,Government Finance Statistics 1982 and 1990
b) International Monetary Fund, International Financial Statistics 1990
c) UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



I. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 1. INDONESIA, 1976 - 1982 

YEAR 1976 1977 1978 1979 1980 1.81 1982 

Education Expenditure (bil.of Rupiah) a) 
Central 
State/Province 

Total Gov Expenditure (bil.of Rupiah) a) 
GDP (current prices,bil.of Rupiah) b) 
GNP (current prices, bil of Rupiah) b) 
CEE/TGE(%) 
CEE/GNP CUR (%) 
EE/Gi- P tUR (%) 
GDP (1965 prices, Dil.of Rupiah) b) 
Population (millions) b) 
Real GDP/POP (000 Rupiah) 
Annual Growth Rate Real GDP/POP (%) 
Gross Fixed Cap Form.(cp, bil.of Rp) b) 
Total Investment (cp, bil.of Rp) b) 
TVGDP CUR (%) 
Net Factor !nc.fr.ab.(cp, bil.of Rp) b) 
Expenditure on R&D (bil of Rupiah) c) 
Expenditure on R&D/GNP (%) 

398.9 
261.6 
137.3 

3374.5 
15467 
15035 

7.75 
1.74 
2.65 

56238 
133.53 
421.16 

8.60 
3205 
3205 

20.72 
-432 

26.02 
0.17 

580.5 
376.7 
203.8 

3707.4 
19011 
18332 
10.16 
2.05 
3.17 

61166 
136.63 
447.68 

6.30 
3826 
3826 

20.13 
-679 

32.47 
0.18 

680.1 
447 

233.1 
4670.8 
22746 
21854 

9.18 
2.05 
3.11 

65962 
139.8 

471.83 
5.40 
4671 
4671 

20.54 
-892 

82.73 
0.38 

917 
608 
309 

7284 
32025 
30541 

8.35 
1.99 
3.00 

70088 
143.04 
489.99 

3.85 
6704 
6704 

20.93 
-1484 

102.76 
0.34 

1339 
900 
439 

10827 
45446 
43435 

8.31 
2.07 
3.08 

77013 
146.36 
526.19 

7.39 
9485 
9485 
20.87 
-2011 

160.49 
0.37 

1728 
1130 
598 

14246 
58127 
56197 

7.93 
2.01 
3.07 

83118 
149.7 

555.23 
5.52 

17324 
17324 
29.80 
-1930 

200.67 
0.36 

1823 
1146 
677 

13568 
62476 
60496 

8.45 
1.89 
3.01 

84985 
153.04 
555.31 

0.01 
17,06 
17406 
27.86 
-1980 

295.48 
0.49 

YEAR 1976 1977 1978 1979 1980 1981 1982 

Sources: a) International Monetary Fund, Government Finance Statistics 1982 and 1990 
b) International Monetary Fund, International Financial Statistics 1990 
c) UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture, 
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



I. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 1. INDONESIA, 1983- 1989 

YEAR 1983 1984 1985 1986 1987 1988 1989 

.) 

Education Expenditure (bil.of Rupiah) a) 
Central 
State/Province 

Total Gov Expenditure (bil.of Rupiah) a) 
GDP (current prices,bil.of Rupiah) b) 
GNP (current prices, bil of Rupiah) b) 
CEE/TGE (%) 
CEE/GNP CUR (%) 
EE/GNP CUR %) 
GDP (1985 prices, bil.:f Rupiah) b) 
Population (millions) b) 
Real GDP/POP (000 Rupiah)
Annual Growth Rate Real GDP/POP (%) 
Gross Fixed Cap Form.(cp, bil.of Rp) b)
Total Investment (cp, bil.of Rp) b) 
TI/GDP CUR (%) 
Net Factor lnc.fr.ab.(cp, bil.of Rp) b) 
Expenditure on R&D (:' of Rupiah) c) 
Expenditure on R&D/GNP (%) 

2361 
1545 
816 

16359 
77676 
74396 

9.44 
2.08 
3.17 

88548 
158.08 
560.15 

0.87 
22303 
22303 
28.71 
-3281 

2755 
1905 
850 

16803 
89750 
85569 
11.34 
2.23 
3.22 

94515 
161.58 
584.94 

4.43 
23405 
23405 
26.08 
-4182 

279.00 
0.34 

2997 
2165 
832 

20770 
96850 
92909 
10.42 
2.33 
3.23 

96850 
164.05 
590.37 

0.93 
27060 
27060 
27.94 
-3942 

242.12 
0.27 

3241 
2113 
1128 

24844 
102546 
98320 

8.51 
2.15 
3.30 

102612 
168.35 
609.52 

3.24 
29669 
29669 
28.93 
-4226 

241.75 
0.26 

3612 
2279 
13'3 

26013 
124539 
118523 

8.76 
1.92 
3.05 

107501 
172.02 
624.93 

2.53 
38827 
38827 
31.18 
-6016 

4213 
2848 
1365 

28482 
139452 
1,32719 

10.00 
2.15 
3.17 

113650 
175.59 
647.25 

3.57 
42076 
42076 
30.17 
-6733 

32545 

179.14 

YEAR 1983 1984 1985 1986 1987 1988 1989 

Sources: a) International Monetary Fund, Government Finance Statistics 1982 and 1990
b) International Monetary Fund, International Financial Statistics 1990
c) UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenriure on R&D for other countries 
except Japan and the United States) 



EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 2. JAPAN, 1950- 1968
 

YEAR 1950 1960 1964 1965 1966 1967 1968 

Public Education Exp. : (mii.of $) a)
Official Exchange Rate a) 
Public Education Exp. : (bil.of Yen) a) 
Total Gov. Exp. (bil. of Yen) a)
GDP (current prices, bil of Yen) b) 
GNP (current prices, bil. of Yen) b) 
PEE/TE (%)
PEE/GNP CUR (%) 
GNP(1985 prices, bil.of Yen) b) 
Population (millions) b) 
Real GDP/POP (000 Yen) 
Annual Growth Rate Real GDP/POP 
Gross Fixed Cap Form. (cp,bil.of Yen) b) 
Increase in Stocks (cp,bil.ofYen) b) 
Total Investment(cp, bil.of Yen) b) 
Tl/GDP CUR (%) 
Expenditure on R&D (cp,mil.ofYen) c) 
Expenditure on R&D/GNP (%) 
Est.Non-Defense R&D Exp.(cp,bil.of Yen) c) 
NDRD/GNP (%) 

6395.1 

83.59 

1365.73 
359.91 
491.54 

15824 

3.11 
61152 
94.10 

649.86 

93636 
97.83 

957.13 
47.28 

2911.72 
361.493 
1052.57 

32800 
32708 

3.22 
98456 
98.88 

995.71 
4.03 
9782 
695 

10477 
31.94 

38085 
37988 

108784 
99.79 

1090.13 
9.48 

11562 

815 
12377 
32.50 

44629 
44525 

120096 
100.83 

1191.07 
9.26 

14287 

1528 
15815 
35.44 

52922 
52772 

135140 
101.96 

1325.42 
11.28 
17567 

1910 
19477 
36.80 

YEAR 1950 1960 1964 1965 1966 1967 1-68 

Sources: a) Organisation for Eoncmic Co-operation and Development, Educational Statistics in OECD 
countries, Paris 1981 (data: education expenditure for Japan)

b) International Monetary Fund, International Financial Statistics 1990 
c) National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States) 



1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 2. JAPAN, 1969- 1975
 

YEAR 1969 1970 19721971 1973 1974 1975 

Public Education Expenditure: (mil.of $) 5710.03 6991.83 9124.44 12573.21 16312.14 19021.13Official Exchange Rate 358.15 348.03 303.11 271.22 291.51 296.80Public Education Expenditure : (bil.of Yen) 2045.07 2433.39 2765.70 3410.06 4755.17 5645.47Total Gov Expenditure (bil. of Yen) 9144 11758 14143 18824 21827GDP (current prices, bil of Yen) 62260 73345 9239480701 112498 134244 148327GNP (current prices, bil. of Yen) 62097 73188 80592 92401 112520 133997 148170
PEE/TE (%) 26.61 23.52 24.11 25.26 25.86PEE/GNP CUR (%) 2.79 3.02 3.032.99 3.55 3.81GNP(1985 prices, bil.of Yen) 151492 165821 172967 187730 202552 199678 205020Population(millions) 103.17 104.34 105.70 108.71107.19 110.16 111.57Real GDP/POP (000 Yen) 1468.37 1589.24 1636.40 1751.38 1863.23 1812.62 1837.59Annual Growth Rate Real GDP/POP 10.79 8.23 2.97 6.39 1387.03 -2.72
Gross Fixed Cap Form. (cp,bil.ofYen) 21441 26043 27637 31524 4669540938 48136Increase in Stocks (cp,bil.of Yen) 1938 2573 12991215 1885 3396 476Total Investment(cp, bil.of Yen) 23379 28616 28852 32823 5009142823 48612TI/GDP CUR (%) 37.55 39.02 35.53Expenditure on R&D (cp,mil.of Yen) 

35.75 38.07 37.31 32.77
1355505 1532372 1791879 2215837 2716032 2974573

Expenditure on R&D/GNP (0/6) 1.85 1.90 1.94 1.97 2.03 2.01Est.Non-Defense R&D Exp.(cp,bil.of Yen) 1520.1 1777.8 2699.82200.2 2957.5NDRD/GNP (%) 1.89 1.92 1.96 2.01 2.00 

YEAR 1969 1970 1971 1972 19741973 1975 

Sources: International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)
Organisation for Economic Co-operation and Development, Eciucational Statistics in OECD

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Exp.(cp,bil.of
http:cp,mil.of
http:cp,bil.of
http:cp,bil.of
http:19021.13
http:16312.14
http:12573.21


1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 2. JAPAN, 1976 - 1982
 

YEAR 1976 1977 1978 	 1979 1980 1981 1982 

Public Education Exp. : (mil.of $) 21607.50 26132.70 
Official Exchange Rate 296.55 268.508 
Public Education Exp. : (bil.of Yen) 6407.70 7016.84 
Total Gov Expenditure (bil. of Yen) 25534 29841 35207 39728 44137 47619 49831
GDP (current prices, bil of Yen) 166573 	 185622 204404 221547 240176 257363 269629
GNP (current prices, bil. of Yen) 166417 185530 204475 221825 240098 256817 269697 
PEE/TE (%) 25.09 23.51 
PEE/GNP CUR (%) 3.85 3.78 
GNP(1985 prices, bil.of Yen) 214854 226318 238066 250651 261373 270972 279326
Population (millions) 112.77 113.86 114.90 115.87 116.78 117.65 118.45
Real GDP/POP (000 Yen) 1905.24 1987.69 2071.94 2163.21 2238.17 2303.20 2358.18 
Annual Growth Rate Real GDP/POP 3.68 4.33 	 4.24 4.40 3.47 2.91 2.39 
Gross Fixed Cap Form. (cp,bil.ofYen) 51945 55982 62147 70171 75821 78941 79987
Increase in Stocks (cp,bil.ofYen) 1092 1280 	 1027 1813 1613 1403 1189
Total Investment(cp, bil.of Yen) 53037 57262 63174 71984 77434 80344 81176 
T/GDP CUR (%) 31.84 	 30.85 30.91 32.49 32.24 31.22 30.11
Expenditure on R&D (cp,mil.ofYen) 3320288 3651319 4045864 4583630 5246247 5982356 6528701 
Expenditure on R&D/GNP (%) 2.00 	 1.97 1.98 2.07 2.19 2.33 2.42
Est.Non-Defense R&D Exp.(cp,bil.Yen) 3301.4 3629.3 4021.7 4556.9 	 5217.2 5950.1 6493.1
NDRD/GNP (%) 1.98 	 1.96 1.97 2.05 2.17 2.32 2.41 

YEAR 	 1976 1977 1978 1979 1980 	 1981 1982 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990 
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)
 
Organisation for Economic Co-operation and Development, Educational Statistics in OECD
 

countries, Paris 1981 (data: education expenditure for Japan)

UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for othercountries 
except Japan and the United States) 

http:cp,mil.of
http:cp,bil.of
http:cp,bil.of
http:26132.70
http:21607.50


1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 2. JAPAN, 1983- 1989 

YEAR 	 1983 1984 1985 1986 1987 1988 1989 

Public Education Exp. : (mil.of $)
 
Official Exchange Rate
 
Public Education Exp. : (bil.of Yen)

Total Gov Expenditure (bil. of Yen) 52012 53148 55212 56924 	 58591 60514GDP (current prices, bil of Yen) 280257 	 297948 316115 330024 343422 365087GNP (current prices, bil. of Yen) 280568 	 298453 317252 331254 367389345476 390942 
PEE/TE (%)
 
PEE/GNP CUR %
 
GNP(1985 prices, bil.of Yen) 
 288379 	 303016 317252 325768 340888 	 360481 377806Population (millions) 119.26 	 120.02 120.75 121.49 122.09 	 122.61 123.12Real GDP/POP (000 Yen) 2418.07 2524.71 2627.35 2681.44 2792.10
Annual Growth Rate Real DP/POP 2.54 4.41 2.06
4.07 	 4.13Gross Fixed Cap Form. (cp,bil.ofYen) 79217 83176 87624 91220 99267 111401 	 124561Increase in Stocks (cp,bil.ofYen) 	 217 1138 	 2540 1586 834 1616 	 1571Total Investment(cp, bil.of Yen) 79434 	 84314 9280690164 100101 113017 126132TI/GDP CUR (%) 28.31 	 28.25 28.42 28.02 28.97 	 30.76 32.26Expenditure on R&D (cp,mi.of Yen) 7180782 7893931 8890299
 
Expenditure on R&D/GNP (%) 
 2.56 2.64 2.80
Est.Non-Defense R&D Exp.(cp,biI.Yen) 7140.3 7848.1 8830.0
NDRD/GNP (%) 
 2.54 2.63 2.78 

YEAR 1983 1984 
 1985 	 1986 1987 1988 1989
 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990
 
International Monetary Fund, International Financial Statistics 1990

National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D
 

for Japan and United States)
Organisation for Economic Co-operation and Development, Educational Statistics in OECD

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:cp,mi.of
http:cp,bil.of
http:cp,bil.of


1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 3. MALAYSIA, 1950 -1968 

YEAR 1950 1960 1964 1965 1966 1967 1968 

Education Expenritur (mil.of Ringgit) a) 
Central 
State/Province 

Total Gov Expenditure (mil. of Ringgit) a)
GDP (current prices, mil.of Ringgit) b) 
GNP (current prices, mil of Ringgit) b) 
CEEITGE (%) 
CEE/GNP CUR (%) 
EE/GNP CUR (%) 
GDP (1985 prices, mil.of Ringgit) b)
Population (millions) b) 
Real GDP/POP (Ringgit) 
Annual Growth Rate Real GDP/POP ;., 
Gross Capital Formation (mil.of R) b) 
Total Investment (mil.of Ringgit) b) 
TVGDP CUR (%) 
Net Factor Inc.from abroad(mil.of R) b) 
Expenditure on R&D (mil of Ringgit) c) 
Expenditure on R&D/GNP (%) 

6.1 

6837 
6767 

8.11 

863 
863 

12.62 
-70 

8056 
7826 

9.01 

1280 
1280 

15.89 
-230 

8837 
8582 

9.24 

1390 
1390 

15.73 
-255 

9394 
9126 

9.47 

1476 
1476 

15.71 
-268 

9774 
9630 

9.71 

1572 
1572 

16.08 
-144 

10160 
10006 

9.94 

1602 
1602 

15.77 
-154 

YEAR 1950 1960 1964 1965 1966 1967 1968 

Sources: a) International Monetary Fund, Government Finance Statistics 1982 and 1990 
b) International Monetary Fund, International Financial Statistics 1990 
c) UNESCO Off ice of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Comn-unication, Bangkok UNESCO 1985 (data expenditure on R&D for other ountries 
except Japan and the United States) 



EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 3. MALAYSIA, 1969 -1975 

YEAR 1969 1970 1971 1972 1973 1974 1975 

tjGross 
,,Total 

Education Expenditure (mil.of Ringgit)
Central 

State/Province
Total Gov Expenditure (mil. of Ringgit) 
GDP (current prices, mil.of Ringgit) 
GNP (current prices, mil of Ringgit) 
CEE/TGE (%) 
CEE/GNP CUR (%) 

EEIGNP CUR (%)
GDP (1985 prices, mil.of Ringgit)Population (millions) 
Real GDP/POP (Ringgit) 
Annual Growth Rate Real GDP/POP ()3.98 

Capital Formation (mil.of R) 
Investment (mil.of Ringgit)

T0GDP CUR (%) 

Net Factor Inc.from abroad(mil.of R) 
Expenditure on R&D (mil of Ringgit) 
Expenditure on R&D/GNP (%) 

11629 
11295 

10.15 

1698 
169814.60 

-334 

12155 
11800 

28066
10.39 

2701.25 

2467 

246720.30 

-355 

12955 
12592 

30054
10.7 

2808.79 

2703 
270320.86 

-363 

897 

3836 
14220 
13842 
23.38 

6.48 

32876
11 

2988.73 
6.41 
3032 
303221.32 

-378 

927 

4049 
18723 
18064 
22.89 
5.13 

36722
11.31 

3246.86 
8.64 
4425 

442523.63 

-659 

1216 

5189 
22858 
21861 
23.43 
5.56 

39777
11.65 

3414.33 
5.16 
6772 
677229.63 

-997 

1364 

5991 
22332 
21605 
22.77 
6.31 

40096
11.9 

3369.41 
-1.32. 
5703 

570325.54 

-727 

YEAR 1969 1970 1971 1972 1973 1974 1975 

Sources: International Monetary Fund, Government Finance Statistics 1982 and 1990
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering IndKicators - 1987 (data expenditure on R&D 

for Japan and United States)
Organisation for Economic Co-operation and Development, Educational Statistics in OECD

countries, Pans 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



1. EXPENDITURE ON EDUCATION, R & 0 AND INVESTMENT ON PHYSICAL CAPITAL: 3. MALAYSIA, 1976 -1982
 

YEAR 1976 1977 1978 1979 1980 1981 1982 

Education Expenditure (mil.of Ringgit) 
Central 1487 2125 2044 2257 2786 3517 
State/Province

Total Gov Expenditure (mil.of Rnggit) 7361 8994 9558 10294 15187 22143 22618
GDP (current prices, mil.of Ringgit) 28085 32340 37886 46424 5761353308 62579 
GNP (current prices, mil.of Ringgit) 26988 31064 36186 44354 5560251390 59690
CEE/TGE (%) 20.20 23.63 21.9321.39 18.34 15.88
CEE/GNP CUR (%) 5.51 6.32 5.65 5.09 5.28 6.76 
EEIGNP CUR (%)
GDP (1985 prices, mil.of Ringgit) 44732 48200 51408 56214 60398 64591 68429
Population (millions) 12.3 12.58 12.91 13.45 13.76 14.1 14.46Real GDP/POP (Ringgit) 3636.75 3831.48 3982.03 4179.48 4389.39 4580.92 4732.30
Annual Growth Rate Real GDP/POP (%) 7.93 5.35 3.93 4.96 5.02 4.36 3.30
Gross Capital Formation (ml.of R) 6398 7712 10104 13423 16217 20157 23338Total Investment (mil.of Ringgit) 6398 7712 10104 13423 16217 20157 23338
TI/GDP CUR (% 22.78 23.85 28.9126.67 30.42 34.99 37.29
Net Factor Inc.from abroad(mil.of R) -1097 -1276 -1700 -2070 -1918 -2011 -2889 
Expenditure on R&D (mil.of Ringgit) 
Expenditure on R&D/GNP (%) 

YEAR 1976 1977 19791978 1980 1981 1982 

Sources: International Monetary Fund, Government Finance Statistics 1982 and 1990
International Monetary Fund, International Financial Statistics 1990 
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States) 
Organisation for Economic Co-operation and Development, Educational Statistics inOECD 

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture, 
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:abroad(mil.of


1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 3. MALAYSIA, 1983 -1989 

YEAR 1983 	 1984 1985 1986 1987 	 1988 1989 

Education Expenditure (mil.of Ringgit)

Central 
 4807 4671 5210 5557 
State/Province

Total Gov Expenditure (mil.of Rnggit) 21789 21933 22934 24812 23925 24568 29372GDP (current prices, mil.of Ringgit) 69941 79550 77547 71729 79711 90806 101453GNP (current prices, mil of Ringgit) 65530 74182 72039 66953 8579874729 96587CEEF/TGE (%) 19.67 	 19.52 21.21 18.92CEE/GNP CUR (%) 7.18 6.25 6.07 5.75 
EE/GNP CUR (%)
GDP (1985 prices, mil.of Ringgit) 72706 78349 77547 78509 8990682675 97522Population (millions) 14.82 15.19 	 15.68 16.11 16.53 16.92 17.34Real GDP/POP (Ringgit) 	 4905.94 5157.93 4873.314945.60 5001.51 5313.59 5624.11Annual Growth Rate Real GDP/POP (%) 3.67 	 -4.125.14 	 -1.46 2.63 6.24 5.84Gross Capital Formation (mil.of R) 26466 26697 21367 	 18664 2371018616 29287Total Investment (mil.of Ringgit) 	 26466 23697 	 21367 18664 2371018616 29287TVGDP CUR (%) 37.84 	 33.56 27.55 23.3526.02 26.11 28.87Net Factor Inc.from abroad(mil.of R) -4411 -5368 -5508 -4776 -4982 -6008 -4866 
Expenditure on R&D (mil of Ringgit) 
Expenditure on R&D/GNP (%) 

YEAR 	 1983 1984 1985 1986 1987 1988 1989 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990

International Monetary Fund, International Financial Statistics 1990
 
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D
 

for Japan and United States)
Organisation for Economic Co-operation and Development, Educational Statistics in OECD 

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasiic,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:abroad(mil.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 4. PHIUPPINES, 1950-1968
 

YEAR 1950 	 1960 1964 1965 1966 	 1967 1968 

Education Expenditure (mil.of Pesos) a)
 
Central
 
Local
 

Total Gov.Expenditure (mil.of pesos) a)

GNP (current prices, bil.of Pesos)b) 
 6.95 13.83 21.39 23.39 25.74 28.73 31.79
GDP (current prices, bil.of Pesos)b) 6.99 14.03 21.47 23.5 25.88 29.02 32.13 
CEE/TGE (%)
 
CEE/GNP CUR (%)
 
EE/GNP CUR (%)
 
GNP (1985 prices, bil.ot Pesos) b) 111.16 205.11 255.97 268.85 
 280.55 294.04 309.8Population (millions) b) 20.28 27.41 30.84 31.77 32.73 33.71 	 34.73Real GNP/POP (000 Pesos) 	 5.431 7.483 8.300 8.462 8.572 8.723 8.920Annual Growth Rate Real GNP/POP % 	 3.16 0.40 1.96 1.29 1.76 	 2.27Gross Fbed Cap Form.(cp,bil.of P)b) 0.9 1.89 3.84 4.13 4.25 5.25 5.52Increase in Stocks (cp,bil.of P)b) 	 0.15 0.35 0.69 	 0.75 0.80.84 	 1.27Total Investment (cp,bil.of P) b) 1.05 2.24 4.53 4.88 5.09 6.05 6.79TI/GDP CUR (%) 15.02 15.97 21.10 20.77 19.67 20.85 21.13
Net Factor Inc.fr.abr.(mil.of P) b) -0.04 -0.2 -0.08 -0.11 -0 14 -0.29 -0.34 
Expenditure on R&D (mil. of P) c) 
Expenditure on R&D/GNP (%) 

YEAR 	 1950 1960 1964 1965 1966 1967 1968 

Sources: 	 a) International Monetary Fund, Government Finance Statistics 1982 and 1990 
b) Irternational Monetary Fund, International Financial Statistics 1990 
c) UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture, 
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Inc.fr.abr.(mil.of
http:cp,bil.of
http:cp,bil.of
http:Form.(cp,bil.of


1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 4. PHILIPPINES, 1969- 1975 

YEAR 1969 	 1970 1971 1972 1973 	 1974 1975 

Education Expenditure (mil.of Pesos)

Central 
 1223 1336 1711 2104 
Local

Total Gov.Expenditure (mil.of pesos) 7507 10060 9968 17276GNP (current prices, bil.of Pesos) 35.02 	 41.75 55.5249.60 	 72.19 99.86 114.44GDP (current prices, bil.of Pesos) 35.30 42.45 50.12 56.07 	 72.32 99.49 114.70CEE/TGE (%) 16.29 	 13.28 17.16 12.18CEE/GNP CUR (%) 2.20 1.85 1.71 1.84 
EE/GNP CUR (%)
GNP (1985 prices, bil.of Pesos) 326.31 340.38 360.01 377.73 	 415.78 439.05 464.52Population (millions) 35.77 	 36.85 37.90 38.99 40.12 41.30 	 42.07Real GNP/POP (000 Pesos) 9.12 9.24 9.50 	 9.69 10.36 10.63 11.04Annual Growth Rate Real GNP/POP (%) 2.27 1.25 2.84 1.99 6.97 	 2.58 3.86Gross Fixed Cap Form.(cp,bil.of Pes) 5.73 6.70 8.15 	 8.83 11.42 18.43 27.13Increase in Stocks (cp,bil.ofPesos) 1.48 2.29 2.30 2.74 3.22 	 6.62 6.71Total Investment (cp,bil.of Pesos) 7.21 	 8.99 10.45 11.57 14.64 25.05 33.84TI/GDP CUR (%) 20.42 21.18 20.85 20.63 20.24 	 25.18 29.50Net Factor Inc.fr.abr.(mil.of Pesos) -0.28 -0.70 	 -0.55-0.52 	 -0.13 0.37 -0.26Expenditure on R&D (mil. of Pesos) 35.48 	 44.15 80.41 126.05 200.00 176.93Expenditure on R&D/GNP (%) 0.08 	 0.09 0.170.14 	 0.20 0.15 

YEAR 1969 	 1970 1971 1972 1973 	 1974 1975 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)

Organisation for Economic Co-operation and Development, Educational Statistics in OECD
 

countries, Pans 1981 (data: education expenditure for Japan)

UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Inc.fr.abr.(mil.of
http:cp,bil.of
http:cp,bil.of
http:Form.(cp,bil.of


1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 4. PHILIPPINES, 1976-1982
 

YEAR 	 1976 1977 1978 	 1979 1980 1981 1982 

Education ExpenditL're (mil.of Pesos) 
Central 2459 2721 3572 4006 4224 6202 7646 
Local 

Total Gov.Expenditure (mil.of pesos) 18706 20542 23502 25417 32561 38880 40821 
GNP (current prices, bil.of Pesos) 134.20 153.26 177.02 218.03 264.53 303.63 335.44 
GDP (current prices, bil.of Pesos) 135.27 154.23 177.67 217.54 264.65 305.26 340.60 
CEE/TGE (%) 13.15 13.25 15.20 15.76 12.97 15.95 18.73 
CEE/CNP CUR (%) 1.83 1.78 2.02 1.84 1.60 2.04 2.28 
EE/GNP CUR (%)
 
GNP (1985 prices, bil.of Pesos) 498.89 
 530.50 561.08 599.72 629.47 651.18 663.54
Population (millions) 43.41 44.58 45.79 47.04 48.32 49.54 50.78 
Real GNP/POP (000Pesos) 11.49 11.90 12.25 12.75 13.03 13.14 13.07 
Annual Growth Rate Real GNP/POP % 4.08 3.55 2.97 4.05 2.18 0.90 -0.59 
Gross Fixed Cap Form.(cp,bil.of Pes) 33.69 36.44 42.31 56.31 67.99 72.29 	 86.03
Increase in Stocks (cp,bil.of Pesos) 8.30 7.93 9.04 11.38 13.16 13.98 10.50 
Total Investment (cp,bil.of Pesos) 41.99 44.37 51.35 67.69 81.15 86.27 96.53 
TVGDP CUR (%) 31.04 28.77 28.90 31.12 30.66 28.26 28.34 
Net Factor Inc.fr.abr.(mil.of Pesos) -1.07 -0.97 -0.65 0.49 -0.12 -1.63 -5.16 
Expenditure on R&D (mil. of Pesos) 510.74 623.00 522.97 
Expenditure on R&D/GNP (%) 0.23 	 0.24 0.16 

YEAR 	 1976 1977 1978 1979 	 1980 1981 1982 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990 
National Science Board, Science & Engineering !ndicators - 1987 (data expenditure on R&D 

for Japan and United States) 
Organisation for Economic Co-operation and Development, Educational Statistics inOECD 

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D frr other countries 
except Japan and the United States) 

http:Inc.fr.abr.(mil.of
http:cp,bil.of
http:cp,bil.of
http:Form.(cp,bil.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 4. PHILIPPINES, 19W'3 - 1989
 

YEAR 1983 1984 1985 1986 	 1987 1988 1989 

Education Expenditure (mil.of Pesos)

Central 
 8021 9538 12893 14838 17040 22021 
Local

Total Gov.Expenditure (mil.of pesos) 44942 	 52753 64084 82409 108451 	 128867GNP (current prices, bil.of Pesos) 378.75 527.36 597.74 614.70 703.36 	 822.87 961.38GDP (current prices, bil.of Pesos) 384.10 540.47 612.68 627.13 708.37 825.85 964.00
CEE/TGE (%) 17.85 	 18.08 20.12 18.01 1*71 17.09CEE/GNP CUR (%) 2.12 1.81 2.16 2.41 2.42 2.68
 
EE/GNP CUR (%)

GNP (1985 prices, bil.of Pesos) 670.89 623.44 597.74 608.88 
 644.26 	 687.72 726.74Population (millions) 52.06 	 53.35 54.67 56.00 57.36 58.72 	 60.10Real GNP/POP (000 Pesos) 12.89 	 11.69 10.93 10.87 11.23 11.71 	 12.09Annual Growth Rate Real GNP/POP (%) -1.38 -9.32 -6.44 -0.56 3.30 	 4.27 3.25Gross Fixed Cap Form.(cp,bil.of Pes) 95.25 100.10 89.97 	 80.82 101.78 126.41 167.14Increase in Stocks (cp,bil.of Pesos) 7.27 -8.14 -4.57 0.29 11.94 16.84 12.58Total Irrvestment (cp,bil.of Pesos) 102.52 91.96 	 85.40 81.11 113.72 143.25 179.72TI/GDP CUR (%) 26.69 17.01 13.94 12.93 16.05 17.35 18.64Net Factor Inc.fr.abr.(mil.of Pesos) -5.35 -13.11 -14.94 -12.43 -5.01 -2.98 -2.62
Expenditure on R&D (mil. of Pesos) 514.59 613.41 
Expenditure on R&D/GNP (%} 0.14 0.12 

YEAR 1983 1984 1985 1986 	 1987 
 1988 	 1989
 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)

Organisation for Economic Co-operation and Development, Educational Statistics in OECD
 

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,
Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Inc.fr.abr.(mil.of
http:cp,bil.of
http:cp,bil.of
http:Form.(cp,bil.of


1. EXPENDITURE ON EDUCATION, R & DAND INVESTMENT ON PHYSICAL CAPITAL: 5. SINGAPORE, 1950 -1968 

YEAR 1950 	 1960 1964 1965 1966 1967 1968 

Education Expenditure (mil.of S $)a)
 
Central
 

Total Gov Expenditure (mil.of S $) a)
 
GDP (current prices, mil. of S $)b) 
 2150 	 2715 33312956 	 3746 4315
GNP (current prices, mil.of S $) b) 2189 3020 4402
 
CEE/TGE (%)
 
CEEIGNP CUR (%)
 
EE/GNP CUR (%)
 
GDP (1985 prices, mil. of S $) b) 5014 6169 7370
6632 	 8242 9386Population (millions) b) 1.02 1.63 1.84 1.89 1.93 1.98 2.01Real GDP/POP (000 S $) 3076.07 3352.72 3818.653508.99 4162.63 4669.65
Annual Growth Rate Real GDP/POP % 	 2.18 4.66 9.018.82 	 12.18
Gross Fixed Cap.Forn.(cp,mil.of S $) b) 	 205 547 	 625 738655 	 997Increase in Stod- (cp,mil.of S $) b) 	 40 -5 7423 	 93 78
Total Investment (cp,mil.of S $) b) 245 	 542 729648 	 831 1075
TI/GDP CUR (%) 11.40 	 19.96 21.92 22.1821.89 	 24.91
Net Factor Inc.fr.abr.(cp,mil.of S $) b) 87
 
Expenditure on R&D (cp,mil of S $) c)
 
Expenditure on R&D/GNP (%)
 

YEAR 
 1950 	 1960 1964 1965 1966 	 1967 19681 

Sources: 	 a) International Monetary Fund, Government Finance Statistics 1982 and 1990
 
b) International Monetary Fund, International Financial Statistics 1990
 
c) UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,
 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Inc.fr.abr.(cp,mil.of
http:cp,mil.of
http:cp,mil.of
http:Cap.Forn.(cp,mil.of


I. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 5. SINGAPORE, 1969 - 1975 

YEAR 1969 	 1970 1971 1972 1973 1974 1975 

Education Expenditure (mil.of S $) 215 	 240 369 486Central 215 	 240 369 486Total Gov Expenditure (mil.of S$) 1369 	 1588 1916GDP (current prices, mil. of S $) 5020 5805 6823 	
2401 

8156 10205 12543 13373GNP (current prices, mil.of S $) 5105 5861 6813 	 8135 9981 12255 13345CEE/TGE (%) 15.70 	 15.11 19.26 20.24CEE/GNP CUR (%) 2.64 	 2.40 3.01 3.64EE/GNP CUR (%) 2.61 	 2.40 3.01 3.64GDP(1985prces,mil. of$) 10671 	 12135 13654 15487 17273 	 18369 19120Population (millions) 2.04 	 2.07 2.11 2.15 2.19 	 2.23 2.26Real GDP/POP (000 S $) 5.23 	 5.86 6.47 7.20 7.89 8.24 	 8.46Annual Growth Rate Real GDP/POP (%) 12.02 12.07 10.38 	 11.31 9.50 4.44Gross Fixed Cap.Form.(cp,mil.of S $) 1326 1889 2473 	
2.71 

3054 	 3561 4695 4698Increase 1n Stocks (cp,mil.of S $) 112 356 	 300271 439 897 336Total Investment (cp,mil.of S $) 1438 2245 2744 40003354 	 9592 5034TI/GDP CUR (%) 28.65 	 38.67 40.22 41.12 39.20 44.58 	 37.64Net Factor hlc.fr.abr.(cp,mil.of S$) 	 85 56 -10 -21 -224 -288 -28
Expenditure on R&D (cp,milof S $) 
Expenditure on R&D/GNP (%) 

YEAR 1969 	 1970 1971 1972 1973 1974 	 1975 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990
International Monetary Fund, International Financial Statistics 1990 
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)

Organisation for Economc Co-operation and Development, Educational Statistics in OECD
 

countries, Pans 1981 (data: education expenditure for Japan)

UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:hlc.fr.abr.(cp,mil.of
http:cp,mil.of
http:cp,mil.of
http:Cap.Form.(cp,mil.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 5. SINGAPORE, 1976 -1982
 

YEAR 1976 	 1977 1978 1979 1980 	 1981 19821 

Education Expenditre (mil.of S $) 	 536 478 	 508 735609 	 1312 1351Central 536 478 508 	 609 735 1312 1351Total Gov Expenditure (mil.of S $) 2900 3299 3491 4026 5027 	 6833 6961GDP (current prices, mil. of S $) 	 14651 16039 	 17830 20523 25091 29339 	 32670GNP (current prices, mil.of S $) 	 14570 15852 17787 20444 	 24189 28191 31776
CEE/TGE (%) 18.48 	 14.49 14.55 15.13 19.2014.62 	 19.41CEE/GNP CUR (%) 3.68 	 3.02 2.86 2.98 3.04 	 4.65 4.25EE/GNP CUR (%) 3.68 	 3.02 2.86 3.042.98 	 4.65 4.25
GDP (1985 prices, mil. of S $) 	 20549 22143 	 24046 2883326285 31603 33772Population (millions) 2.29 	 2.33 2.35 2.38 2.41 	 2.44 2.47Real GDP/POP (000 S $) 8.97 	 9.50 10.23 11.04 11.96 12.95 13.67Annual Growth Rate Real GDP/POP %) 6.07 5.91 	 7.67 7.93 8.33 8.26 j.57
Gross Fixed Cap.Form.(cp,mil.of S $) 5288 5458 	 6365 7520 10203 12785 15506Increase in Stocks (cp,mil.ofS $) 694 341 592 1380 1425 802 153Total Investment (cp,mil.of S $) 5982 5799 6957 8900 11628 13587 15659T/GDP CUR (%) 40.83 	 36.16 39.02 43.37 46.3146.34 	 47.93Net Factor Inc.fr.abr.(cp,mil.of S$) -81 -187 -43 -79 -902 -1148 -894
Expenditure on R&D (cp,mii of S$) 37 81.9
Expenditure on R&D/GNP (%) 0.21 0.29 

YEAR 1976 1977 	 19791978 	 1980 1981 1982 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

forJapan and United States)
 
Organisation for Economic Co-operation and Development, Educational Statistics in OECD
 

countries, Paris 1981 (data: education expenditure for Japan)

UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Inc.fr.abr.(cp,mil.of
http:cp,mil.of
http:cp,mil.of
http:Cap.Form.(cp,mil.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 5. SINGAPORE, 1983 -1989
 

YEAR 1983 1984 1985 1986 1987 1988 1989 

Education Expenditure (mil.of S $) 1783 2113 2284 2076 2204 2231Central 1783 2113 2284 2076 2204 2231Total Gov Expenditure (mil.of S $) 8273 10474 10580 11437 15271 11742GDP (current prices, mil. c S $) 36733 40048 38924 38654 42609GNP (current prices, mil.of S $) 49365 55310
36561 40815 40331 39603 43191 50359 56347CEEITGE (%) 21.55 20.17 21.59 18.15 14.43 19.00CEE/GNP CUR (%) 4.88 5.18 5.66 5.24 5.10 4.43EE/GNP CUR (%) 4.88 5.-.8 5.66 5.24 5.10 4.43GDP (1985 prices, mil. of S $) 36537 39573 38924 39641 43387 48224 52679Population (millions) 2.50 2.52 2.56 2.59 2.61 2.65 2.68Real GDP/POP (000 S $) 14.61 15.70 15.20 15.31 16.62 18.20 19.66Annual Growth Rate Real GDP/POP (%) 6.89 7.45 -3.18 0.66 8.61 9.47Gross Fixed Cap.Form.(cp,mil.of S $) 17464 19122 

8.02 
16425 14310 15165 17312 20605Increase in Stocks (cp,mil.of S $) 132 295 126Total Investment (cp,mil.of S $) 

585 1472 893 -103617596 19417 16551 14895 16637 18205 19569T/GDP CUR (%) 47.90 48.48 42.52 38.53 39.05 36.88 35.38Net Factor Inc.fr.abr.(cp,mil.of S$) -172 767 1407 1396Expenditure on R&D (cp,milof S $) 1373 
214.3

Expenditure on R&D/GNP (%) 374.7 
0.53 0.87 

YEAR 1983 1984 1985 1986 1987 1988 1989 

Sources: International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990National Science Board, Science & Engineering Indicators - 1987 (data expencrditure on R&D 

for Japan and United States)
Organisaiion for Economic Co-operation and Development, Educational Statistics in OECD 

countries, Pads 1981 (data: education expenditure for Japan)UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Inc.fr.abr.(cp,mil.of
http:cp,mil.of
http:cp,mil.of
http:Cap.Form.(cp,mil.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 6. SOUTH KOREA, 1955 -1968 

YEAR 1955 1960 	 1964 1965 1966 1967 1968 

Education Expenditure (bil.of Won) a) 
Central 
State/Province 
Local 

Total Gov. Expenditure (bil.of Won) a)
GDP (current prices, bil.of Won) b) 243 711 798 1024 1259 1630 
GNP (current prices, bil. of Won) b) 245 716 806 1037 	 1281 1653
CEE/TGE (%) c) 9.4 15.2 16.2 
CEE/GNP CUR (%) c) 2.3 2.6 1.9 
EE/GNP CUR (%)
GDP (1985 prices,b.of Won) b) 10595 	 13709 14496 16262 17221 19173 
Population (millions) b) 24.7 27.68 28.73 28.96 30.13 30.84
Real GDP/POP (000 Won) 428.95 495.27 504.56 561.53 571.56 621.69
Annual Growth Rate Real GDP/POP (%) 6.58 1.88 11.29 1.79 8.77
Gross Fixed Cap Form.(cp,bil.of Won) b) 27 	 81 119 210 275
Increase in Stocks(cp, bil.of Won) b) 	

414 
19 2 14 6 14

Total Investment (cp, bil of Won) b) 27 100 121 224 281 428
TI/GDP CUR (%) 11.11 	 14.06 15.16 21.88 22.32 26.26
Net Factor Inc.fr.abr.(cp, bil. Won) b) 2 5 8 13 22 23 
Expenditure on R&D (cp,bil. of Won) d) 
Expenditure on R&D/GNP CUR(%) 

YEAR 	 1955 1960 1964 1965 1966 1967 1968 

Sources: 	 a) International Monetary Fund, Government Finance Statistics 1982 and 1990 
b) International Monetary Fund, International Fi.-,-:-nciaI Statisticr-1990 
c) Korean Educational Development Institute, Educational Indicators in Korea, 1987 
d) UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Form.(cp,bil.of
http:prices,b.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 6. SOUTH KOREA, 1969 -1975 

YEAR 1969 1970 1971 1972 1973 1974 1975 

Education Expenditure (bil.of Won)

Central 
 98.9 119.2 121.1 154.8 224.6 
State/Province 
Local 

Total Gov. Expenditure (bil.of Won) 541.9 751.3 707.2 1065.4 1600.7GDP (current prices, bil.of Won) 2130 2724 3379 54164170 7569 10224
GNP (current prices, bil. of Won) 2155 2736 3375 4154 5379 7503 10065CEErITGE (%) 18.25 15.87 17.12 14.53 14.03CEE/GNP CUR (%) 2.93 2.87 2.25 2.06 2.23
EE/GNP CUR % 
GDP (1985 prices,bil.of Won) 22503 24475 28314 3496126726 32398 37230
Population (millions) 31.54 32.24 32.88 33.51 34.6934.10 35.28Real GDP/POP (000 Won) 713.47 759.15 812.83 844.94 950.09 1007.81 1055.27
Annual Growth Rate Real GDP/POP % 11.32 6.40 7.07 3.95 12.44 6.08 4.71Gross Fixed Cap Form.(cp,bil.of Won) 556 627 726 831 1258 1899 2550Increase in Stocks(cp, bil.of Won) 66 66 92122 124 476 217Total Investment (cp, bil of Won) 622 693 848 923 1382 2375 2767
TI/GDP CUR (%) 29.20 25.44 22.1325.10 25.52 31.38 27.06
Net Factor lnc.fr.abr.(cp, bil. Won) 25 12 -4 -16 -37 -66 -159Expenditure on R&D (cp,bl.of Won) 9.77 10.55 28.18 42.66 
Expenditure on R&D/GNP CUR(%) 0.45 0.39 0.38 0.42 

YEAR 1969 1970 1971 1972 19741973 19751 

Sources: International Monetary Fund, Govemrnment Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)
Organisation for Economic Co-operation and Development, Educational Statistics in OECD 

countries, Paris 1G81 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Form.(cp,bil.of
http:prices,bil.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 6. SOUTH KOREA, 1976-1982
 

YEAR 1976 1977 1978 1979 1980 1981 1982 

Education Expenditure (bil.of Won) 1180.3 1511.8 
Central 349., 469.7 605.5 863.2 1123 1444 1976 
State/Province 447 584.8 
Local 263.6 321.5 

Total Gov. Expenditure (bil.of Won) 
GDP (current prices, bil.of Won) 

2293.7 
13996 

2804.3 
18074 

3781.9 
24327 

5224 
31323 

6563 
38041 

8C ,5 
47482 

10115 
54443 

GNP (current prices, bil. of Won) 13818 17807 24002 30802 36750 45528 52182 
CEEITGE (%) 15.22 16.75 16.01 16.52 17.11 17.95 19.54 
CEE/GNP CUR (%) 2.53 2.64 2.52 2.80 3.06 3.17 3.79 
EE/GNP CUR (%) 6.66 6.32 
GDP (1985 pnces,bil.of Won) 42151 46749 51289 55102 53989 57615 61821 
Population (millions) 35.85 36.41 36.97 37.53 38.12 38.72 39.33 
Real GDP/POP (000 Won) 
Annual Growth Rate Real GDP/POP (%) 

1175.76 
11.42 

1283.96 
9.20 

1387.31 
8.05 

1468.21 
5.83 

1416.29 
-3.54 

1487.99 
5.06 

1571.85 
5.64 

Gross Fixed Cap Form.(cp,bil.of Won) 3365 5100 7909 10576 12226 13276 15446 
Increase in Stocks(cp, bil.of Won) 181 60 132 702 -154 718 117 
Total Investment (cp, bil of Won) 3546 5160 8041 11278 12072 13994 15563 
TIIGDP CUR (%) 25.34 28.55 33.05 36.01 31.73 29.47 28.59 
Net Factor Inc.fr.abr.(cp, bil. Won) -178 -267 -325 -521 -1291 -1954 -2261 
Expenditure on R&D (cp,bil. of Won) 60.90 108.29 152.42 174.04 211.73 293.13 457.69 
Expenditure on R&D/GNP CUR(%) 0.44 0.61 0.64 0.57 0.58 0.64 0.88 

YEAR 1976 1977 1978 1979 1980 1981 19821 

Sources: International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990 
National Science Board, Science & Engineering Indicators - 1987 (data expenciture on R&D 

for Japan and United States) 
Organisation for Economic Co-operation and Development, Educational Statistics in OECD 

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 6. SOUTH KOREA, 1983 -1989
 

YEAR 198.3 1984 1985 1986 1987 1988 1989 

Education Expenditure (bil.of Won)

Central 
 2188 2258 2459 2709 3108 3701 4143 
State/Province 
Local

Total Gov. Expenditure (bil.of Won) 10682 11875 13336 14948 16944 19454 23776GDP (current prices, bil.of Won) 63833 72644 80847 93426 108428 127963 142267GNP (current prices, bil. of Won) 61722 70084 78088 90599 106024 126231 141066CEE/TGE (%) 20.48 19.01 18.44 18.12 18.34 19.02 17.43CEE/GNP CUR (%) 3.54 3.22 3.15 2.932.99 2.93 2.94
EE/GNP CUR (%)
GDP (1985 pdces,bil.of Won) 69101 75606 80847 90868 101804 113492 120429Population (millions) 39.93 40.51 40.80 41.18 41.57 41.97 42.38Real GDP/POP (000 Won) 1730.55 1866.35 1981.54 2206.61 2448.98 2704.12 2841.65Annual frowth Rate Real GDP/POP (%) 10.10 7.85 6.17 11.36 10.98 10.42Gross Fixed Cap Form.(cp,bil.of Won) 18669 20998 22837 25993 

5.09 
31131 37355 44778Increase in Stocks(cp, bil.of Won) -308 668 837

Total Investment (cp, bil of Won) 
492 813 1857 4342

18361 21666 23674 26485 31944 39212 49120TI/GDP CUR (%) 28.76 29.82 29.28 28.35 29.46 30.64 34.53Net Factor Inc.fr.abr.(cp, bil. Won) -2111 -2560 -2759 -2827 -2404 -1732 -1201Expenditure on R&D (cp,bil.of Won) 1155.16 1523.28Expenditure on R&D/GNP CUR(%) 1.48 1.68 

YEAR 1983 1984 1985 1986 1987 1988 1989 

Sources: International Monetary Fund, Government Finance Statistics 1982 and 1990
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)
Organisation for Ecor"omic Co-operation and Development, Educational Statistics in OECD 

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,

Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:Form.(cp,bil.of
http:pdces,bil.of


EXPENDITURE ON EDUCATION, R & DAND INVESTMENT ON PHYSICAL CAPITAL: 7. THAILAND, 1950 -1968 

YEAR 1950 	 1960 1964 19661965 	 1967 1968 

Total Education Exp (mil. of Baht) a) 
Central 
Local 

Total Gov.Expenditure (mil.of Batt) a) 
GDP (current prices, bil. of Baht)b) 22.6 54.0 74.7 84.3 101.4 	 108.3 116.8GNP (current prices, bil.of Baht) b) 22.6 53.9 74.6 84.3 101.4 108.5 117.1 
CEEfTGE (%) 
CEE/GNP CUR (%) 
EE/GNP CUR (%)
 
GDP (1985 prices, bil. of Baht) b) 108.4 180.5 237.5 256.2 
 287.5 309.9 336.2Population (millions) b) 19.64 26.39 30.08 31.03 3332 	 34.04Real GDP/POP (000 Baht) 	 5.519 6.840 7.896 8.257 8.984 	 9.391 9.877Annual Growth Rate Real GDP/POP % 	 2.17 1.04 8.82 5.174.57 	 4.52
Gross Fixed Cap Form.(cp,bi.Baht)b) 2.3 	 7.6 14.5 16 20.4 24.9 27.5Increase in Stocks(cp,bil.of Baht)b) 	 0.5 0.9 	 0.5 3.61 0.8 2
Total Investment (cp,bil.of Baht) b) 2.8 8.5 15 	 17 24 25.7 29.5TVGDP CUR (%) 12.39 15.74 20.08 20.17 23.67 23.73 25.26Net Factor Inc.fr.abr(cp, bil. Baht) b) -0.1 -0.1 0.2 0.3 
Expenditure on R&D (cp, bil.of Baht) c) 
Expenditure on R&D/GNP CUR(%) 

YEAR 1950 	 1960 1964 1965 1966 	 1967 1968 

Sources: 	 a) Intemational Monetary Fund, Government Finance Statistics 1982 and 1990 
b) International Monetary Fund, International Financial Statistics 1990 
c) UNESCO Office o' the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Comrunication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 

http:cp,bil.of
http:Stocks(cp,bil.of


EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 7. THAILAND, 1969 - 1975 

YEAR 1969 	 1970 1971 1972 1973 	 1974 1975 

Total Education Exp (mil. of Baht)

Central 
 5646 6046 7708 8907 
Local

Total Gov.Expenditure (mil.of Bal) 28316 	 32673 34956 44246GDP (current prices, bil. of Baht) 128.6 	 147.4 153.4 170.1 222.1 	 279.2 303.3GNP (current prices, bil.of Baht) 128.8 	 147.6 153.3 169.5 221.2 	 279.1 303.3CEE/TGE (%) 19.94 	 18.50 22.05 20.13CEEIGNP CUR (%) 3.33 2.73 2.76 2.94 
EE/GNP CUR (%)
GDP (1985 prices, bil. of Baht) 362.8 400.7 420.6 437.8 	 480.9 501.9 526.2Population (millions) 35.11 36.37 37.49 38.59 39.69 40.78 41.87Real GDP/POP (000 Baht) 10.333 	 11.017 11.219 11.345 12.116 12.308 12.567Annual Growth Rate Real GDP/POP (%) 4.62 6.62 1.83 1.12 	 6.80 1.58 2.11Gross Fixed Cap Form.(cp, bil. Baht) 30.8 35 35.8 38.6 49.9 65 69.4Increase in Stocks (cp, bil.of Baht) 3.1 2.7 1.4 -1.8 10 9.3 11.8Total Investment (cp, bil.of Ball) 33.9 	 37.7 36.837.2 	 59.9 74.3 81.2TI/GDP CUR (%) 26.36 	 25.58 24.25 21.63 26.97 26.61 	 26.77Net Factor Inc.fr.abr(cp, bil. Baht) 0.2 	 0.2 -0.1 -0.6 -0.9 -0.1 0
Expenditure on R&D (cp, bil.of Laht) 
Expenditure on R&D/GNP CUR(%) 

YEAR 	 1969 1970 1971 1972 1973 1974 1975 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Ergineering Indirators - 1987 (data expenditure on R&D 

for Japan and United States)

Organisation for Economic Co-operaton and Development, Educational Statistics in OECD
 

courries, Paris 1981 (data: education expenditure for Japan)

UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 7. THAILAND, 1976 -1982
 

YEAR 1976 1977 	 1978 1979 1980 1981 1982 

Total Education Exp (mil. of Baht) 35514
Central 	 12024 14409 16212 19720 24695 27320 33754 
Local 1760Total Gov.Expenditure (mil.of Baht) 55238 	 64140 80105 95823 124484 144611 169695

GDP (current prices, bil. of Baht) 	 346.5 403.5 488.2 658.5558.9 	 760.2 820
GNP (current prices, bil.of Bahl) 	 345.6 402.3 484.6 552.6 653.1 748.2 807.1 
CEEFTGE (%) 21.77 22.46 20.24 20.58 19.84 	 18.89 19.89
CEE/GNP CUR (%) 3.48 	 3.58 3.35 3.57 3.78 3.65 4.18EE/GNP CUR (%) 4.40
GDP (1985 prices, bil. of Baht) 	 575.5 632.5 	 698.5 735.6 770.8 819.6 852.9Population (millions) 42.96 44.04 45.1 46.14 46.72 47.74 48.74 
Real GDP/POP (000 Baht) 13.40 	 14.36 15.49 15.94 16.50 17.17 17.50Annual Growth Rate Real GDP/POP (%) 6.59 7.21 7.84 2.94 3.48 	 4.06 1.93
Gross Fixed Cap Form.(cp, bil. Baht) 79.4 104.6 	 123.3 142.9 165.7 188.1 192.2
Increase in Stocks (cp, bil.of Baht) 3.7 3.9 14.3 9.2 8.3 11.7 -2.6
Total Investment (cp, bil.of Baht) 83.1 108.5 	 137.6 152.1 174 199.8 189.6
TL'GDP CUR (%) 23.98 26.89 28.19 27.21 26.42 26.28 23.12
Net Factor Inc.fr.abr(cp, bil. Baht) -0.9 	 -1.2 -3.6 -6.3 -5.4 -12.0 -12.9
Expenditure on R&D (cp, bil.of Baht) 2.549 	 3.271
Expenditure on R&D/GNP CUR(%) 0.39 	 0.41 

YEAR 1276 	 1277 19§- 1272 1980 1981 1982 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990 
National Science Board, Science & Engineering Indicators - 1987 (data expencditure on R&D 

for Japan and United States)
Organisation for Economic Co-operation and Development, Educational Statistics in OECU 

countries, Pads 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific, 

Statistical Digest for Asia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 7. THAILAND, 1983 - 1989 

YEAR 1983 	 1984 1985 1986 1987 	 1988 1989 

Total Education Exp (mil. of Baht)

Central 
 36559 	 39494 42351 43117 43798 45422 51503 
Local

Total Gov. Expenditure (mil.of Baht) 180134 191059 216816 220808 227009 	 235789 266317GDP (current prices, bil. of Baht) 910.1 	 973.4 1014.4 1094.7 1234.0 1465.7GNP (current prices, bil.of Baht) 903.4 	 962.0 996.8 1072.2 1211.4 1440.4
CEE/TGE (%) 20.30 	 20.67 19.53 19.53 19.29 19.26 19.34CEE/GNP CUR (%) 4.05 4.11 4.25 4.02 3.62 3.15
 
EE/GNP CUR %)

GDP (1985 prices, bil. of Baht) 
 914.8 	 980.0 1014.4 1060.0 1148.9 1275.0Population (millions) 49.73 	 50.71 52.6551.68 	 53.60 54.54 55.45Real GDP/POP (000 Baht) 18.40 	 19.33 19.63 20.13 21.43 23.38Annual Growth Rate Real GDP/POP (%) 5.12 5.06 1.57 2.57 	 6.47 9.06Gross Fixed Cap Form.(cp, bil. Baht) 218.5 238.6 	 240.3 290.5237.5 	 377.8Increase in Stocks (cp, bil.of Baht) 17.6 3.9 3.7 3.8 28.0 25.3Total Investment (cp, bi!.of Baht)TI/GDP CUR (%) 	 236.1 242.5 244 241.3 318.5 403.125.94 24.91 24.05 22.04 25.81 27.50
Net Factor Inr.r.abr(cp, bil. Baht) -6.7 -11.4 -17.6 -22.5 -22.6 -25.3
Expenditure on R&D (cp, bil.of Baht) 2.126 3.295 3.473
Expenditure on R&D/GNP CUR(%) 0.24 	 0.34 0.35 

YEAR 	 1983 1984 1985 1986 197 1988 1989 

Sources: 	 International Monetary Fund, Government Finance Statistics 1982 and 1990 
International Monetary Fund, International Financial Statistics 1990
National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States)
Organisation for Economic Co-operation and Development, Educational Statistics in OECD

countries, Paris 1981 (data: education expenditure for Japan)
UNESCO Office of the regional Co-ordinator for UNESCO Programmes in Asia and the Pasific,

Statistical Digest for .sia and the Pasific 1984: Education, Sciences, Culture,
Communication, Bangkok UNESCO 1985 (data expenditure on R&D for other countries 
except Japan and the United States) 



EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 8. UNITED STATES, 1950 - 1968
 

YEAR 1950 1960 1964 1965 1966 

Total Education Exp (bil.of US $) a) 9.6 19.4 27.3 29.6 34.8 
Central (Federal) 2.5 0.7 1.1 1.1 1.6 
State and Local 7.2 18.7 26.3 28.6 33.3

Total Gov Expend. (bil.of US $) b) 70.3 151.3 196.4 205.7 224.8 
Central (Federal) 42.4 90.3 115.9 119.0 129.9 
State and Local 27.9 61.0 80.6 86.7 94.9

GDP (cur.prices, bil.of US $) b) 286.7 511.9 644.4 699.3 766.4 
GNP (cur.prices, bil. of US $) b) 288.3 515.3 649.8 705.1 772.0
CEE/TGE(°/) 3.51 0.45 0.54 0.51 0.69 
CEE/GNP CUR (%) 0.86 0.13 0.16 0.15 0.20 
TEE/GNP CUR (%) 3.35 3.77 4.21 4.20 4.51 
GDP (1985 prices,bil.of US $) b) 1335.4 1847.5 2189.3 2316.1 2450.1
Population (millions) b) 152.27 180.68 191.89 194.3 196.56 
Real GDP/POP (US $) 8769.95 10225.26 11409.14 11920.23 12464.90 
Annual Growth Rate Real GDP/POP (%) 1.55 3.88 4.48 4.57
Govt.Gross Cap.Fonm.(cp,bil.of US $)b) 7.8 16.5 22.5 24.9 27.6 
Priv.Gross Fixed Cap.Form.(cp,b.US$)b) 48.3 75.1 94.3 106.3 114.4 
Increase in Stocks (cp,bil. of US $)b) 6.8 3.1 5.4 9.9 14.2 
Total Investment (cp,bil.of US $)b) 62.9 94.7 122.2 141.1 156.2
TI/GDP CUR (%) 21.94 18.50 18.96 20.18 20.38 
Expenditure on R&D (mil. US $)c) 
Expenditure on R&D/GNP (%) 
Est. Non-Defense R&D Exp.(bil. US $)c) 
NDRD/GNP (%) 

YEAR 1950 1960 1964 1965 1966 

Sources: a) Bureau of Census of the U.S., Statistical Abstract of the United States 1990 
b) International Monetary Fund, International Financial Statistics 1990 
c) National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States) 

1967 

40.2 
2.3 

37.9 
257.8 
151.8 
106.0 
810.5 
816.4 
0.89 
0.28 
4,93 
2520 

198.71 
12681.80 

1.74 
29.3 

115.4 
10.3 
155 

19.12 

1967 

1968 

43.6 
2.5 

41.2 
282.6 
166.4 
116.2 
885.9 
892.7 

0.87 
0.28 
4.89 

2624.6 
200.71 

13076.58 
3.11 
31.5 

129.1 
7.9 

168.5 
19.02 

1968 

http:13076.58
http:12681.80
http:cp,bil.of
http:Cap.Fonm.(cp,bil.of
http:12464.90
http:11920.23
http:11409.14
http:10225.26
http:prices,bil.of


1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 8. UNITED STATES, 1969 -1975
 

YEAR 1969 1970 1971 1972 

Total Education Exp (bil.of US $) a) 50.4 55.8 63.8 69.4 
Central (Federal) 3.1 3.1 4.4 3.6 
State and Local 

Total Gov Expend. (bil.of US $) b) 
Central (Federal) 

47.2 
308.3 
176.7 

52.7 
333.0 
184.9 

59.4 
372.1 
221.4 

65.8 
400.4 
211.6 

State and Local 131.6 148.1 150.7 188.8 
GDP (cur. prices, bil.of US $) b) 
GNP (cur. prices, bil. of US $) b) 
CEE/TGE(%) 
CEE/GNP CUR (%) 
TEE'GNP CUR (%) 

957.1 
964.0 

1.02 
0.33 
5.23 

1008.3 
1015.5 

0.92 
0.30 
5.49 

1093.4 
1102.7 

1.18 
0.40 
5.79 

1201.6 
1212.8 

0.90 
0.30 
5.72 

GDP (1985 prices,bil.of US $) b) 
Population (millions) b) 
Real GDP/POP (US $) 
Annual Growth Rate Real GDP/POP (%) 
Govt.Gross Cap.Form.(cp,bil.of US $)b) 
Priv.Gross Fixed Cap.Form.(cp,b.US$)b) 

2688.5 
202.68 

13264.75 
ERR 
31.2 

143.4 

2680.7 
205.05 

13073.40 
-1.44 
31.8 

145.7 

2756.8 
207.66 

13275.55 
1.55 
33.9 

164.7 

2894.1 
209.9 

13787.99 
3.86 
33.7 

191.5 
Increase in Stocks (cp,bil.of US $)b) 
Total Investment (cp,bil.ofUS $)b) 
TI/GDP CUR (%) 

9.8 
184.4 
19.27 

3.1 
180.6 
17.91 

7.1 
206.4 
18.88 

10.5 
235.7 
19.62 

Expenditure on R&D (mil. US $)c) 
Expenditure on R&D/GNP (%) 
Est. Non-Defense R&D Exp.(bil. US $)c) 
NDRD/GNP(%) 

26134 
2.57 

26676 
2.42 
18.1 
1.64 

28477 
2.35 
19.4 
1.60 

YEAR 1969 	 1970 1971 1972 

Sources: 	 a) Bureau of Census of the U.S., Statistical Abstract of the United States 1990 
b) International Monetary Fund, International Financial Statistics 1990 

1973 

74.9 
5.2 

69.7 
436.7 
231.4 
205.3 

1343.1 
1359.3 

1.19 
0.38 
5.51 

3044.4 
211.91 

14366.48 
4.20 
35.1 

219.2 
19.6 

273.9 
20.39 
30718 

2.26 
21.5 
1.58 

1973 

1974 	 1975 

81.7 	 95.0 
5.9 	 7.1 

75.8 	 87.9 
478.3 	 560.1 
252.6 	 291.9 
225.7 268.2 

1453.4 1580.9 
1472.8 1598.4 

1.23 	 1.28 
0.40 	 0.45 
5.55 5.94 

3028.1 2990 
213.85 	 215.97 

14159.93 	 13844.52 
-1.44 -2.23 
42.9 	 48.5 

225.4 	 225.2 
15.5 	 -5.6 

283.8 268.1 
19.53 16.96 
32864 35213 

2.23 	 2.20 
24.0 	 26.1 
1.63 	 1.63 

1974 	 1975 

c) National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 
for Japan and United States) 
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1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 8. UNITED STATES, 1976 -1982
 

YEAR 1976 1977 1978 1979 1980 1981 1982 

Total Education Exp (bil.of US $) a) 106.3 110.6 118.8 129.4 143.8 158.0 165.8 
Central (Federal) 9.1 7.8 8.0 10.0 10.6 12.2 11.5 
State and Local 

Total Gov Expend. (bil.of US $) b) 
97.2 

625.0 
102.8 
682.5 

110.8 
745.4 

119.4 
832.4 

133.2 
958.6 

145.8 
1109.8 

154.3 
1233.5 

Central (Federal) 322.0 359.3 400.1 452.0 526.3 624.6 710.5 
State and Local 303.0 323.2 345.3 380.4 432.3 485.2 523.0 

GDP (cur. prices, bil.of US $) b) 1761.7 1965.1 2219.2 2464.4 2684.4 3000.5 3114.8 
GNP (cur. prices, bil. of US $) b) 1782.8 1990.5 2249.7 2508.2 2732 3052.6 3166 
CEE/TGE(%) 1.45 1.15 1.08 1.20 1.10 1.10 0.93 
CEE/GNP CUR (%) 0.51 0.39 0.36 0.40 0.39 0.40 0.36 
TEE/GNP CUR (%) 5.96 5.56 5.28 5.16 5.26 5.18 5.24 
GDP (1985 prices,bil.of US $) b) 3136.1 3282.5 3456.2 3541.7 3536.1 3604.5 3512.6 
Population (millions) b) 
Real GDP/POP (US $) 

218.04 
14383.14 

220.24 
14904.20 

222.59 
15527.20 

225.06 
15736.69 

227.76 
15525.55 

230.14 
15662.21 

232.52 
15106.66 

Annual Growth Rate Real GDP/POP (%) 3.89 3.62 4.18 1.35 -1.34 0.88 -3.55 
Govt.Gross Cap.Forn.(cp,bil.of US $)b) 
Priv.Gross Fixed Cap.Form.(cpb.US$)b) 

49 
261.7 

51.5 
322.8 

56.7 
388.2 

60.5 
441.9 

71.5 
445.3 

73.1 
491.5 

77.2 
471.8 

Increase in Stocks (cp,bil. of US $)b) 16.0 21.3 28.7 13 -8.3 24 -24.5 
Total Investment (cp,bil.of US $)b) 326.7 395.6 473.6 515.4 508.5 588.6 524.5 
TI/GDP CUR (%) 18.54 20.13 21.34 20.91 18.94 19.62 16.84 
Expenditure on R&D (ntl. US $)c) 39018 42783 48129 54933 62593 71840 79328 
Expenditure on R&D/GNP (%) 2.19 2.15 2.14 2.19 2.29 2.35 2.51 
Est. Non-Defense R&D Exp.(bil. US $)c) 28.9 32.1 36.6 42.3 48.8 55.3 59.5 
NDRD/GNP (%) 1.62 1.61 1.63 1.69 1.79 1.81 1.88 

YEAR 1976 1977 1978 1979 1980 1981 1982 

Sources: a) Bureau of Census of the U.S., Statistical Abstract of the United States 1990 
b) International Monetary Fund, International Financial Statistics 1990 
c) National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D 

for Japan and United States) 



I. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 8. UNITED STATES, 1983 - 1989 

YEAR 
1983 1984 1985 1986 1987 1988 1989 

Total Education Exp (bil.of US $) a) 
Central (Federal) 
State and Local 

Total Gov Expend. (bil.of US $) b) 
Central (Federal) 
State and Local 

GDP (cur.prices, bil.of US $) b)
GNP (cur. prices, bil. of US $) b)
CEE/TGE(%) 
CEE.GNP CUR (%) 
TEE/GNP CUR (%)
GDP (1985 prices,bil.of US $) b)
Population (millions) b) 
Real GDP/POP (US $) 
Annual Growth Rate Real GDP/POP 0
Govt.Gross Cap.Form.(cp,bil.of US $)b)
Priv.Gross Fixed Cap.Form.(cp,b.US$)b) 
Increase in Stocks (cp,bil. of US $)b)
Total Investment (cp,bil.of US $)b)
TIGDPCUR (% 
Expenditure on R&D (mil. US $)c)
Expenditure on R&D/GNP (%)
Est. Non-Defense R&D Exp.(bil. US $)c) 
NDRD/GNP (%) 

176.6 188.6 205.9 224.4 240.7 
12.7 12.5 13.2 13.6 14.0

163.9 176.1 192.7 210.8 226.7
1350.8 1428.1 1581.0 1696.2 1810.0 
785.7 829.2 1032.1 1096.4 1148.7 
565.1 598.9 548.9 599.8 661.4 

3355.9 3724.8 3974.2 4205.4 4497.2
3405.7 3774.5 4014.9 4240.3 4526.7 

0.94 0.87 0.84 0.80 0.78 
0.37 0.33 0.33 0.32 0.31
5.19 5.00 5.13 5.29 5.323638.1 3879.7 4014.9 4129.2 4268.1 

234.8 237.00 239.28 241.62 243.93 
15494.46 16370.04 16779.09 17089.64 17497.23 

2.57 5.65 2.50 1.85 2.38
64.1 73 99.3 101.7 98.4

509.4 601.9 631.8 650.4 673.7 
-7.1 68.6 11.3 15.6 39.2 

566.4 743.5 742.4 767.7 811.3
16.88 19.96 18.68 18.26 18.04 

87204 97639 107642 116793 124250 
2.56 2.59 2.68 2.75 2.74
63.7 70.3 74.3 79.4 84.5 
1.87 1.86 1.85 1.87 1.87 

242.7 
1920.4 
1214.8 
705.6 

4839.4 
4864.3 

4433.5 
246.33 

17998.21 
2.86 
93.1 

718.1 
48.4 

859.6 
17.76 

YEAR 1983 1984 1985 1986 1987 1988 1989 

Sources: a) Bureau of Census of the U.S., Statistical Abstract of the United States 1990b) International Monetary Fund, International Financial Statistics 1990c) National Science Board, Science & Engineering Indicators - 1987 (data expenditure on R&D
for Japan and United States) 



1. EXPENDITURE ON EDUCATION, R& DAND INVESTMENT ON PHYSICAL CAPITAL: 9. TAIWAN, 1954 -1968 

YEAR 1954 1960 1964 1965 1966 1967 1968 
Total Education Exp (mil.of NT $) 737 1648 2545 2794 3459 4070 4865 

Central (Federal) 
State and Local 

Total Gov Expend. (mil.of NT$) 5356 12193 18486 22391 23836 30727 33002 
Central (Federal) 
State and Local

GDP (cur.prices, mil.of NT$) 25204 62507 101966 112627 126022 145817 169904GNP (cur.prices, mil. of NT$) 25200 62480 101982 112433 125925 145494 169446 
CEE/TGE(%) 
CEE/GNP CUR (%)
TEE/GNP CUR (%) 2.92 2.64 2.50 2.49 2.75 2.80GDP (1985 prices,mil.of NT$) 322918 

2.87 
535690 617631 630274613671 659053 703495Population (millions) 8.75 10.79 12.26 12.63 12.99 13.30 13.65Real GDP/POP (mil. of NT $) 36909 49638 50390 48596 48509 49564 51538

Annual Growth Rate Real GDP/POP (%) 5.06 0.38 -3.56 -0.18 2.18 3.98Gross Fixed Cap.Form.(cp,mil.of NT $) 3337 10361 14872 19090 24031 30022 37319Increase in Stocks (cp,mil. of NT $) 704 2257 4217 6456 2705 5860 5305Total Investment (cp,mil.of NT$) 4041 12618 '19089 25546 26736 35882 42624TI/GDP CUR (%) 16.03 20.19 18.72 22.68 21.22 24.61 25.09 
Expenditure on R&D (mi:. NT $) 
Expenditure on R&D/GNP (%) 

YEAR 1954 1960 1964 1965 1966 1967 1968 

Sources: Taiwan, Statistical Data Book 1989 
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1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 9. TAIWAN, 1969 -1975 

YEAR 1969 1970 1971 1972 1973 1974 1975 

Total Education Exp (mil.of NT$) 
Central (Federal) 
State and Local 

Total Gov Expend. (mil.of NT$) 
Central (Federal) 
State and Local 

GDP (cur. prices, mil.of NT$) 
GNP (cur. prices, mil. of NT $) 
CEE/TGE(%) 
CEE/GNP CUR (%)
TEE/GNP CUR (%) 
GDP (1985 prices,mil.of NT$) 
Population (millions) 
Real GDP/POP (US $) 
Annual Growth Rate Real GDP/POP (0/) 
Gross Fixed Cap.Forn.(cp,mil.of NT $) 
Increase in Stocks (cp,mil.of NT $) 
Total Investment (cp,mil.of NT$ 
TI/GDP CUR (%) 
Expenditure on R&D (mil. NT $) 
Expenditure on R&D/GNP (%) 

6818 

41869 

196845 
196598 

3.47 
748050 

14.34 
52183 

1.25 
43564 
4655 

48219 
24.50 

7992 

49153 

226805 
226393 

3.53 
773951 
14.676 
52736 

1.06 
49054 
8832 

57886 
25.52 

9636 

54829 

263676 
263554 

3.66 
796999 
14.995 
53151 

0.79 
61282 
7897 

69179 
26.24 

11046 

63668 

316172 
316240 

3.49 
843254 
15.289 
55154 

3.77 
74978 
6104 

81082 
25.64 

13512 

79856 

410405 
410289 

3.29 
970169 
15.565 
62330 
13.01 

102301 
17072 

119373 
29.09 

14994 

89934 

549577 
549400 

2.73 
1284131 

15.852 
81008 
29.97 

156712 
5P613 

215325 
39.18 

20741 

126436 

589651 
586307 

3.54 
1313197 

16.15 
81313 

0.38 
183312 

-4265 
179047 

30.36 

YEAR 1969 1970 1971 1972 1973 1974 1975 

Sources: Taiwan, Statistical Data Book 1989 



1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 9. TAIWAN, 1976 ­1982 

YEAR 1976 1977 1978 1979 1980 1981 1982 

Total Education Exp (mil.of NT $) 
Central (Federal) 
State and Local 

Total Gov Expend. (rail.of NT $) 
Central (Federal) 
State and Local 

GDP (cur. prices, mil.of NT$) 
GNP (cur.prices, mil. of NT$) 
CEE/TGE(%) 
CEE/GNP CUR (%)
TEE/GNP CUR (0/) 
GDP (1985 prices,mil.of NT$) 
Population (millions) 
Real GDP/POP (US $) 
Annual Growth Rate Real GDP/POP (%) 
Gross Fixed Cap.Form.(cp,nil.of NT $) 
Increase in Stocks (cp,mil. of NT $) 
Total Investment (cp,ril.ofNT $ 
T/GDP CUR (%) 
Expenditure on R&D (mil. NT $) 
Expenditure on R&D/GNP (%) 

23783 

149994 

7077.10 
702694 

3.38 
1384129 

16.51 
83846 

3.12 
195724 

20507 
216231 

30.55 

28277 

192493 

828995 
823871 

3.43 
1471521 

16.81 
87523 

4.39 
212590 

20360 
232950 

28.10 

38990 

226900 

991602 
989271 

3.94 
1549435 

17.14 
90420 

3.31 
255597 

24074 
279671 

28.20 

41228 

254711 

1195838 
1196238 

3.45 
1727359 

17.48 
93825 

9.30 
335916 

57463 
393379 

32.90 
7287 
0.61 

52846 

345396 

1491059 
1488953 

3.55 
2007391 

17.81 
112743 

14.08 
456446 

47465 
503911 

33.80 
7960 
0.53 

75561 

433221 

1773931 
1764278 

4.28 
2249510 

18.14 
124036 

10.02 
494043 

35790 
529833 

29.87 
12882 

0.73 

87698 

493741 

1886915 
1886233 

4.65 
2326286 

18.46 
126031 

1.61 
488659 
-20655 

468004 
24.80 
12859 

0.68 

YEAR 1976 1977 1978 1979 1980 1981 1982 

Sources: Taiwan, Statistical Data Book 1989 



1. EXPENDITURE ON EDUCATION, R & D AND INVESTMENT ON PHYSICAL CAPITAL: 9. TAIWAN, 1983 -1989 

YEAR 1983 1984 1985 
 1986 1987 1988 
 1989
 

Total Education Exp (mil.of NT $) 96554 98812 111865 129556 134293 148020
 
Central (Federal)
 
State and Local
 

Total Gov Exrd. (mil.of NT $) 498159 519049 
 563729 632661
 
Central (Federal)
 
State and Local
GDP (cur. prices, mil.of NTS) 2071821 2288866 2393024 
 2743757 3098024 3335234
GNP (cur. prices, mil. of NT $) 2074541 2311551 2434278 
 2814349 3164004 3423406
 

CEBTGE(%) 
CEE/GNP CUP. (%)TEE/GNP CUR (%) 4.65 4.27 4.60 4.60 4.24 4.32GDP (1985 p-ices,mil.of NT$) 2369803 2388619 
 2393024 2480500 2492613 
 2513132
Population (millions) 18.73 19.01 19.26 19.46 19.67 19.90Real GDP/POP (US $) 126504 125637 124261 127499 
 126702 126263
Annual Growth Rate Real GDP/POP (%) 0.38 -0.69 -1.10 2.61 -0.63 -0.35Gross Fixed Cap.Form.(cp,mil.of NT $) 472453 485109 449793 501182 598975 694059
Increase in Stocks (cp,mil.of NT $) 
 -3058 -748 -28656 -62948 12705 105080
Total Investment (cp,mil.of NT $ 469395 484361 421137 
 438234 611680 799139
TI/GDP CUR (%) 12.66 21.16 17.60 15.97 19.74 23.96Expenditure on R&D (mil. NT$) 14516 17028 20195 23537 30347
Expenditure on R&D/GNP (%) 0.70 0.74 0.83 0.84 0.96 

YEAR 1983 1984 1985 1986 1987 1988 1
 

Sources: Taiwan, Statistical Data Book 1989
 

http:cp,mil.of
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II.STRUCTURE OF GROSS DOMESTIC PRODUCTAND EMPLOYMENT: 1.INDONESIA, 1970 -1979 

YEAR 
GDP (atconstant 1980 market 
prices,inbil.of Ind.Rp.) a)

Aricuiture 
Industy 

Manufacturing 
Services,eic 

1970 
23165 

7547 
8293 
1707 
7325 

1971 
24669 

8006 
8642 
1761 
8021 

1972 
27015 

8131 
10500 
2027 
8384 

1973 
30079 

8889 
12753 
2336 
8437 

1974 
32388 

9220 
13656 
2714 
9512 

1975 
34015 

9220 
11779 
3048 

11016 

1976 
36364 

9656 
15560 
3343 

11148 

1%77 
39628 

9778 
17646 
3803 

12204 

1978 
42689 

10283 
18238 
4443 

14168 

1979 
45317 

10967 
18946 
5177 

15404 

Disbibution of GDP (%)
Agriculture 
Industry 

Mani rturing 
Services,elc 

Annual Growth Rate of GDP (%) 
Agriculture 
Industry 
Manufacturing 

Serces et1 
ToulcEmloyment (in0a)b) 

32.58 
35.80 

7.37 
31.62 

32.45 
35.03 

7.14 
32.51 

6.49 
6.08 
4.21 
3.16 
950 

41621 

30.10 
38.87 
7.50 

31.03 

9.51 
1.56 

21.50 
15.11 
4.53 

29.55 
42.40 

7.77 
28.05 

11.34 
9.32 

21.46 
15.24 
0.63 

28.47 
42.16 
8.38 

29.37 

7.68 
3.72 
7.08 

16.18 
12.74 

27.11 
40.51 
8.96 

32.39 

5.02 
0.00 
0.90 
12.31 
1581 

26.55 
42.79 

9.19 
30.66 

6.91 
4.73 

12.93 
9.68 
1.20 

5144 

24.67 
44.53 
9.60 

30.80 

8.98 
1.26 

13.41 
13.76 
947 

4314 

24.09 
42.72 
10.41 
33.19 

7.72 
5.16 
3.35 
16.83 
16.09 
51780 

24.20 
41.81 
11.42 
33.99 

6.16 
6.65 
3.88 

16.52 
8 

51004 

Agriculture 26473 35258 29694 31545 32662 

IndustryMining 

ManufacturingConstruction 

Electricity, Gas and Water 

348486 

2682678 

37 

473644 

35601098 

34 

5212171 

4171838 

32 

4798123 

356806 

13 

6998238 

54641283 

13 

ServicesetcTranlsport and Communications 
Trade and Finance 
Pulic Administration and Defense 
Othars 

11664951 
4715 
4120 
1878 

134501112 
6327 
5157 

854 

134081421 
6861 
5094 

32 

154371289 
7751 
6395 

3 

113451253 
5438 
4653 

1 

Annual Growth Rate of Employmet (%)
Total 
Agriculture 
Industry 

Manufacturing 
Services Pt 

Absolute Productivity (il.of Rupiah perworker)
Total 0.59 
Agriculture 0.30 
Industry 2.48 

Manufacturing 0.66 
Services,etc 0.69 

0 
0.27 
3.29 
0.94 
083 

-9.60 
-15.78 
10.05 
17.16 
-.81 

-680.82 
0.33 
3.39 
0.91 
0.91 

7.17 
6.23 
-7.95 
-7.56 
1514 

0.82 
0.3 
3.8 
1.15 
0.92 

-1.50 
3.54 

45.88 
41.72 
-9 51 

0.89 
0.34 
2.71 
0.95 
1.36 

Annual Growth Rate of Absolute Produtti,Total 
Agrk'uture 

tb d 
20.5 
20.24 

0.51 
-1.01 

7.77 
3.01 

InbustryManufacturing 
Services,etc 

305-2.90 
9.82 

122826.39 
0.83 

-287-17.78 
47.95 

RelaJve Labor Absorption Rao 
TotlAgriculture 
Industry 

Manu fwtu,-ig 
'_Services.et9 

YE:AR 1970 1971 19 -.19713 19-74 1975 1WE 

-1.07-12.49 
0.75 
1.25 
-0.03 
19q77 

0.931.21 
-2.37 
-0.45 
0,94 
197 

-0.240.53 
11.82 
2.53 
'.04 
19791 

Sources: a) The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank, World TablIes 1991, Washington D.C., 1991 
b) Indonesia, Biro Pusat Statissbk, Statistical Pocketbook of Indonesia 1974f75 
b) Indonesia, Bro Pusat Stafislik, Statisical Yearb-ook of Indonesia 1983 
b) International Labour Office, Yearbook of Lai:;,jur Statistics, Geneva (various years) 

287 



II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 1.INDONESIA, 1980 -1989 

YEAR 
GDP (at constant 1980 market 
prices, in bil.of Ind. Rp.) a)

Agriculure 
Industr 

Manufacturing
Services, tc 

1980 
48913 

11725 
20405 
6353 

16783 

1981 
52545 

12289 
21444 
6853 

18812 

1982 
52360 

12420 
19764 
6935 

20176 

1983 
54067 

12653 
20224 
7142 

21190 

1984 
57339 

13178 
21856 
8498 

22305 

1985 
58703 

13735 
21982 
9211 

22986 

1986 
61134 

14091 
23014 
9726 

24029 

1987 
63329 

14465 
23455 
10484 
25409 

11 
74318 

15865 
27693 
14194 
30874 

79766 

16553 
29896 
15485 
33489 

Distribution of GDP (%)
Agriculture 
Industry 

Manufacturing 
Servicesetc 

23.97 
41.72 
12.99 
34.31 

23.39 
40.81 
13.04 
35.80 

23.72 
37.75 
13.24 
38.53 

23.40 
37.41 
13.21 
39.19 

22.98 
38.12 
14.82 
38.90 

23.40 
37.45 
15.69 
39.16 

23.05 
37.65 
15.91 
39.31 

22.84 
37.04 
16.55 
40.12 

21.35 
37.26 
19.10 
41.54 

20.75 
37.48 
19.41 
41.98 

Anneal Growth Ram of GDP (%) 
Agriculture 
Industry 

Manufacturing 
Servces etc 

Total Emloyment in000) b)y,123 

7.94 
6.91 
7.70 

22.72 
8.95 

51554 

7.43 
4.81 
5.09 
7.87 

1209 

-0.35 
1.07 

-7.83 
1.20 
7.25 

57e')3 

3.26 
180 
2.33 
298 
5.03 

57811 

6.05 
4.15 
8.07 

18.99 
5.26 

60084 

2.38 
4.23 
0.58 
8.39 
3.0 

62457 

4.14 
2.59 
4.69 
5.59 
454 

6338 

3.59 
2.65 
1.92 
7.79 
5.4 

7D402 

17.35 
9.68 

18.07 
35.39 
21.51 

72817 

7.33 
4.33 
7.96 
9.09 
847 

Agriculture 
Industry 

Mining 
Manufacturing 
Construction 
Electricity, Gas and Water 

2B34 
6791 
387 

4680 
1657 

66 

36336 

326 
4727 

31593 
8621 

391 
6022 
2146 

62 

32014 

405 
5339 

33079 

411 
5565 

34142 
8377 

416 
5796 
2096 

70 

37645 
5606 

421 
6049 

3722 
5819 

427 
6307 

40456 
5899 

Services~etc 

Transport and Communications 
Trade and Fnance 
Public Adm. and Defense 
Others 

15929 

1469 
6981 
7145 
334 

17589 

1796 
8667 
7125 

1 

19939 

1958 
9596 
8317 

67 

14938 
10018 

131 

14659 
11200 

3 

11176 
15276 

10 

Annual Growth Rate of Employment (%)
Total 1.08 14.68 
Agricultxe -11.72 26.02 
Industry -2.97 

Manufacturing -14.35 1.00
Se'vicp.e st 4n 41 

Absolute Productivity (mil. of Rupiah per worker)
Total 0.95 0.89 
Agricu 0.41 0.34 
Inckstry 

Manufacturing 1.36 1.45 
Services'etc 

-2.23 
-13.05 

27.39 

0.91 
0.39 
2.29 
1.15 
1.15 

0.01 
1.33 

-11.34 

0.94 
0.40 

1.34 

3.93 
3.33 

4.23 

0.95 
0.40 

1.53 

3.95 
3.21 

4.15 

0.94 
0.40 
2.62 
1.59 
1.15 

9.42 
10.26 

4.37 

0.89 
0.37 

1.61 

3.02 
2.86 

4.27 

0.90 
0.37 

1.66 

3.43 
4.48 

1.02 
0.39 
4.69 

Annual Growth Rate of Abdwle Productivity (%)
Total 6.79 -6.33 
Agriculture 21.10 -16.83 
Industry 

Manufacturing 43.28 6.80 
Services,etc 

1.92 
16.24 
-5.39 

-20.56 
-5.47 

3.25 
0.54 

16.13 

2.04 
0.80 

14.15 

-1.51 
0.98 
4.60 
4.07 
0.17 

-4.82 
-6.95 

1.17 

0.55 
-0.20 

3.38 

13.46 
4.98 

21.40 

Relativa Labor Absorption Ratio 
Total 
Agriculture 
Industry

Manufacturing 
Serices.etc 

VFAR 

0.14 
-1.70 
-0.39 
-0.63 
4.51
180 

1.98 
5.41 

0.13 

1.981 

6.34 
-12.24 

22.89 

j98 

0.00 
0.71 

-3.80 

1983 

0.65 
0.80 

0.22 

1284 

1.66 
0.76 

0.49 

lqR5 

2.27 
3.96 

0.78 

198 

0.84 
1.08 

0.55 

1987 

0.20 
0.46 

198 18q 

Sources: a)The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank, World Tables 1991, Washington D.C., 1991
b)Indonesia, Biro Pusat Stabstik, Statistical Pocketbok of Indonesia 1974175 
b)Indonesia, Biro Pusat Statistik, Statistical Yearbook of Indonesia 1983 
b)Intemational Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 2. JAPAN, 1970 - 1979 

YEAR 
GDP (atconstant 190 maret 

1970 
152579 

1971 
159120 

1972 
172435 

1973 
186027 

1974 
183783 

1975 
188542 

1976 
197558 

1977 
208004 

1978 
218611 

1979 
229951 

price, inbil. of Yen) a) 
Agriculture 
Industry 

Manufacturing 
Senvices,eto 

9082 
61947 
39554 
81550 

8567 
65896 
41773 
84657 

9713 
71504 
45749 
91218 

10336 
79123 
52014 
96568 

10112 
77152 
51911 
96519 

10071 
76053 
48745 

102418 

9601 
80997 
53645 

106960 

9402 
84078 
56577 

114524 

9358 
90237 
60338 

119016 

9493 
95217 
64451 

125241 

Distribution of GDP (%) 
Agriculture 
Industry 

5.95 
40.60 

5.38 
41.41 

5.63 
41.47 

5.56 
42.53 

5.50 
41.98 

5.34 
40.34 

4.86 
41.00 

4.52 
40.42 

4.28 
41.28 

4.13 
41.41 

Manufacturing 25.92 26.25 26.53 27.96 28.25 25.85 27.15 27.20 27.60 28.03 
Servics,eL. 53.45 53.20 52.90 51.91 52.52 54.32 54.14 55.06 54.44 54.46 

Annual Gowth Rate of GDP (/) 4.29 8.37 7.88 -1.21 2.59 4.78 5.29 5.10 5.19 
Agriculture -5.67 13.36 6.41 -2.17 -0.41 -4.67 -2.07 -0.47 1.44 
Industry 

Manufacturing 
Sevices.eto 

Total Employment (in000) b) 50920 

6.37 
5.61 
3.81 

51220 

8.51 
9.52 
7.75 

51250 

10.66 
13.69 
5.87 

52570 

-2.49 
-0.20 
-0.05 

52360 

-1.42 
-6.10 
6.11 

52240 

6.50 
10.05 
4.43 

52720 

3.80 
5.47 
7,07 

53430 

7.33 
6.65 
392 

54080 

5.52 
6.82 
5.23 

54810 

Agriculture 8860 8150 7550 7050 6750 6610 6430 6340 6330 6130 

Industy 18190 18450 18610 19570 19380 18730 18880 18890 18930 19140 
ining 

Manufaturing 
Construction 

200 
13770 
3940 

.190 
13830 
4140 

160 
13830 
4330 

130 
14430 
4670 

140 
14270 
4640 

160 
13460 
4790 

180 
13450 
4920 

190 
13400 
4990 

150 
13260 
5200 

120 
13330 
5360 

Electricity, Gas &Water 280 290 290 340 330 320 330 310 320 330 

Services,etc 23870 24620 25090 25950 26230 26900 27410 28200 28820 29540 
Transport and Comnm. 
Trade and FWance 
Communlj, Soc.& Personal 

3240 
11440 
9120 

3330 
11800 
9420 

3270 
11990 
9750 

3370 
12420 
10060 

3310 
12600 
10220 

3320 
12970 
10510 

3410 
14270 
9630 

3410 
14790 
9880 

3420 
15U60 
10240 

3490 
15380 
10560 

Othexs 70 70 80 100 100 100 100 120 100 110 

Annual Growth Rate of Employment (%)
Total 0.59 0.06 2.58 -0.40 -0.23 0.92 1.35 1.22 1.35 
Agriculture 
Industry 

Manufacturing 

-8.01 
1.43 
0.44 

-7.36 
0.87 
0.00 

-6.62 
5.16 
4.34 

-4.26 
-0.97 
-1.11 

-2.07 
-3.35 
-5.68 

-2.72 
0.80 
-0.07 

-1.40 
0.05 
-0.37 

-0.16 
0.21 

-1.04 

-3.16 
1.11 
0.53 

Services-eto 3,14 1,91 3.43 1.08 2.55 1,90 2,88 220 250 
Absolute Productivity (mg. of Yen per worker)

Total 3.00 
Agriculture 1.03 
Industry 3.41 

Manufacturing 2.87 
Servicesetc 3.42 

3.11 
1.05 
3.57 
3.02 
3.44 

3.36 
1.29 
3.84 
3.31 
3.64 

3.54 
1.47 
4.04 
3.60 
3.72 

3.51 
1.50 
3.98 
3.64 
3.68 

3.61 
1.52 
4.06 
3.62 
3.81 

3.75 
1.49 
4.29 
3.99 
3.90 

3.89 
1.48 
4.45 
4.22 
4.06 

4.04 
1.48 
4.77 
4.55 
4.13 

4.20 
1.55 
4.97 
4.84 
4.24 

Annual Growth Rate of Absolute Produictivity (%) 
Total 
Agriculture 

3.68 
2.55 

8.30 
22.39 

5.17 
13.96 

-0.81 
2.18 

2.83 
1.70 

3.83 
-2.00 

3.89 
-0.68 

3.84 
-0.31 

3.79 
4.75 

Inoustry 
Manufacturing 

Servicesetc 

4.88 
5.15 
0.65 

7.58 
9.52 
5.73 

5.23 
8.97 
2.36 

-1.54 
0.92 

-1.12 

2.00 
-0.45 
3.47 

5.65 
10.13 

2.49 

3.75 
5.86 
4.07 

7.10 
7.77 
1.69 

4.36 
6.26 
2.67 

Relative Labor Absorption Ratio 
Total 
Agriculture 
Industry 

0.14 
1.41 
0.22 

0.01 
-0.55 
0.10 

0.33 
-1.03 
0.48 

0.33 
1.96 
0.39 

-0.09 
5.12 
2.35 

0.19 
0.58 
0.12 

0.25 
0.68 
0.01 

0.24 
0.34 
0.03 

0.26 
-2.19 
0.20 

Manufacturing 0.08 0.00 0.32 5.60 0.93 -0.01 -0.07 -0.16 0.08 
Services,etc 0.82 0.25 0.58 -21.26 0.42 0.43 0.41 0.56 0.48 

YEAR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Sources: a) The World Bank, World Tables 1988-89, Washington D.C., 1989 
a)The World Bank, World Tables 1991, Washington D.C., 1991 
b)International Labour Office, Yearbook of Labour Statistirs, Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PROOUCT AND EMPLOYMENT: 2. JAPAN. 1980 - 1969 

'YEAR 
GDP (at constant 1960 market 
prices, inbi. of Yen) a)

tAgricuwlture 
Industy 

Manufacturing 
Servicos,etc 

1980 
240177 

8847 
100681 
70232 

130649 

1981 
249446 

8578 
104434 
73416 

136434 

198 
256526 

9015 
108440 
77653 

139071 

1983 
264614 

9123 
112801 
83873 

142690 

1984 
277885 

9314 
122087 
93569 

146484 

1985 
290990 

9259 
129222 
100116 
152509 

1986 
297943 

8870 
131279 
100717 
157794 

1987 
282412 

8950 
121818 
90192 

151647 

1988 
300468 

8861 
131923 
97379 

159809 

1989 
312571 

Distribution of GDP (%) 
Agriculture
Industry 

Manufacturing 
Servics,etc 

3.68 
41.92 
29.24 
54.40 

3.44 
41.87 
29.43 
54.69 

3.51 
.12.27 
30.27 
54.21 

3.45 
42.63 
31.70 
53.92 

3.35 
43.93 
33.67 
52.71 

3.18 
44.41 
34.41 
52.41 

2.98 
44.06 
33.80 
52.96 

3.17 
43.14 
31.94 
53.70 

2.95 
43.91 
32.41 
53.19 

Annual Gr. Rata of GDP (%) 
Agricuibire 
Industry 

Manuf-'turing 
Servicesetc 

TotalEmployment (in000) b) 

Agriculture 

4.45 
-6.81 
5.74 
8.97 
4.32 

55350 

5770 

3.86 
-3.04 
3.73 
4.53 
4.43 

55810 

5570 

2.84 
5.09 
3.84 
5.77 
1.93 

56390 

5480 

3.15 
1.20 
4.02 
8.01 
2.60 

57320 

5310 

5.02 
2.09 
8.23 

11.56 
2.66 

57660 

5120 

4.72 
-0.59 
5.84 
7.00 
4.11 

58070 

5090 

2.39 
-4.20 
1.59 
0.60 
3.47 

58540 

4950 

-5.21 
0.90 

-7.21 
-10.45 

-3.90 
59110 

4890 

6.39 
-0.99 
8.29 
7.97 
5.38 

60110 

4740 

4.03 

61280 

4630 

Industry 
kining 
Manu facturing 
Construction 
Electricity,Gas &Water 

1956i0 
110 

13670 
5480 
300 

19700 
100 

13850 
5440 

310 

19650 
100 

13800 
5410 
340 

19930 
100 

14060 
5410 

360 

20080 
80 

14380 
5270 
350 

20250 
90 

14530 
5300 
330 

20180 
80 

14440 
5340 
320 

19970 
80 

14250 
5330 

310 

20520 
70 

14540 
5600 
310 

20990 
70 

14840 
5780 

300 

Servicesetc 
Transport and Comm. 
Trade and Fiance 
Community, Soc.& Personal 
Others 

30020 
3500 

15650 
10740 

130 

30540 
3440 

16060 
10920 

120 

31260 
3490 

16450 
11170 

150 

32080 
3500 

16790 
11640 

150 

32460 
3410 

17020 
11820 

210 

32730 
3430 

17100 
11970 

230 

33410 
3530 

17540 
12120 

220 

34250 
3480 

18040 
12490 

240 

34840 
3530 

18420 
12610 

280 

35670 
3680 

18800 
12880 

310 

Annual Growth Rate of Employment (%)
Total 0.99 
Agriculture -5.87 
Industry 2.19 

Manufacturing 2.55 
Services-etc 1.62 

Absolute Productivity (mi. of Yan per worker)
Total 4.34 
Agriculture 1.53 
Industry 5.15 

Manufacturing 5.14 
Services,etc 4.35 

0.83 
-3.47 
0.72 
1.32 
1.73 

4.47 
1.54 
5.30 
5.30 
4.47 

1.04 
-1.62 
-0.25 
-0.36 
2,36 

4.55 
1.65 
5.52 
5.63 
4.45 

1.65 
-3.10 
1.42 
1.88 
2.62 

4.62 
1.72 
5.66 
5.97 
4.45 

0.59 
-3.58 
0.75 
2.28 
1.18 

4.82 
1.82 
6.08 
6.51 
4.51 

0.71 
-0.59 
0.85 
1.04 
083 

5.01 
1.82 
6.38 
6.89 
4.66 

0.81 
-2.75 
-0.35 
-0.62 
2.08 

5.09 
1.79 
6.51 
6.97 
4.72 

0.97 
-1.21 
-1.04 
-1.32 
2.51 

4.78 
1.83 
6.10 
6.33 
4.43 

1.69 
-3.07 
2.75 
2.04 
1.72 

5.00 
1.87 
6.43 
6.70 
4.59 

1.95 
-2.32 
2.29 
2.06 
2.38 

5.10 

Annual Growth Rate of Absolute Productivity (%)
Total 3.43 
Agriculture -0.99 
Industry 3.47 

Manufacturing 6.26 
Servioes,etc: 2.65 

3.00 
0.44 
2.99 
3.17 
2.65 

1.78 
6.82 
4.10 
6.15 
-0.41 

1.48 
4.44 
2.56 
6.01 
-0.02 

4.40 
5.88 
7.42 
9.08 
1.46 

^.98 
-0.00 
4.96 
5.89 
3.25 

1.57 
-1.49 
1.94 
1.23 
1.36 

-6.13 
2.14 

-6.23 
-9.26 
-6.25 

4.62 
2.14 
5.39 
5.82 
3.60 

2.04 

Relative Labor Absorption Ratio 
Total 
Agriculture 
Industry 

Manufacturing 
Services,elc 

0.22 
0.86 
0.38 
0.26 
0.38 

0.22 
1.14 
0.19 
0.29 
0.39 

0.37 
-0.32 
-0.07 
-0.06 
1.22 

0.52 
-2.59 
0.35 
0.24 
1.01 

0.12 
-1.71 
0.09 
0.20 
0.45 

0.15 
0.99 
0.14 
0.15 
0.20 

0.34 
0.65 
-0.22 
-1.03 
0.60 

-0.19 
-1.35 
0.14 
0.13 
0.65 

0.26 
3.10 
0.33 
0.26 
0.32 

0.48 

YEAR 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

Sources: a) The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank World Tables 1991, Washington D.C., 1991 
b)International Labour Office, Yea:book of Labour Statistics, Geneva (various years) 
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H.STRUCTURE OF GROSS DOMESTIC PROOUCT AND EMPLOYMENT: 3. MALAYSIA. 1970- 1979 

YFAR 
GDP (at constant 1980 market 
prices, inmi. Ringgit) a)

Agriculture 
Industry 

Manufacturing 
Servics,etc 

1970 
24984 

7381 
8669 
3659 
8934 

1971 
26458 

7488 
9549 
4119 
9421 

1972 
28935 

8059 
10345 
4538 

10531 

1973 
32313 

9008 
11410 
5560 

11895 

1974 
34967 

9630 
11939 
6137 

133986 

1975 
35250 

9338 
11979 
6318 

13933 

1976 
39382 

10481 
14095 
7487 

14806 

1977 
42448 

'0729 
1511 
8280 

16528 

1978 
45320 

10905 
16707 
9048 

17708 

1979 
49613 

11532 
18899 
10073 
19182 

Disibution of GDP (%)
Agriculture 
Industy 
Manufactuing 

Services,eic 

29.54 
34.70 
14.65 
3576 

28.30 
36.09 
15.57 

35.61 

27.85 
35.75 
15.68 
36.40 

27.88 
35.31 
17.21 
36.81 

27.54 
34.14 
17.55 
38.32 

26.49 
33.98 
17.92 
Z,9.53 

26.61 
35.79 
19.01 
37.60 

25.28 
35.79 
19.51 
38.94 

24.06 
36.86 
19.96 
39.07 

23.24 
38.09 
20.30 
38.66 

Annual Growth Rate of GDP(%) 
Agricu lture 
Industry 

Manufacturing 
Servioes.etc 

Total Employment (in000) b) 

5.90 
1.45 

10.15 
12.57 
5.45 

9.36 
7.63 
8.34 

10.17 
11.78 

11.67 
11.78 
10.29 
22.52 
12.95 

8.21 
6.90 
4.64 

10.38 
1264 

0.81 
-3.03 
0.34 
2.9! 
3.99 

11.72 
12.24 
17.66 
18.50 
627 

7.79 
2.37 
7.78 

10.59 
1163 

6.77 
1.64 
9.98 
9.28 
7.14 

9.47 
5.75 

13.12 
11.33 
8,32 

Agrcultu 

Industy
Mirng 

Manufacturing 
Construction 
Electricty, Gas and Water 

Sorvices,eto 
Trajsport and Communications 
Trade and Finance 
Community, Social &Personal 
Others 

Annual Growth Rate of Employment (%) 
Total 
Agriculture 
Industy 

Manufactuing 

Absolute Productivity (000 Ringgit per worker) 
Total 
Agriculture 
Industry 

Manufacturing 
Services,etc 

Annual Growth Rate of Absolute Productiviy (%) 
Total 
Agriculture 
Industry

Manufacturing 
Servioeseto 

Relative Labor Absorption Ratio 
Total 
Agriculture 
Industry 
Mnufacturing

Services etc 
YEAR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Sources: a; The World Bank Word Tables 1988-89, Washington D.C., 1989 
a)The World Bank Wodd Tables 1991, Washington D.C., 1991 
b)International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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I. STRUCTURE OF GROSS DOMESTIC PRODUCT AND EPILOYMENT: 3. MALAYSIA, 1960- 1989 

YEAR 
GDP (at constant 1980 markot 
prics, in mi. Ringgit) a) 

Agriculture 
Industry 

Manufactuing 
Servioes.ek: 

1980 
53308 

11680 
20164 
11002 
21464 

1981 
56960 

12247 
20879 
11522 
23834 

198 
60355 

13040 
22276 
12167 
250 

1983 
64215 

12956 
24594 
.3125 
26665 

1984 
69282 

13324 
27411 
14739 
28547 

1985 
68514 

13657 
26490 
14175 
28367 

1986 
69430 

14202 
27745 
15242 
27483 

1987 
73135 

15259 
29562 
17285 
28314 

1988 
79678 

15966 
33284 
20326 
30428 

1989 
86756 

16892 
36949 
22765 
32915 

Distribution of GDP (%) 
Agriculture
Industy 

Manufaduring 
Services,etk 

21.91 
37.83 
20.64 
40.26 

21.50 
36.66 
20.23 
41.84 

21.61 
36.91 
20.16 
41.49 

20.18 
38.30 
20.44 
41.52 

19.23 
39.56 
21.27 
41.20 

19.93 
38.66 
20.69 
41.40 

20.46 
39.96 
21.95 
39.58 

20.86 
40.42 
23.63 
38.71 

20.04 
41.77 
25.51 
38.19 

19.47 
42.59 
26.24 
37.94 

Annual Growth Rate of GDP(%) 
Agriculture 
Industry 

Manufactuing 
Services.etc 

Total Employment (in000) b) 

7.45 
1.28 
6.69 
9.22 

1190 
4786.5 

6.85 
4.85 
3.55 
4.73 

11,04 
5067.1 

5.96 
6.48 
6.69 
5.60 
5,06 

5248.9 

6.40 
-0.64 
10.41 
7.87 
649 

5456.9 

7.89 
2.84 

11.45 
12.30 
7,06 

5566.7 

-1.11 
2.50 
-3.36 
-3.83 
-0,63 

5633.3 

1.34 
3.99 
4.74 
7.53 
-3.12 

5760.2 

5.34 
7.44 
6.55 

13.40 
3,02 

5983.8 

8.95 
4.63 

12.59 
17.59 
7.47 

8.88 
5.80 

11.01 
12.00 
817 

Agicatu 1780.7 1811.4 1635.8 1670.9 1695.0 1717.4 1764.5 1846.4 

Indusy 
Miring 
Manufacturing 
Constiction 
Electricity, Gas &Water 

1154.3 
46.4 

768.8 
273.4 
65.7 

1288.6 
55.5 

813.5 
351.8 
67.8 

1280.1 
51.7 

816.0 
377.5 

34.9 

1414.1 
55.1 

894.1 
425.6 

39.3 

1365.8 
46.5 

858.4 
428.0 
32.9 

1345.7 
44.4 

850.4 
419.4 

31.5 

1316.4 
40.6 

874.0 
369.4 
32.4 

1334.1 
33.0 
928.9 
336.3 
35.9 

Services,eic 
T'ansport and Comm. 
Trade and Finance 
Community,Soc.& Personal 
Others 

1851.5 
209.6 
.'92.3 
949.6 

1967.1 
233.5 
705.3 

1027.9 
0.4 

2333.0 
223.1 

1063.0 
1046.7 

0.2 

2371.9 
235.9 

1095.0 
1040.3 

0.7 

2505.9 
242.8 

1157.1 
1104.1 

1.9 

2570.2 
224.3 

1213.2 
1131.8 

0.9 

2679.3 
242.0 

1269.7 
1166.9 

0.7 

2803.3 
252.0 

1333.3 
1217.5 

0.5 

Annual Growth Rate of Employment (%)
Total 
Agriculture 
Industry 
Manufacturing 

Servioes.etc 
Absolute Productivity (000Ringgit per worker)

Total 1113.72 
Agricuture 655.92 
Industry 1746.86 
Manufacturing 1431.06 

Servioes,etc 1159.28 

5.86 
1.72 

11.63 
5.81 
6.24 

1124.11 
676.11 
1620.29 
1416.35 
1211.63 

3.59 
-9.69 
-0.66 
0.31 
1860 

1149.86 
797.16 
1740.18 
1491.05 
1073.25 

3.96 
2.15 

10.47 
9.57 
1.67 

1176.77 
775.39 

1739.20 
1467.9G 
1124.20 

2.01 
1.44 
-3.42 
-3.99 
5,65 

1244.58 
786.08 

2006.96 
1717.03 
1139.19 

1.20 
1.32 
-1.47 
-0.93 
257 

1216.23 
795.21 
1968.49 
1666.86 
1103.69 

2.25 
2.74 
-2.18 
2.78 
424 

1205.34 
8C4.87 

21C7.CC 
1743.94 
1025.75 

3.88 
4.64 
1.34 
6.28 
4,63 

12.22 
826.42 

2215.88 
1860.80 
1010.02 

Annual Growth Rate of Absolute Prodictivity (%) 
Total 
Agriculturo 
Industry 
Manufacturing 

Servicseok 

0.93 
3.06 
-7.25 
-1.03 
4.52 

2.29 
17.90 
7.40 
5.27 

-11.42 

2.34 
-2.73 
-0.06 
-1.55 
4.75 

5.76 
1.38 

15.40 
16.97 
1.33 

-2.28 
1.16 
-1.92 
-2.92 
-3.12 

-0.90 
1.21 
7.07 
4.62 
-7.06 

1.40 
2.68 
5.14 
6.70 
-1.53 

Relative Labor Absorption Ratio 
Total 
Agricultire 
Industy 
Manufacturing 

Services-etc 
YEAR 1980 

0.86 
0.36 
3.28 
1.23 
0.57 
1981 

0.60 
-1.50 
-0.10 
0.05 
368 
1982 

0.62 
-3.33 
1.01 
1.22 
026 
1983 

0.26 
0.51 
-0.30 
-0.32 
0.80 
1984 

-1.08 
0.53 
0.44 
0.24 
-407 
1985 

1.68 
0.69 
-0.46 
0.37 
-136 
1986 

0.73 
0.62 
0.21 
0.47 
1.53 
1987 1988 1989 

Sources: a)The World Bank,World Tables 1988-89, Washington D.C., 1989 
a)The Wurld Bank World Tables 1991, Washington D.C., 1991 
b)International Labour Office, Yearbook of LabourStatistics,Geneva (variousyars) 
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II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 4. PHIUPPINES, 1970-1979 
YEAR 1970 1971 1972 1973 1974 1975 197M 1977 1978 1979 
GDP (at constant 1980 markot 145.42 152.55 161.03 174.78 183.45 195.56 210.89 224.07 236.46 251.40 
prices, inbil.of Pesos) a)

Agriculture 
Industy 

Manuacturing 
Sevices,otc 

38.42 
43.61 
32.92 
63.39 

40.31 
47.01 
35.12 
65.23 

41.98 
52.17 
38.98 
66.88 

44.59 
58.83 
44.55 
71.36 

45.89 
62.02 
46.50 
75.54 

47.72 
67.53 
48.17 
80.31 

51.63 
74.77 
50.96 
84.49 

54.24 
80.86 
54.85 
88.97 

56.32 
85.79 
58.75 
94.35 

58.93 
92.45 
61.82 

100.02 

Distribution of GDP (%)
AgricAture 
Indusby 

Manufacturing 
Servicas,otc 

26.42 
29.99 
22.64 
43.59 

26.42 
30.82 
23.02 
42.76 

26.07 
32.40 
24.21 
41.53 

25.51 
33.66 
25.49 
40.83 

25.01 
33.81 
25.35 
41.18 

24.40 
34.53 
24.63 
41.07 

24.48 
35.45 
24.16 
40.06 

24.21 
36.09 
24.48 
39.71 

23.82 
36.28 
24.85 
39.90 

23.44 
36.77 
24.59 
39.79 

Annual Growth Rate of GDP (%) 
Agriculturo 
Industry 

Manufacturing 
Services etc 

Total Employment (in000)b) 1i35? 

4.90 
4.92 
7.80 
6.68 
2.90 

12246 

5.56 
4.14 

10.98 
10.99 
2.53 

12834 

8.54 
6.22 

12.77 
14.29 
670 

13450 

4.96 
2.92 
5.42 
4.38 
586 

13885 

6.60 
3.99 
8.88 
3.59 
631 

14143 

7.84 
8.19 

10.72 
5.79 
520 

14238 

6.25 
5.06 
8.14 
7.63 
5.30 

14547 

5.53 
3.83 
6.10 
7.11 
605 

16668 

6.32 
4.63 
7.76 
5.23 
601 

Agiculture 6100 6091 6907 7352 7727 7633 7659 7276 8702 

Industry 
Mining 
Manufacturing 
Construction 
Electricity, Gas &Water 

1877 
52 

1354 
438 

33 

1994 
58 

1443 
438 

55 

1919 
52 

1396 
429 
42 

1901 
62 

1406 
395 
38 

1921 
47 

1442 
394 
38 

2076 
49 

1546 
437 

44 

2158 
81 

1598 
428 

51 

2288 
72 

1638 
522 

56 

2518 
67 

1916 
480 
55 

Services'etc 
Transport and Comm. 
Trade and Fince 
Community, Soc.&Personal 
Others 

3381 
498 
839 

1861 
183 

4161 
521 

1517 
2095 

28 

4008 
486 

1558 
1954 

10 

4197 
509 

1566 
2095 

27 

4237 
51( 

1559 
2143 

25 

443, 
510 

1599 
2290 

35 

4421 
600 

1398 
2374 

49 

4983 
680 

1530 
2658 

115 

5448 
681 

2053 
2660 

54 

Annual Growth Rate of Employment (%)
Total 
Agriculture 
Industry 

Manufactunng 
Srvin Ptn 

7.82 
-0.15 
6.23 
6.57 

2307 

4.80 
13.40 
-3.76 
-3.26 
-36A 

4.80 
6.44 

-0.94 
0.72 
472 

3.23 
5.10 
1.05 
2.56 
095 

1.86 
-1.22 
8.07 
7.21 
465 

0.67 
0.34 
3.95 
3.36 
-029 

2.17 
-5.00 
6.02 
2.50 

1271 

14.58 
19.60 
10.0 
16.97 
3.1 

Absolute Productvity (000 Pesos per worker)
Total 12.80 
Agriculture 6.30 
Industry 23.23 

Manufacturing 24.31 
S ,rvices.ec 18.75 

12.46 
6.62 

23.58 
24.34 
15.68 

12.55 
6.08 

27.19 
27.92 
16.69 

12.99 
6.07 

30.95 
31.69 
17.00 

13.21 
5.94 

32.2, 
32.25 
17.83 

13.83 
6.25 

32.53 
31.16 
18.11 

14.81 
6.74 

34.65 
31.89 
19.11 

15.40 
7.45 

35.34 
33.49 
17.85 

14.19 
6.47 

34.07 
30.66 
17.32 

Annual Growth Rae of Als. lte Productivity (%)
ToW 
Agricultunu 
Industry 

-2.70 
5.07 
1.47 

0.72 
-8.16 
15.31 

3.57 
-0.21 

13.83 

1.67 
-2.08 
4.32 

4.66 
5.27 
0.75 

7.12 
7.83 
6.51 

3.99 
10.59 
2.00 

-7.90 
-13.18 

-3.59 
Manufacturing

Services,etc 
0.10 

-16.39 
14.73 
6.44 

13.48 
1.89 

1.77 
4.86 

-3.38 
1.59 

2.35 
551 

5.01 
-6.57 

-8.43 
-3.00 

Rebtve Labor Absorption Rato 
Total 
Agricutture 
Industry 

Manufacturing 
Seniesetc 

YFAR 1970 

1.59 
-0.03 
Ox," 
0.98 
7,95 
1971 

0.86 
3.23 

-0.34 
-0.30 
-1.45 
1972 

0.56 
1.04 
-0.07 
0.05 
0.70 
1973 

0.65 
1.75 
0.19 
0.58 
0.16 
1q74 

0.28 
-0.31 
0.91 
2.01 
0.74 
1975 

0.09 
0.04 
0.37 
0.58 
-006 
1976 

0.35 
-0.99 
0.74 
0.33 
2.40 
1977 

2.64 
5.11 
1.65 
2.39 
154 
197H 1979 

Sources: a)The World Bank, World Tables 198889, Washington D.C., 1989 
a) The World Bank, World Tables 1991, Washington D.C., 1991
b)International Labour Office, Yearbook of Labour Statiics,Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PROOUCT AND EMPLOYMENT: 4.PHIUPPINES, 1980- 1989 

YEAR 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 
GDP (atconstant 1960 mare 
prices, in bil. of Pesos) a)

Agriculture 
Industry 

Manufacuring 
Seovices,eic 

264.70 

61.80 
96.80 
64.60 

106.10 

274.86 

64.15 
101.44 
66.83 

109.27 

282.86 

66.23 
103.47 
68.22 

113.16 

286.01 

64.93 
104.34 
69.89 

116.74 

267.92 

66.23 
93.61 
64.88 

108.08 

255.96 

68.45 
84.05 
59.98 

103.46 

259.45 

70.69 
82.25 
60.47 

106.51 

272.11 

69.97 
88.57 
64.51 

113.57 

289.91 

72.47 
96.32 
70.39 

120.69 

306.35 

75.58 
102.98 
74.86 

127.26 

Disution of GDP (%)
Agriculture 
Industry 

Manufaturing 
Sevioes,eic 

23.35 
36.57 
24.40 
4008 

23.34 
36.91 
24.31 
39.75 

23.41 
36.58 
24.12 
40.01 

22.70 
36.48 
24.44 
40.82 

24.72 
34.94 
24.22 
40.34 

26.74 
32.84 
23.43 
40.42 

27.25 
31.70 
23.31 
41.05 

25.71 
32.55 
23.71 
41.74 

25.00 
33.23 
24.28 
41.63 

24.67 
33.62 
24.44 
41.54 

AnnualGrowth Rajaof GDP(%) 
Agricuture 
Industry 
Manufacturing 

Sekcesetc 
Totbl Employment (in00)b) 

5.29 
4.87 
4.71 
4.50 
608 

17154 

3.84 
3.80 
4.79 
3.45 
2.99 

17810 

2.91 
3.24 
2.00 
2.08 
356 

18614 

1.11 
-1.96 
0.84 
2.45 
316 

19366 

-6.32 
2.00 

-10.28 
-7.17 
-7-42 

19368 

-4.46 
3.35 

-10.21 
-7.55 
-427 

20327 

1.36 
3.27 
-2.14 
0.82 
295 

20926 

4.88 
-1.02 
7.68 
6.68 
663 

20795 

6.54 
3.57 
8.75 
9.12 
627 

21497 

5.57 
4.3O 
6.91 
6.35 
545 

21850 

Agr;iultum 8894 9171 9696 10075 9705 10085 10418 9940 9920 9852 

Industry 
Mining 
Manufaculing 
Construcion 
Electricity, Gas &Water 

2635 
130 

1850 
600 
55 

2520 
91 
.'&w 
586 

63 

2642 
78 

1888 
615 

61 

2663 
141 

1822 
634 
66 

2767 
133 

1847 
716 
71 

2812 
129 

1926 
678 
79 

2799 
152 

1906 
678 

63 

3045 
146 

2059 
759 

81 

3348 
157 

2238 
858 
95 

3446 
154 

2298 
911 
83 

Services,elc 
Transport and Comm. 
Tradu and Fnmance 
Community/, Soc.&Personal 
Others 

5625 
725 

2107 
2791 

2 

6119 
725 

2359 
3035 

6276 
740 

2431 
3105 

6628 
892 

2534 
3201 

1 

6896 
881 

2808 
3204 

3 

7430 
913 

3001 
3515 

1 

7709 
860 

3210 
3639 

7810 
946 

3243 
3621 

8229 
1049 

3351 
3827 

2 

8552 
1095 
3472 
3972 

13 

Annual Growth Rate of Employment (%) 
Tot 3.a2 4.51 4.04 0.01 4.95 2.95 -0.63 3.38 1.64 
Agriculture 3.11 5.72 3.91 -3.67 3.92 3.30 -4.59 -0.20 -0.69 
Industry -4.36 4.84 0.79 3.91 1.63 -0.46 8.7 9.95 2.93 
Manufatring -3.78 6.07 -3.50 1.37 4.28 -1.04 8.03 8.69 2.68 

Srvicas sic 
Absolute Productvity (000 Pesos per worker) 

Total 15.43 

A78 

15.43 

257 

15.20 

561 

14.77 

404 

13.83 

774 

12.59 

376 

12.40 

131 

13.09 

536 

13.49 

393 

14.02 
Agricuture 
Indust 

Manufacturng 
ervices,ebc 

6.95 
36.74 
34.92 
18.86 

6.99 
40.25 
37.54 
17.83 

6.83 
39.16 
36.13 
18.03 

6.44 
39.18 
38.36 
17.61 

6.82 
33.83 
35.13 
15.67 

6.79 
29.89 
31.14 
13.92 

6.79 
29.39 
31.73 
13.82 

7.04 
29.09 
31.33 
14.54 

7.30 
28.77 
31.45 
14.67 

7.67 
29.88 
32.58 
14.88 

Annual Grth Pate of Absolute Productivity (%)
Tcal 
Agiculture 
Industry 
Marnufacturing 

Servces,eto 

0.01 
0.67 
9.58 
7.52 

-5.33 

-1.53 
-2.35 
-2.71 
-3.76 
0.97 

-2.81 
-5.65 
0.05 
6.16 

-2.32 

-6.33 
5.89 

-13.66 
-8.42 

-11.02 

-8.97 
-0.54 

-11.65 
-11.34 
-11.15 

-1.54 
-0.03 
-1.'.9 
1.87 
-0.78 

5.54 
3.74 

-1.02 
-1.25 
5.25 

3.06 
3.77 

-1.09 
0.39 
0.86 

3.96 
5.02 
3.87 
3.57 
1.47 

RlatWe Labor Absorption Ratio 
Total 
Agriculre 
Industry 

Manufacturing 
Services.etc 

YFAR 1980 

1.00 
0.82 
-0.91 
-1.10 
2.94 
1981 

1.55 
1.77 
2.42 
2.92 
072 
198:1 

3.63 
-1.99 
0.95 
-1.43 
1.77 

198R 

-0.00 
-1.83 
-0.38 
-0.19 
-0,55 
1984 

-1.11 
1.17 

-0.16 
-0.57 
-1.81 
19R5 

2.16 
1.01 
0.22 

-1.27 
1.27 

1986 

-0.13 
4.50 
1.14 
1.20 
0,20 
1987 

0.52 
-0.06 
1.14 
0.95 
0,86 
198 

0.29 
-0.16 
0.42 
0.42 
0.72 
1989 

So.,rces: a) The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank, World Tables 1991,Washington D.C., 1991 
b)International Labour Office, Yearbook of Labour Stfics,Geneva (various years) 
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II.STRUCTURE CF GROSS DOMESTIC PRODUCTAND EMPLOYMENT: 5. SINGAPORE, 1970- 1979 

YEAR -1970 
GDP (atconstant 1980 market 10615 

1971 
11940 

1972 
13526 

1973 
15045 

1974 
16061 

1975 
16699 

1976 
17891 

1977 
19280 

1978 
20937 

1979 
22877 

prices, inmil. of S $)a)
Agriculture 
Industry 

Manufacturing 
Servies,et, 

265 
3790 
2600 
6560 

292 
4431 
3077 
7217 

314 
5204 
3632 
8008 

297 
5696 
4219 
9052 

275 
5940 
4384 
9846 

282 
6090 
4296 

10327 

309 
6785 
4800 

10797 

314 
7229 
5247 

11737 

312 
7741 
5842 

12884 

318 
8690 
6648 

13869 

Distribution of GDP (%)
Agriculture 
Industry 

Manufacturing 
Servioes,etL 

2.50 
35.70 
24.49 
61.80 

2.45 
37.11 
25.77 
60.44 

2.32 
38.47 
26.85 
59.20 

1.97 
37.86 
28.04 
60.17 

1.71 
36.98 
27.30 
61.30 

1.69 
36.47 
25.73 
61.84 

1.73 
37.92 
26.83 
60.35 

1.63 
37.49 
27.21 
60.88 

1.49 
36.97 
27.90 
61.54 

1.39 
37.99 
29.06 
60.62 

Annual Growth Rate of GDP (%) 
Agriculture 
Indusby 

Manufacturing 
Services etc 

Total Employment (in000) b) 

12.48 
10.19 
16.91 
18.35 
1002 

13.28 
7.53 

17.45 
18.04 
10.96 

11.23 
-5.41 
9.45 

16.16 
1304 
799.6 

6.75 
-7.41 
4.28 
3.91 
877 

824.3 

3.97 
2.55 
2.53 

-2.01 
4.89 

833.5 

7.14 
9.57 

11.41 
11.73 
455 

870.5 

7.76 
1.62 
6.54 
9.31 
871 

903.9 

8.59 
-0.64 
7.08 

11.34 
977 

955.7 

9.27 
1.92 

12.26 
13.80 
765 

1018.2 

Agriculture 21.4 21.7 17.4 19.7 19.8 17.6 15.1 

Indusby 
Mining 
Manufacturing 
Construction 
Electricity, Gas and Water 

253.7 
1.1 

189.9 
.,1.5 
11.2 

288.8 
1.8 

234.2 
42.5 
10.3 

269.3 
3.1 

218.1 
39.2 
8.9 

289.2 
1.9 

234.0 
42.0 
11.3 

300.5 
1.6 

245.5 
42.0 
11.4 

331.7 
1.1 

269.5 
51.4 
9.7 

358.9 
1.5 

293.3 
54.3 
9.8 

Services,elc 
Transport and Communications 
Trade and Finance 
Community, Social &Personal 
Others 

524.5 
93.7 

224.8 
205.8 

0.2 

513.8 
9/.5 

219.3 
195.1 

1.9 

546.8 
97.9 

242.4 
204.0 

2.5 

561.6 
101.6 
257.5 
200.6 

1.9 

583.6 
105.6 
272.4 
204.3 

1.3 

606.4 
109.1 
288.0 
207.5 
1.8 

644.2 
118.8 

308.5 
216.2 
0.7 

Annual Growth Rate of Employment (%)
Total 
Agriculture 
Indusby 

Manufacturing
Se rvir-s e.c 

3.09 
1.40 

13.84 
23.33
-2 04 

1.12 
-19.82 
-6.75 
-6.87
A42 

4.44 
13.22 
7.39 
7.29
2 71 

3.84 
0.51 
3.91 
4.91
3 92 

5.73 
-11.11 

10.38 
9.78

13 91 

6.54 
-14.20 

8.20 
8.83
A2:4 

Absolute Productivity (000 S$per worker)
Total 
Agriculture 
Industry 

Manufacturing 
Services,etc 

18815.7 
13878.5 
22451.7 
22217.0 
17258.3 

19484.4 
12672.8 
20567.9 
18719.0 
19163.1 

20034.8 
16206.9 
22614.2 
19697.4 
18886.2 

20552.6 
15685.3 
23461.3 
20512.8 
19225.4 

21329.8 
15858.6 
24056.6 
21372.7 
20111.4 

21907.5 
17727.3 
23337.4 
21677.2 
21246.7 

2,468.1 
21059.6 
24212.9 
22666.2 
215,9.0 

Annual Growth Rate of Absolute Producty (%)
Total 
Agriculture 
Industry 

Manufacturing 
Services,etc 

3.55 
-8.69 
-8.39 

-15.74 
11.04 

2.82 
27.89 
9.95 
5.23 

-1.44 

2.58 
-3.22 
3.75 
4.14 
1.80 

3.78 
1.10 
2.54 
4.19 
4.61 

2.71 
11.78 
-2.99 
1.42 
565 

2.56 
1880 
3.75 
4.56 
1.33 

Relatve Labor Absorption Ratio 
Total 
Agriculture 
Industry 

Manufacturing 

0.46 
-0.19 
323 
5.96 

0.28 
-7.78 
-2.67 
3.42 

0.62 
1.38 
0.65 
0.62 

0.49 
0.31 
0.60 
0.53 

0.67 
17.44 

1.47 
0.86 

0.71 
-7.39 
0.67 
0.64 

Y 
Soes et 
SoAR 1970 171 1W7dB 1973Wh77ig7o 

-023 
174 

1.31 
1975 

059 
18878 

0.45 
I 

0,40 082 
1979 

Sources: a)The World Bank, World Tables 1988-89, Washington D.C., 1989a) The World Bank World Tablas 1991, Washington D.C., 1991 
b) International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 5. SINGAPORE, 1980- 1989 
YEARI ­ 1980 1981 1982 1q831 1204 1985 1986 1987 1988 1989 
GDP (at constant 1980 market 25091 27494 29384 	 31781 3387834414 34475 37504 41973 4,5843
prices, inmil. of S $)a)

Agriculture 	 322 316 	 301 308 323 290 258 232 203 191Indusby 	 9563 10600 11117 	 12222 13421 12177 12061 13257 15081 16341Manufacturing 7313 7993 79297713 8524 7901 	 8565 10023 11849 13021Services,eio 	 15206 16578 17966 	 19251 20670 21411 22156 24015 26670 29300 

Distribution of GDP (%)
Agriculture 	 1.28 1.15 1.02 	 0.97 0.94 0.86 0.75 0.62 0.48 0.42Industry 	 38.11 38.55 	 37.83 38.46 39.00 35.94 34.98 35.35 35.93 35.64Manufacturing 29.15 29.07 26.25 24.95 24.77 	 23.32 24.84 26.73 28.23 28.40Servicesate 	 60.60 60.30 	 61.14 60.57 63.2060.06 64.27 64.03 63.54 63.91 

Annual Growth Rate of GDP (/) 9.68 9.58 6.87 	 8.16 8.28 -1.56 1.76 8.79 11.92 9.22Agriculture 	 1.26 -1.86 	 -4.75 2.33 4.87 -10.22 -11.03 -10.06 -12.45 -6.19Industry 	 10.05 10.84 4.88 9.94 9.81 -9.27 -0.95 	 9.92 13.76 8.35Manufacturing 10.00 9.30 -3.50 2.80 7.50 -7.31 8.40 17.02 18.21 9.90Servicesetc 964 	 9.02 837 7'5 7.37Total Employment (in000) b) 1068.8 1112.8 1140.5 1167.7 
3.58 348 8,39 1105 9,86

1174.8 	 1154.3 1193.01148.9 1238.5 1277.4 
Agriculture 14.1 12.7 11.5 11.8 8.8 9.68.1 10.4 5.4 5.8 
Industry 381.9 412.9 418.4 	 419.3 433.1 406.7 398.7 418.2 444.5 462.1Mining 	 1.6 1.2 2.6 2.4 1.9 2.4 0.61.3 0.8 0.8Manufacturing 312.6 338.0 324.4336.0 322.2 293.8 	 290.1 318.9 352.6 369.9Constrion 	 58.1 66.3 71.9 84.0 	 99.8 102.8 99.5 91.5 83.3 84.5Electricity, Gas &Water 9.6 7.4 8.57.9 9.2 7.7 7.8 7.87.2 6.9 
Services,etc 672.8 687.2 710.6 736.6 732.9 739.5 740.6 	 764.4 788.6 803.5Transport and Comm. 122.4 127.2 129.8 131.9 117.0122.4 114.1 121.0 120.2 126.2Trade and Fnance 323.8 327.1 360.0343.3 365.5 371.8 	 365.5 385.1 395 408.6Community, Soc.& Personal 222.8 230.0 235.5 243.1 	 242.2 248.3 259.2 256.7 271.6 273.5Others 3.8 2.9 2.0 1.6 2.42.8 1.8 1.6 1.8 1.2 

Annual Growth Rate of Employment (%)Total 497 	 4.12 2.49 2.38 0.61 -1.74 -0.47 3.84 3.81 3.14Agriculture 	 -6.62 -9.93 	 -9.45 2.61 -25.42 -7.95 18.52 8.33 -48.08 7.41Industry 	 6.41 8.12 1.33 0.22 - .103.29 -1.97 4.89 6.29 3.96Manufacturing 6.58 8.13.rvces Ptr 	 -0.59 -3.45 -0.68 -8.81 -1.26444 	 ?14 341 9.93 10.57 4.91,'66 -0 0 go 015 3'121 q 17 ?5
 
Absolute Productivity (000 S $per worker)


Total 23475.9 24707.0 25764.1 29293.5
27216.8 29349.4 30007.0 31436.7 33890.5 35887.8Agriculture 22836.9 24881.9 26173.9 26101.7 	 36704.5 35802.5 26875.0 22307.7 37612.0 32852.0Industry 	 25040.6 25672.1 	 26570.3 29148.6 30988.2 29941.0 30250.8 31700.1 33929.1 35361.6Manufacturing 23394.1 23647.9 22955.4 24442.0 26455.6 	 26892.4 29524.3 31429.9 33603.5 35202.3Services,etc 22601.1 24124.0 25282.9 	 26134.9 28203.0 28953.3 29916.3 31416.8 33819.2 36195.4 

Annual Growth Rate of Absolute Prodctivity (%)Total 4.49 	 5.24 4.28 5.64 7.63 0.19 2.24 4.76 7.81 5.89Agriculture 8.44 	 8.95 5.19 -0.28 40.62 -2.46 -24.94 -16.99 68.61 -12.66Industry 	 3.42 2.52 9.703.50 6.31 -3.38 1.03 4.79 7.03 4.22Manufacturing 3.21 1.08 -2.93 6.48 8.24 9.791.65 6.45 6.92 4.76Services,etc 	 4.98 6.74 	 4.80 3.37 7.91 2.66 3.33 5.02 7.65 7.03 

Retlatre Labor Absorption Ratio 
Total 0.51 	 0.43 0.36 	 0.29 0.07 1.12 -0.27 0.44 0.32 0.34Agriculture 	 -5.26 5.33 1.121.99 -5.22 0.78 	 -1.68 -0.83 3.86 -1.20Indusby 	 0.64 0.75 0.27 0.02 	 0.34 066 2.06 0.49 0.46 0,47Manufacturing 0.66 	 0.87 0.17 -1.23 -0.09Servics.eto 0,46 0.24 0,41 	

1.21 -0.15 0.58 0.58 0.50051 	 -0,07 0.25 004 0,38 0,29 _UZI
YE:AR 180 	 181 182 1283 1984 185 	 19I8 1987 lIWJB1... l 

Sources: 	 a) The Workd Bank World Tables 1988-89, Washington D.C., 1989
 
a) The World Bank, World Tables 1991, Washington D.C., 1991

b) International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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II.STRUCTURE OF GROSS OMESTIC PRODUCT AND EMPLOYMENT: 6. SOUTH KOREA, 1970-1979 

GDP (atconstant 1980 market 
1970 

16885 
1971 

18543 
1972 

19573 
1973 

22379 
1974 

24316 
1975 

26148 
1976 

29605 
1977 

32833 
1978 

36411 
1979 

39100 
prices, inbil.of Won) a)

Agriculture 4990 5158 5262 5636 6037 6289 6928 7132 6427 6899 
Industry 

Manufacturing 
Services,etc 

4321 
2613 
7574 

4833 
3097 
8552 

5273 
3517 
9038 

6630 
4534 

10113 

7586 
5264 

10693 

8497 
5896 

11362 

10223 
7334 

12454 

11957 
8455 

13744 

14560 
10529 
15424 

15789 
11340 
16412 

Distribution of GDP (%)
Agriculture 29.55 27.82 26.88 25.18 24.83 24.05 23.40 21.72 17.65 17.64 
Industry 

Manufacturing 
Servoes,etc 

25.59 
15.48 
44.86 

26.06 
16.70 
46.12 

26.94 
17.97 
46.18 

29.63 
20.26 
45.19 

31.20 
21.65 
43.98 

32.50 
22.55 
43.45 

34.53 
24.77 
42.07 

36.42 
25.75 
41.86 

39.99 
28.92 
42.36 

40.38 
29.00 
41.97 

Annual Growth Rate of GDP(%) 9.82 5.55 14.34 8.66 7.53 13.22 10.90 10.90 7.39 
Agriculture 3.37 2.02 7.11 7.11 4.17 10.16 2.94 -9.89 7.34 
Industry 11.85 9.10 25.73 14.42 12.01 20.31 16.96 21.77 8.44 

Manufacturing 18.52 13.56 28.92 16.10 12.01 24.39 15.28 24.53 7.70 
Servicesetc 

Total Employment (inthotsands) b) 
12.91 

10066 
5.68 

10559 
11.89 

11139 
5,74 

11586 
626 

11830 
9.61 

12556 
10.36 

12929 
12.22 

13490 
641 

13664 

Agriculture 4876 5346 5569 5584 5425 5601 5405 5181 4887 

Industry 1801 1936 2227 2547 2811 3310 3559 3974 4119 
Mining 92 54 47 50 60 65 103 107 111 
Manufacturing 1336 1445 1774 2012 2205 2678 2798 3016 3126 
Construction 348 392 371 450 511 529 625 821 836 
Electr ,Gas and Water 25 45 35 35 35 38 33 30 46 

Seqvicesetc 3389 3277 3343 3455 3594 3645 3965 4335 4658 
Transport and Communications 
Trade and Fianoe 
Community, Socia & Personal 

369 
1707 
1313 

355 
1691 
1231 

360 
1761 
1222 

359 
1907 
1189 

361 
2027 
1206 

390 
2034 
1221 

479 
2170 
1316 

531 
2376 
1428 

610 
2563 
1485 

Others 

Annual Growth Rate of Employment (%)
Total 4.90 5.49 4.01 2.11 6.14 2.97 4.34 1.29 
Agriculture 9.64 4.17 0.27 -2.85 3.24 -3.50 -4.14 -567 
Industry 

Manufacturing 
7.50 
8.16 

15.03 
22.77 

14.37 
13.42 

10.37 
9.59 

17.75 
21.45 

7.52 
4.48 

11.66 
7.79 

3.65 
3.65 

S -rviMcPt- .30 201 335 402 142 R78 933 745 
Absolute Productivity (mil.of Won per worker)

Total 184;.1 4I&3.7 2009.1 2098.7 2210.3 2357.8 2539.5 2699.1 2861.5 
Agriculture 
Industry 

10.57.8 
2683.5 

964.3 
2723.7 

1012.0 
2977.1 

1081.1 
2978.4 

1159.3 
322.8 

1236.9 
3088.5 

1319.5 
3359.7 

1240.5 
3663.8 

1411.7 
3833.2 

Manufacturing 2318.1 2433.9 2555.8 2616.3 2673.9 2738.6 3021.8 3491.0 3627.6 
Servioes,etc 2523.5 2758.0 3025.1 3094.9 3161.4 3416.7 3466.3 3558.0 3523.4 

Annual Growth Rate of Absolute Productivity (%)
Total 0.63 8.38 4.46 5.32 6.67 7.7 6.29 6.02 
Agriculture -6.95 2.82 6.83 7.23 6.70 6.68 -5.99 1380 
Industry 

Manufacturing 
1.50 
5.00 

9.31 
5.01 

0.04 
2.37 

1.49 
2.20 

2.18 
2.42 

8.78 
10.34 

9.05 
15.53 

4.62 
3.91 

Services,elc 9.29 9.69 2.31 2.15 8.08 1.45 2.65 -0,97 

Relative Labor Absorption Fatio 
Total 0.88 0.38 0.46 0.28 0.46 0.27 0.40 0.17 
Agriculture 
Industry 

4.78 
0.82 

0.59 
0.58 

0.04 
1.00 

-0.68 
0.86 

0.32 
0.87 

-1.19 
0.44 

0.42 
0.54 

-0.77 
0.43 

Manufacturing 0.60 0.79 0.83 0.80 0.88 0.29 C.32 0.47 
Services etc -058 0.17 0.58 0.64 0,15 085 0.76 1.16 

YEAR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Sources: a)The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank, World Tables 1991, Washington D.C., 1991 
b)International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 6. SOUTH KOREA, 1980 - 1989 

YEAR 
GDP (atconstant 1980 market 

1980 
37915 

1981 
40724 

1982 
43036 

1983 
47743 

1984 
51872 

1985 
54674 

1986 
61062 

1987 
67821 

1988 
76258 

1989 
81174 

prices, inbil. of Won) a)
Agriculture 
Industry 

Manufartuung 
Serncs,el 

5525 
15670 
11214 
16720 

6760 
16555 
12059 
17429 

6981 
17562 
!2559 
18393 

7436 
20187 
14096 
20120 

7453 
22890 
16188 
21529 

7809 
24045 
16805 
22820 

8114 
27630 
19737 
25318 

7767 
31892 
22964 
28162 

8300 
36338 
26603 
31725 

8167 
38731 
27761 
34300 

Distribution of GDP (%)
Agriculture 
Indusby 

Manuftictaing 
Services.0et 

14.57 
41.33 
29.58 
44.10 

16.60 
40.65 
29.61 
42.75 

16.22 
41.04 
29.18 
42.74 

15.58 
42.28 
29.52 
42.14 

14.37 
44.13 
31.21 
41.50 

14.28 
43.98 
30.74 
41.74 

13.29 
45.25 
32.32 
41.46 

11.45 
47.02 
33.86 
41.52 

10.88 
47.65 
34.89 
41.60 

10.06 
47.71 
34.20 
42.25 

Annual Growth Rate of GDP(%) 
Agriculture 
Indusby 

Manufacturing 
Servies etc 

Total Employment (in000) b) 

-3.03 
-19.92 

-0.75 
-1.11 
188 

13685 

7.41 
22.35 
5.65 
7.54 
4.12 

14024 

5.68 
3.27 
6.69 
4.15 
5-65 

14381 

10.94 
6.52 

14.30 
12.24 
9.39 

14504 

8.65 
0.23 

13.39 
14.84 
7-00 

14430 

5.40 
4.78 
5.05 
3.81 
600 

14969 

11.68 
3.91 

14.91 
17.45 
1095 

15505 

11.07 
-4.28 

15.43 
16.35 
11.23 

16354 

12.44 
6.86 

13.94 
15.84 
12.65 

16869 

6.45 
-1.61 
6.58 
4.35 
812 

17517 

Agriculture 4654 4801 4612 4315 3914 3733 3662 3560 3484 3420 

Industy 
Mining 
Manufacturing 
Consbuction 
Electricity, Gas &Water 

3966 
124 

2955 
843 
44 

3891 
124 

2859 
876 
32 

4005 
111 

3033 
829 
32 

4222 
108 

3266 
817 

31 

4433 
143 

3348 
905 
37 

4611 
155 

3504 
911 
41 

4942 
187 

3826 
889 
40 

5566 
186 

4416 
920 
44 

5882 
139 

4667 
1024 

52 

6133 
93 

4841 
1140 

59 

Services,etc 
Transport and Comm. 
Trade and Finance 
Community, Soc.& Personal 
Others 

5065 
619 

2957 
1489 

5332 
615 

3153 
1564 

5764 
607 

3554 
1603 

5967 
626 

3681 
1660 

6083 
665 

3652 
1766 

6625 
701 

3940 
1984 

6901 
733 

4094 
2074 

7208 
763 

4291 
2154 

7503 
823 

4395 
2285 

7964 
867 

4614 
2483 

Annual Growth Rate of Employment (%)
Total 0.15 
Agriculture 4.77 
Industry -3.71 

Manufacturing -5.47 
Service Ptc 874 

Absolute Productivity (mil. of Won per worker)
Total 2770.6 
Agriculture 1187.2 
Industry 3951.1 

Manufacturing 3794.9 
Services,etc 3301.1 

2.48 
3.16 

-1.89 
-3.25 
527 

2903.9 
1408.0 
4254.7 
4217.9 
3265.0 

2.55 
-3.94 
2.93 
6.09 
810 

2992.6 
1513.7 
4410.0 
4140.8 
3191.0 

0.86 
-6.44 
5.42 
7.68 
35 

3291.7 
1723.3 
4781.4 
4316.0 
331.9 

-0.51 
-9.29 
5.00 
2.51 
194 

3594.7 
1904.2 
5163.5 
4835.1 
3539.2 

3.74 
-4.62 
4.02 
4.66 
891 

3652.5 
2091.9 
5214.7 
4795.9 
3444.5 

3.58 
-1.90 
7.18 
9.19 
417 

3938.2 
2215.7 
5590.9 
5158.7 
3668.7 

5.48 
-2.24 
12.63 
15.42 
445 

4147.1 
2169.6 
5729.8 
5200.2 
3907.0 

3.15 
-2.68 
5.68 
5.68 
409 

4520.6 
2382.4 
6177.9 
5700.1 
4228.3 

3.84 
-1.84 
4.27 
3.73 
614 

4634.0 
2387.9 
6315.1 
5734.5 
4306.9 

Annual Growth Rate of Absolute Productivity (%)
Total -3.18 4.81 
Agriculture -15.91 18.61 
Industry 3.08 7.68 

Manufacturing 4.61 11.15 
Services,etc -6.31 -1.09 

3.05 
7.50 
3.65 

-1.83 
-2.27 

10.00 
13.85 
8.42 
4.23 
5.67 

9.21 
10.50 
7.99 

12.03 
4.96 

1.61 
9.86 
0.99 

-0.81 
-2.68 

7.82 
5.92 
7.21 
7.56 
6.51 

5.30 
-2.08 
2.49 
0.81 
6.50 

9.01 
9.81 
7.82 
9.61 
8.22 

2.51 
0.23 
2.22 
0.60 
1.86 

Relative Labor Absorption Ratio 
Total 
Agriculture 
Industry 

Manufacturing 
Servicesetc 

YEAR 

-0.05 
0.24 
4.93 
4.92 
4.66 
1-9 

0.33 
0.14 
-0.33 
-0.43 
1.28 

1981 

0.45 
-1.20 
0.44 
1.47 
1.43 

1982 

0.08 
-0.99 
0.38 
0.63 
0.38 
1983 

-0.06 
-40.65 

0.37 
0.17 
0,28 
1984 

0.69 
-0.97 
0.80 
1.22 
1.49 

1985 

0.31 
-0.49 
0.48 
0.53 
0,38 

19P6 

0.49 
0.52 
0.82 
0.94 
0.40 

1987 

0.25 
-0.39 
0.41 
0.36 
0,32 

1988 

0.60 
1.14 
0.65 
0.86 
0.7 
1989 

Sources: a) The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank World Tables 1991, Washington D.C., 1991 
b)International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PROJUCT AND EMPLOYMENT: 7. THAILAND, 1970 -1979 

YEAR 
GDP (at constant 1980 market 
prices, inbil.of Bahl) a)

Agriculture 
Industry 

ManufaurLg 
Services,el 

1970 
345.2 

104.2 
86.2 
53.6 

154.8 

1971 
362.4 

108.6 
93.9 
59.4 

159.8 

1972 
376.4 

106.6 
102.1 
67.4 

167.7 

1973 
413.4 

116.8 
11.6 
77.9 

184.0 

1974 
431.2 

120.2 
117.5 
82.9 

193.6 

1975 
451.9 

125.4 
129 
87.6 

203.5 

1976 
494.2 

133.1 
143.0 
100.9 
219.1 

1977 
541.8 

136.1 
165.4 
115.6 
240.4 

1978 
-99.1 

153.2 
184.1 
125.5 
261.0 

1979 
629.2 

150.2 
196.0 
136.0 
283.0 

Distriutin of GDP (%)
Agriculture 
Industry 

Manufacturing 
Services,etc 

30.17 
24.97 
15.52 
44.85 

29.97 
25.92 
16.39 
44.11 

28.33 
27.1, 
17.90 
44.56 

28.25 
27.24 
18.85 
44.51 

27.88 
27.24 
19.21 
44.88 

27.76 
27.20 
19.38 
45.04 

26.94 
28.93 
20.43 
44.14 

25.11 
30.52 
21.33 
44.36 

25.57 
30.73 
20.95 
43.70 

23.87 
31.15 
21.62 
44.99 

Annual Growth Rate of GDP (%) 
Agriculture 
Industry 

Manufacturing
Services.ej

TotalEmployment(in000) b) 

4.97 
4.27 
8.93 

1C.84 
322 

16618.2 

3.88 
-1.82 
8.67 

13.42 
495 

16129.5 

9.81 
9.52 

10.35 
15.64 
9,68 

17042.7 

4.33 
2.96 
4.30 
6.35 
521 

17159.1 

4.80 
4.32 
4.67 
5.72 
516 

18181.2 

9.35 
6.1! 

16.28 
15.23 
7.16 

18410.7 

9.64 
2.23 

15.69 
14.50 
1021 

20306.0 

10.56 
12.54 
11.31 
8.57 
892 

19215.2 

5.03 
-1.94 
6.45 
8.41 
8.11 

19021.1 

Agriculture 13157.6 11642.1 12270.5 11226.3 13269.9 13948.5 14921.5 13246.5 12350.9 

Industry 
ining 

Manufacturing 
Construction 
Electricity, Gas and Water 

885.4 
19.0 

659.0 
188.9 

18.5 

1638.6 
118.4 

1239.5 
256.7 

24.0 

1618.4 
110.9 

1201.1 
258.0 

48.4 

2081.5 
49.6 

1693.6 
276.8 
61.5 

1631.2 
28.4 

1355.7 
205.7 
41.4 

1454.3 
28.5 

1145.3 
235.9 
44.6 

1759.4 
50.2 

1329.2 
331.7 
48.3 

2064.3 
37.1 

1613.4 
358.6 
55.2 

2560.6 
62.4 

1951.1 
494.4 

52.7 

Services,etc 
Transport and Communications 
Trade and Finance 
Community, Social &Personal 
Others 

2575.2 
213.3 

1180.8 
1171.9 

9.2 

2848.8 
313.6 

1230.4 
1302.7 

2.1 

3153.8 
383.9 

1392.3 
1375.6 

2.0 

3851.3 
465.1 

1628.6 
1756.7 

0.9 

3280.1 
381.3 

1377.2 
1521.6 

3007.9 
326.6 

1298.2 
1381.9 

1.2 

3625.1 
362.8 

1674.5 
1567.1 

0.7 

3904.4 
408.7 

1685.3 
1810.2 

0.2 

4109.6 
451.1 

1809.6 
1848.9 

Annual Growth Rate of Employment (%)
Total 
Agriculture 
Industry 

ManufacturinpqrvwyKr Ph 

-2.94 
-11.52 
85.07 
88.09in;10P 

5.66 
5.40 

-1.23 
-3.101071 

0.68 
-8.51 

28.61 
41.00P?:19 

5.96 
18.20 

-21.63 
-19.95-14 P-1 

1.26 
5.11 

-10.84 
-15.52_830 

10.29 
6.98 

20.98 
16.06X)959 

-5.37 
-11.23 

17.33 
21.38770 

-1.01 
-6.76 
24.04 
20.935-1 

Absolute Productivity (mil. of Bah per worker)
Total 
Agriculture 
Industry 

Manufacturing 
Services,etc 

21.80 
8.25 

106.07 
90.14 
62.07 

23.34 
9.16 

62.28 
54.35 
58.88 

24.25 
9.52 

69.58 
64.87 
58.33 

25.13 
10.71 
56.43 
48.93 
50.26 

24.86 
9.45 

75.37 
64.62 
62.05 

26.84 
9.54 

98.30 
88.13 
72.51 

2668 
9.12 

94.00 
86.95 
66.31 

31.18 
11.56 
89.18 
77.77 
67.06 

33.08 
12.16 
76.53 
69.72 
6.87 

Annual Growth Rate of Absdute Productivity (%)
Total 
Agriculture 
Industry 

Manufacturing 
Serices,elc 

7.03 
10.96 

-41.28 
-39.70 
-5.13 

3.93 
3.91 

11.73 
19.34 
-0.93 

3.62 
12.54 

-18.91 
-24.57 
-13.85 

-1.10 
-11.74 
33.57 
32.07 
2347 

7.99 
0.95 

30.43 
36.40 
16.86 

-0.59 
-4.44 
-4.37 
-1.34 
-8.56 

16.83 
2A 78 
-5.13 

-10.56 
1.13 

610 
5.17 

-14.18 
-10.38 

2.71 

Relative Labor Absorption Ratio 
Total 
Agriculture 
Industry 

Manufacturing 
Services etc 

YFAR 1970 1971 

-0.76 
6.32 
9.81 
6.57 
2.15 

1972 

0.58 
0.57 
-0.12 
-0.20 
1.11 

1973 

0.16 
-2.87 
6.66 
6.45 
4,2, 
1974 

1.24 
4.21 
-4.63 
-3.49 
-2.87 
1975 

0.13 
0.84 
-0.67 
-1.02 
-1.16 
1976 

1.07 
3.13 
1.34 
1.11 
2.01 

1977 

-0.51 
-0.83 
1.53 
2.50 
0.86 
1978 

-0.20 
3.49 
3.73 
2.49 
0,6 

1979 

Sources: a) The World Bank, World Tables 19;..-89, Washington D.C., 1989 
a) The World Bank, World Tables 1991, Washington D.C., 1991
b)International Labour Office, Yearbook of Labour Statistics, Geneva (various yeats) 
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II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 7. THAILAND, 1980 -1989 

!YEAR 
GDP (at constat 1980 maw 
prices, in bil. of Baht) a)

Agriculture 
Industry 

Manufacturing 
Services,elm 

1980 
658.5 

152.9 
203.0 
139.9 
302.6 

1981 
6998 

161.1 
214.7 
148.7 
324.0 

1982 
728.0 

166.0 
221.3 
152.4 
340.7 

1983 
780.1 

173.4 
239.3 
165.3 
367.3 

1984 
835.3 

183.1 
259.7 
176.5 
392.5 

1985 
865.0 

194.2 
259.3 
175.4 
411.4 

1986 
904.8 

196.9 
276.2 
191.3 
431.6 

1987 
966.5 

192.0 
303.7 
210.9 
470.8 

1988 
1130.3 

214.3 
370.7 
257.1 
535.5 

1989 
1271.1 

227.8 
434.0 
295.0 
594.3 

Dis aition of GDP (%)
Agriculture 
Industry 

Manufacturing 
Servicos,eic 

23.22 
30.83 
21.25 
45.95 

?3.02 
30.68 
21.25 
46.31 

2281 
30.39 
20.93 
46.80 

22.23 
30.68 
21.19 
47.09 

21.a2 
31.09 
21.13 
46.99 

22.45 
29.98 
20.28 
47.57 

21.77 
30.53 
21.15 
47.70 

19.86 
31.43 
21.82 
48.71 

18.96 
32.79 
22.74 
47.37 

17.92 
34.15 
23.21 
46.76 

Annual Growth Rate of GDP (%) 
Agriculture 
Industy 

Manufacturing 
Services etc 

Total Employment (in 000) b) 

4.66 
1.81 
3.59 
2.84 
6.1 

22523.1 

6.27 
5.34 
5.74 
6.30 
709 

20873.0 

4.03 
3.07 
3.07 
2.46 
514 

21611.4 

7.16 
4.48 
8.15 
8.48 
782 

22907.5 

7.09 
5.56 
8.55 
6.77 
6.86 

23802.4 

3.55 
6.08 
-0.17 
-0.61 
482 

24226.5 

4.61 
1.40 
6.53 
9.08 
4.91 

25219.5 

6.82 
-2.51 
9.95 

10.24 
9.07 

16.95 
11.64 
22.03 
21.89 
1375 

12.45 
6.29 

17.10 
14.74 
10.99 

Agriculture 15942.7 13404.0 13294.3 14461.5 15320.4 15383.3 16068.8 

Industry 
Mining 
Manufacturing 
Construction 
Electricity, Gas &Water 

2321.3 
36.6 

1788.9 
435.9 
59.9 

2678.7 
67.7 

1915.0 
623.3 
72.7 

2986.3 
83.5 

2205.7 
62.3 

71.1 

2984.5 
59.9 

2189.6 
628.4 
106.6 

3111.6 
128.7 

2188.2 
681.2 
113.5 

3138.8 
88.2 

2280.0 
663.8 
106.8 

3152.4 
59.3 

2300.0 
677.9 
115.2 

Services,ekl 
Transport and Communic. 
Trade and Finance 
Community, Soc.& Personal 
Others 

4259.1 
455.9 

1915.9 
1886.8 

0.5 

4790.3 
418.4 

2026.8 
2343.8 

1.3 

5330.8 
522.9 

2352.6 
2453.8 

1.5 

5461.5 
577.0 

2303.8 
2576.9 

3.8 

5370.4 
559.8 

2355.2 
2452.0 

3.4 

5704.4 
574.6 

2591.7 
2529.9 

8.2 

5998.3 
589.2 

2707.1 
2688.0 

14.0 

Annual Growth Rate of Employment (%)
Total 18.41 
Agriculture 29.08 
Industry -9.35 

Manufacturing -8.31 
Sel, in rt q84 

Absolute Productivity (mi. of Baht per worker)
Total 29.24 
Agriculture 9.59 
Industry 87.45 

Manufacturing 78.20 
Services,eto 71.05 

-7.33 
-15.92 
15.40 

7.05 
1247 

33.52 
12.02 
80.14 
77.66 
67.65 

3.54 
-0.82 

11.48 
15.18 
11.28 

33.68 
12.49 
74.09 
69.08 
63.91 

6.00 
8.78 
-0.06 
-0.73 
245 

34.05 
11.99 
80.18 
75.49 
67.26 

3.91 
5.94 
4.26 
-0.06 
-167 

35.09 
11.95 
83.47 
80.66 
73.09 

1.78 
0.41 
0.87 
4.20 
622 

35.70 
12.63 
82.61 
76.93 
72.13 

4.10 
4.46 
0.43 
0.88 
515 

35.88 
12.26 
87.63 
83.19 
71.96 

Annual Growth Rate of Absolute Productivity (%)
Total -11.61 14.67 
Agriculture -21.13 25.29 
Industry 14.27 -8.36 

Manufacturing 12.17 -0.70 
Services,etc 3.16 -4.79 

0.47 
3.92 

-7.55 
-11.04 

-5.52 

1.09 
-3.96 
8.22 
9.28 
5.24 

3.06 
-0.36 
4.11 
6.84 
8.67 

1.73 
5.65 

-1.03 
-4.61 
-1.31 

0.49 
-2.93 
6.07 
8.13 
-0.23 

Relative Labor Absorption Ratio 
Total 
Agriculture 
Industry 

Manufacturing 
Servicesetc 

YFAR 

3.95 
16.06 
-2.60 
-2.92 
0.53 
19M0 

-1.17 
-298 
2.68 
1.12 
1,76 

1981 

0.88 
-0.27 
3.74 
6.17 
2.20 
1982 

0.84 
1.96 

-0.01 
-0.09 
0.31 
19Cal 

0.55 
1.07 
0.50 

-0.01 
-0.24 
19B4 

0.50 
0.07 

-5.16 
-6.86 
1.29 
15 

0.89 
3.18 
0.07 
0.10 
1.05 

1986 1987 198A 1989 

Sources: a) The World Bank, World Tables 1988-M9, Washington D.C., 1989 
a) The World Bank, World Tables 1991, Washington D.C., 1991 
b) International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 

300
 



II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 8. UNITED STATES, 1970 -1979 

YEAR 
GDP (at constant 1980 market 

1970 
2055.9 

1971 
2111.4 

1972 
2214.9 

1973 
2323.3 

1974 
2308.0 

1975 
2284.2 

1976 
2393.6 

1977 
2503.1 

1978 
2660.3 

1979 
2688.0 

prices, inbil. of US $)a)
Agriculture 
Industry 

Manufacturing 
Servics,etc 

65.4 
745.6 
445.6 

1244.9 

66.7 
745.2 
450.0 

1299.5 

67.3 
791.5 
490.1 

1356.1 

68.3 
855.3 
544.1 

1399.7 

67.1 
823.3 
519.2 

1417.6 

69.7 
771.1 
478.9 

1443.4 

67.1 
822.6 
524.8 

1503.9 

66.7 
869.8 
563.9 

1566.6 

67.6 
918.3 
598.7 

1674.4 

71.8 
932.2 
612.6 

1684.0 

Distribution of GDP (%)
Agriculture 
Industry 

Manufacturing 
Servicesetc 

3.18 
36.27 
21.67 
60.55 

3.1r 
35.29 
21.31 
61.55 

3.04 
35.74 
22.13 
61.23 

2.94 
36.91 
23.42 
60.25 

2.91 
35.67 
22.50 
61.42 

3.05 
33.76 
20.97 
63.1f , 

2.80 
34.37 
21.93 
62.83 

2.66 
34.75 
22.53 
62.59 

2.54 
34.52 
22.50 
62.94 

2.67 
34.68 
22.79 
62.65 

Annual Growth Rate of GDP(%) 2.70 4.90 4.89 -0.66 .1.03 479 4.57 6.28 1.04 
Agriculture 
Industry 

1.99 
-0.05 

0.90 
6.21 

1.49 
8.06 

-1.76 
-3.74 

3.87 
-6.34 

-3.73 
6.68 

-0.60 
5.74 

1.35 
5.58 

6.21 
1.51 

Manufacturing 
Services etc 

Total Employment (inOO) b) 78678 

0.99 
4,39 

79367 

8.91 
4.36 

82156 

11.02 
3.22 

85063 

-4.58 
1.28 

86792 

-7.76 
1,82 

85848 

9.58 
4.19 

88751 

7.45 
4.17 

92016 

6.17 
6.8 

96044 

2.32 
0,57 

98819 

Agriculture 3567 3510 3598 3572 3613 35M5 3453 3426 3549 3509 

Industry 
Mining 

2O80 25182 25830 
608 

27258 
642 

27213 
671 

25302 
752 

26310 
794 

27343 
842 

30135 
859 

31149 
90 

Manufacturing 
Construction 
Electridty, Gas and Water 

20746 19606 19943 
5279 

21054 
5562 

21025 
5517 

19457 
5093 

20261 
5255 

20886 
5612 

21784 
6166 
1326 

22458 
6437 
1364 

Services,etc 
Transport and Communications 
Trado and Finance 
Community, Sczial &Pesona 

49031 50675 52728 
5491 

20930 
Z3307 

54233 
5558 

21582 
27093 

55966 
5772 

22202 
27992 

57041 
5692 

22448 
28901 

58988 
5735 

23190 
30063 

61217 
5929 

24177 
31141 

62360 
4945 

27322 
30093 

64161 
5174 

28250 
30737 

Other Branches 

Annual Growth Rate of Employment (%) 
Agriculture 
Industry 

Manufacturing 
Services.etc 

0.88 
-1.60 
-3.44 
-5.50 
3.35 

3.51 
2.51 
2.57 
1.72 
4.05 

3.54 
-0.72 
5.53 
5.57 
2.85 

2.03 
1.15 

-0.17 
-0.14 
3,20 

-1.09 
-2.99 
-7.02 
-7.46 
1,92 

3.38 
-1.48 
3.98 
4.13 
3,41 

3.68 
-0.78 
3.93 
3.10 
3.83 

4.38 
3.59 

10.21 
4.28 
1.82 

2.89 
-1.1. 
3.36 
3.09 
2,89 

Absolute Productivity (Output per worker)
Total 26.13 
Agricultuie 18.33 

26.60 
19.00 

26.96 
18.70 

27.31 
19.12 

26.59 
18.57 

26.61 
19.89 

26.97 
19.43 

27.20 
19.47 

27.70 
19.05 

27.20 
20.46 

Industry 
Manufacturing 

Services,etc 

28.59 
21.48 
25.39 

29.59 
22.95 
25.64 

30.64 
24.58 
25.72 

31.38 
25.84 
25.81 

30.25 
24.69 
25.33 

30.48 
24.61 
25.30 

31.27 
25.90 
25.50 

31.81 
27.00 
25.58 

30.47 
27.48 
26.85 

29.93 
27.28 
26.25 

Annual Groth Rate of Absolute Producivity (%)
Total 1.81 
Agriculture 3.64 
Industry 3.51 

1.34 
-1.57 
3.55 

1.31 
2.22 
2.40 

-2.64 
-2.87 
-3.58 

0.06 
7.08 
0.73 

1.36 
-2.28 
2.59 

0.86 
0.19 
1.74 

1.82 
-2.16 
-4.21 

-1.80 
7.42 

-1.79 
Manufacturing 6.86 7.07 5.16 -4.44 -0.33 5.24 4.22 1.81 -0.75 

Services,etc 1.00 0.29 0.35 -1.86 -0.10 0.75 0.33 4.97 -2.25 

Relative Labor Absorption Ratio 
Total 
Agriculture 
Industry 

Manufacturing 
Services,etr 

0.32 
-0.80 

64.18 
-5.56 
0.76 

0.72 
2.79 
0.41 
0.19 
0.93 

0.72 
-0.49 
0.69 
0.51 
0.89 

-3.09 
-0.65 
0.04 
0.03 
250 

1.05 
-0.77 
1.11 
0.96 
1.06 

0.71 
0.40 
0.60 
0.43 
0.81 

0.80 
1.31 
0.68 
0.42 
0.92 

0.70 
2.66 
1.83 
0.69 
0.26 

2.77 
-0.18 
2.22 
1.33 
5.04 

YFAR 1970 1971 1972 1973 1974 1975 1976 1977 1978 1979 

Sources: a) The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank World Tables 1991, Washington D.C., 1991 
b)International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 8. UNITED STATES, 1980-1989 

YEAR
GDP (at constant 1980 markent 
prices, inbit. of US $)a)

Agiculture 
Industry 
Manufar J'ing 

Services,etc 

1980
2684.4 

70.2 
901.0 
585.5 

1713.2 

1981
2737.1 

81.0 
905.9 
595.1 

1750.2 

1982
2669.7 

82.3 
858.2 
558.9 

1729.2 

1983
2769.2 

66.7 
893.2 
591.9 

1809.3 

1984
2963.0 

76.0 
987.6 
663.1 

1899.4 

1985 
3069.9 

87.4 
1022.5 
693.3 

1960.0 

1986 
3163.4 

94.6 
1034.6 
712.9 

2034.2 

1987 
3285.3 

90.5 
1069.8 
740.7 

2120.2 

1988 
3430.5 

1989 
3526.0 

Distribution of GDP(%)
Agriculture 
Industry 

Manufacturing 
Services,etc 

2.6? 
33.56 
21.81 
63.82 

2.96 
33.10 
21.74 
63.94 

3.08 
32.15 
20.93 
64.77 

2.41 
32.25 
21.37 
65.34 

2.56 
33.33 
22.38 
64.10 

2.85 
33.31 
22.58 
63.85 

2.99 
32.71 
22.54 
64.30 

2.76 
32.56 
22.55 
64.54 

Annual Gr. Rate of GDP(%) 
Agriculture 
Industry 

Manufactuing
Services etc 

Tom Employment (in000)b) 

-0.13 
-2.23 
-3.35 
-4.42 
1.73 

99301 

1.96 
15.38 
0.54 
1.64 
216 

100397 

-2.46 
1.60 

-5.27 
-6.08 
-1.20 

99529 

3.73 
-18.96 

4.08 
5.90 
4,63

100833 

7.00 
13.94 
10.57 
12.03 
498 

105005 

3.61 
15.00 
3.53 
4.55 
3.19 

107150 

3.05 
8.24 
1.18 
2.83 
179 

109598 

3.85 
-4.31 
3.40 
3.90 
423 

112441 

4.42 

114968 

2.79 

117342 

Agriculture 3529 3519 3571 3541 3469 3338 3350 3400 3326 3378 
Industry 

Mining 
Manufacturing 
Construction 
Electricity, Gas &Water 

30541 
979 

21942 
6215 
1405 

30421 
1118 

21817 
6060 
1426 

28498 
1028 

20286 
5756 
1428 

28480 
921 

19946 
6149 
1464 

30116 
957 

20995 
6665 
1499 

30291 
939 

20879 
6987 
1486 

30585 
880 

20962 
7288 
1455 

30748 
818 

20935 
7456 
1539 

31227 
753 

21320 
7603 
1551 

31557 
719 

21652 
768 
1506 

Servicesetc 
Transport and Comm. 
Trade and Friance 
Community, Soc.& Persona 
Other Branches 

65231 
5120 

28542 
31569 

66457 
5207 

29175 
32075 

67460 
5124 

29824 
32512 

68812 
5524 

30882 
32406 

71420 
5859 

32359 
33202 

73521 
6062 

33301 
34158 

75663 
6195 

34520 
34948 

78293 
6341 

35861 
36091 

80415 
6513 

36635 
37267 

82407 
6588 

37507 
38312 

Annual Gr.Rate of Empl.(%) 0.49 
Agriculture 0.57 
Industry -1.95 

Manufacturing -2.30 
Serices-etc 1.67 

Absolute Productivity (Output per worker)
Total 27.03 
Agriculture 19.89 
Industry 29.50 

Manufacturing 26.68 
Services,etc 26.26 

1.10 
-0.28 
-0.39 
-0.57 
188 

27.26 
23.02 
29.78 
27.28 
26.34 

-0.86 
1.48 

-6.32 
-7.02 
1.51 

26.82 
23.05 
30.11 
27.55 
25.63 

1.31 
-0.84 
-0.06 
-1.68 
2,00 

27.46 
18.84 
31.36 
29.68 
26.29 

4.14 
-2.03 
5.74 
5.26 
3-79 

28.22 
21.91 
32.79 
31.58 
26.59 

2.04 
-3.78 
0.58 
-0.55 
2.94 

28.65 
26.18 
33.76 
33.21 
26.66 

2.28 
0.36 
0.97 
0.40 
2.91 

28.86 
28.24 
33.83 
34.01 
26.89 

2.59 
1.49 
0.53 
-0.13 
3.48 

29.22 
26.63 
34.79 
35.38 
27.08 

2.25 
-2.18 
1.56 
1.84 
2.71 

29.84 

2.06 
1.56 
1.06 
1.56 
2.48 

30.05 

Annual Growth Rate of Absolute Productivity (%)
Totai -0.62 0.85 
Agriculture -2.78 15.71 
Industry -1.42 0.94 

Manufacturing -2.18 2.22 
Sevicesetc 0.07 0.28 

-1.61 
0.13 
1.13 
1.00 
-2.67 

2.39 
-18.27 

4.14 
7.71 
2.58 

2.75 
16.31 
4.56 
6.43 
1.15 

1.53 
19.51 
2.94 
5.14 
0.24 

0.74 
7.85 
0.21 
2.42 
0.85 

1.23 
-5.71 
2.86 
4.04 
0.73 

2.12 0.71 

Relative Labor Absorption Ratio
Total 
Agriculture 
Industry 

Manufacturing 
Servicesetc 

-3.64 
-0.26 
0.58 
0.52 
0.96 

0.56 
-0.02 
-0.72 
-0.35 
0.87 

0.35 
0.92 
1.20 
1.15 

-1.26 

0.35 
0.04 
-0.02 
-0.28 
0.43 

0.59 
-0.15 
0.54 
0.44 
0.76 

0.57 
-0.25 
0.16 
-0.12 
0.92 

0.75 
0.04 
0.82 
0.14 
0.77 

0.67 
-0.35 
0.16 
-0.03 
0.82 

0.51 0.74 

YEAR 1O0 1981 1982 19A3 1984 198,5 19M8 1987 19M6 1989 

Sources: a) The World Bank, World Tables 1988-89, Washington D.C., 1989 
a) The World Bank Word Tables 1991, Washington D.C., 1991
b)International Labour Office, Yearbook of Labour Statistics, Geneva (various years) 
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II.STRUCTURE OF GROSS DOMESTIC PROOUCT AND EMPLOYMENT: 9. TAIWAN, 1970-1979 
YEAR 1970 1971 1972 1973 1974 1975 1976 1977 1978a 1979 
GDP (atconstant 1980market 582408 657267 744877 841107 850330 891178 1013824 1115373 1266599 1369929 
prices, inril.of NT $)

Agriculture 96408 97155 99603 102405 103993 100306 108490 112445 110672 115816 
Industry 

Manufacturng 
Sevices,eic 

233175 
184439 
252825 

277970 
223374 
282142 

332299 
269532 
312976 

387405 
317904 
351297 

384507 
306796 
361830 

407233 
319627 
383639 

489654 
385828 
415679 

549128 
434468 
453799 

651284 
524690 
504643 

703547 
568695 
550566 

Distribution of GOP (%)
Agriculture 
Industry 

Manufacturing 
Services,ete 

16.55 
40.04 
31.67 
43.41 

14.78 
42.29 
33.99 
42.93 

13.37 
44.61 
36.18 
42.02 

12.18 
46.06 
37.80 
41.77 

12.23 
45.22 
36.08 
42.55 

11.26 
45.70 
35.87 
43.05 

10.70 
48.30 
38.06 
41.00 

10.08 
49.23 
38.95 
40.69 

8.74 
51.42 
41.43 
39.84 

8.45 
51.36 
41.51 
40.19 

Anual Growth Rate of GDP(%) 12.85 13.33 12.92 1.10 4.80 13.76 10.02 13.56 8.16 
Agriculture 
Industry 

0.78 
19.21 

2.52 
19.54 

2.81 
16.58 

1.55 
-0.75 

-3.55 
5.91 

8.16 
20.24 

3.65 
12.15 

-1.58 
18.60 

4.65 
8.02 

Manufacturing 
Services etc 

Total Employment (in000 4576 

21.11 
1160 
4738 

20.66 
10,93 
4949 

17.95 
1224 
5327 

-3.49 
3.0 

5487 

4.18 
6.03 
5522 

20.71 
835 

5671 

12.61 
9.17 

5981 

20.77 
11.20 
6227 

8.39 
910 
6423 

Agriculture 
persons) 

1681 1665 1632 1624 1697 1681 1641 1597 1553 1380 

Industry 
vining 

1278 
72 

1417 
65 

1576 
61 

1795 
59 

1882 
62 

1928 
62 

2065 
65 

2251 
62 

2447 
66 

2684 
63 

Manufacturing 
Construction 
Electricity, Gas and Water 

958 
231 

17 

1053 
281 

18 

1218 
277 
20 

1419 
296 
21 

1479 
319 
22 

1518 
325 
23 

1628 
348 
24 

1767 
398 
24 

1886 
470 
25 

2078 
517 
26 

Services,etc 1617 1656 1741 1908 1908 1913 1965 2133 2227 2359 
Transport &Communications 
Trade and Finance 
Public Adm. and Defense 

248 
688 
681 

250 
702 
704 

257 
766 
718 

296 
846 
766 

293 
866 
749 

314 
863 
736 

326 
871 
768 

337 
970 
826 

343 
1029 
855 

378 
1106 
875 

Annual Growth Rate of Employment (%) 
Total 
Agriculture 
Industry 

3.54 
-0.95 

10.88 

4.45 
-1.98 
11.22 

7.64 
-0.49 

13.90 

3.00 
4.50 
4.85 

0.64 
-0.94 
2.44 

2.70 
-2.38 
7.11 

5.47 
-2.68 
9.01 

4.11 
-2.76 
8.71 

3.15 
-11.14 

9.69 
Manufacturing 

Services.etc 
9.92 
2.41 

15.67 
5,13 

16.50 
9,59 

4.23 
0.00 

2.64 
0.26 

7.25 
2.72 

8.54 
8.55 

6.73 
4,41 

10.18 
5.93 

Absolute Productivity
Total 
Agriculture 
Industry 

Manufacturing 
Services'etc 

(thousands of NT $per worker)
127.27 138.72 
57.35 58.35 

182.45 196.17 
192.52 212.13 
156.35 170.38 

150.51 
61.03 

210.85 
221.29 
179.77 

157.90 
63.06 

215.82 
224.03 
184.12 

154.97 
61.28 

204.31 
207.44 
189.64 

161.39 
59.67 

211.22 
210.56 
200.54 

178.77 
66.11 

237.12 
237.00 
211.54 

186.49 
70.41 

243.95 
245.88 
212.75 

203.40 
71.26 

266.16 
278.20 
226.60 

213.28 
83.92 

262.13 
273.67 
233.39 

Annual Growth Rate of Absolute Productivity (%)
Total 
Agricuture 
Industry 

8.93 
1.74 
7.52 

8.50 
4.59 
7.48 

4.91 
3.32 
2.36 

-1.65 
-2.82 
-5.34 

4.14 
-2.63 
3.38 

10.77 
10.80 
12.26 

4.31 
6.50 
2.88 

9.07 
1.21 
9.10 

4.86 
17.77 
-1.51 

Manufacturing 10.18 4.32 1.24 -7.41 1.51 12.56 3.75 13.15 -1.63 
Services.etc 8.97 5.51 2.42 3.00 5.75 5.48 0.57 6.51 3.00 

Relative Labor Absorption Ratio 
Total 0.28 0.33 0.59 2.74 0.13 0.20 0.55 0.30 0.39 
Agriculture 
Industry 

Manufacturing 

-1.23 
0.57 
0.47 

-0.79 
0.57 
0.76 

-0.17 
0.84 
0.92 

2.90 
-6.48 
-1.21 

0.27 
0.41 
0.63 

-0.29 
0.35 
0.35 

-0.74 
0.74 
0.68 

1.75 
0.47 
0.32 

-2.40 
1.21 
1.21 

Serviceseic 0.21 0.47 0.78 0.00 0.04 0.33 0.93 0.39 0.65 

YEAR 1,L70 1971 1972 1973 19"74 1975 1976 1977 1978 1979 

Sources: ROC (Taiwan), Statistical '4-f,riLook 1987 
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II.ST:CTUREOF GROSS DOMESTIC PRODUCT AND EMPLOYMENT: 9. TAJWAN, 1980-1989
 
YEAR]
-- 1980 1981 1982 
 1983 1984 1985 1986 1987 1988 1989
 
GDP (at constant1980 market 1470175 1560197 1602655 1726439 1892098 1973017 2182869
 
prices, inmil.of NT $)


Agriculture 114556 114130 115574 116343 118470 120495 119032
 
Industry 756393 797905 800975 
 874727 977323 1006564 1145755


Manufacturing 610590 648617 654707 722922 817668 836010 965645
C;ovies,ex 599226 
 648161 686106 735370 796305 845959 918082
 

Distrbution of GDP (%)

Agriculture 7.79 7.32 
 7.21 6.74 6.26 6.11 5.45
Industry 51.45 51.14 49.98 50.67 51.65 51.02 52.49Manufacturing 41.53 41.57 40.85 41.87 43.21 42.37 44.24
 
Services,etc 40.76 41.54 42.81 42.59 42.09 42.88 42.06
 

Annual GrowtR.R eof GDP(%) 7.32 6.12 2.72 7.72 9.60 4.28 10.64
Agriculture -1.09 -0.37 1.26 0.66 1.83 1.71 -1.21
Industry 7.51 5.49 0.38 9.21 11.73 2.99 13.83

Manufacturing 7.37 6.23 0.94 10.42 13.11 2.24 15.51
SrZMicesetc 884 
 817 585 718 829 624 8.53


Total Employment (in000 6548 6672 
 6810 7070 7308 7430 7732
persons) 
Agriculture 1277 1257 
 1284 1317 1286 1297 1317
 

Indust y 2774 2814 
 2808 2907 3090 3078 3206

Mining 65 
 63 69 79 41 35 33

Manufacturing 2129 2137 2151 2272 2494 2488 2614
Caiisbuction 553 585 
 557 523 521 521 525
Electrici, Gas and Water 27 29 31 33 
 34 34 34
 

Services,etc 2497 2601 2718 
 2846 2932 3055 3209

Transport & Communications 387 387 
 389 384 378 388 407

Trade and Frnance 1185 1260 
 1324 1403 1462 1526 1594

Public Adm.and Dfense 925 954 1005 1059 1092 1141 1208
 

Annual Growth Rate of Employment (%)

Total 1.95 1.89 2.07 
 3.82 3.37 1.67 4.06
Agriculture -7.46 -1.57 2.15 2.57 -2.35 0.86 1.54
Industry 3.35 1.44 -0.21 3.53 6.30 -0.39 4.16


Manufacturing 2.45 0.38 0.66 5.63 
 9.77 -0.24 5.06
 
serniesetc 5,85 4.16 4,50 4.71 3.02 4.20 5,04


Absolute Productivity (thousandsof NT $per worker)

Total 224.52 233.84 235.34 244.19 258.91 265.55 282.32

Agriculture 89.71 90.80 90.01 88.34 
 92.12 92.90 90.38 
Industry 272.67 283.55 285.25 300.90 316.29 327.02 357.38

Manufacturing 286.80 303.52 304.37 318.19 327.85 336.02 369.41
Services,eic 239.98 249.20 252.43 258.39 271.59 276.91 286.10 

Arnual Growth Rate of Absolute Productivity (%)
Total 5.27 4.15 0.64 3.76 6.03 2.56 6.31Agriculture 6.89 1.21 -0.86 -1.86 4.28 0.85 -2.71
Industry 
 4.02 3.99 0.60 5.49 5.11 3.39 9.28 

Manufacturing 4.79 5.83 0.28 4.54 3.04 2.49 9.94 
Services,elc 2.82 3.84 1.30 2.36 5.11 1.96 3.32 

Relative Labor Absorption Ratio 
Total 0.27 0.31 0.78 0.49 0.35 0.39 0.38
 
Agriculture 6.86 4.21 1.70 
 3.86 -1.29 0.50 -1.27
Industry 0.45 0.26 -0.55 0.38 0.54 -0.13 0.30

Manufacturing 0.33 0.06 0.70 0.54 0.75 -0.11 0.33Services,elc 0.66 0.51 0.77 0.66 0.36 0.67 0.59 

YFAR 199R M3 184 1985 1,85 19A7
1A70 19R1 1 W8 1980
 

Sources: ROC (Taiwan), Statistical Yearbook 1987
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Ill. POPULATION AND GROSS SCHOOL ENROLLMENT RATIO: INDONESIA AND JAPAN, 1950- 1977 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

1.INDONESIA 

Population (millions) 
Annual Pop. Growth Rate (%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

76.00 

37 

4 

27 

92.70 
2.01 

71 
86 
58 

6 
10 
3 

40 
51 
31 

0.70 
1.16 
0.29 

105.07 
2.54 

72 
79 
65 

12 
18 
7 

47 
55 
40 

1.47 
2.47 
0.65 

119.47 
2.60 

77 
83 
71 

15 
20 
10 

49 
55 
43 

2.80 
4.30 
1.30 

122.53 
2.56 

66 

61 

13 

9 

42 

38 

2.78 

1.28 

125.64 
2.54 

62 

57 

12 

9 

40 

36 

128.80 
2.52 

80 
87 
72 

18 
22 
13 

52 
58 
46 

2.55 
3.88 
1.35 

132.00 
2.48 

79 
87 
71 

18 
22 
14 

52 
58 
45 

2.43 
3.62 
1.33 

135.67 
2.78 

86 
94 
78 

20 
25 
15 

55 
62 
49 

2.40 

133.53 
-1.58 

84 
89 
79 

20 
25 
16 

55 
59 
50 

2.46 
3.58 
1.37 

136.63 
2.32 

86 
91 
81 

21 
25 
17 

57 
61 
52 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1076 1977 

2. JAPAN 

Population (millions) 
Annual Pop. Growth Rate(%) 
Gross Schodo Enrollment Rato: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

83.59 

100 

97 

71 

64 

86 

82 

94.10 
1.19 

103 
103 
102 

74 
75 
73 

89 
89 
88 

9.45 
15.13 
3.88 

98.88 
1.00 

100 
100 
100 

82 
82 
81 

90 
90 
89 

12.90 
19.63 
6.28 

104.34 
1.08 

99 
99 
99 

86 
86 
86 

92 
93 
92 

17.00 
24.50 
9.60 

105.70 
1.30 

98 

98 

91 

91 

94 

94 

17.15 

9.62 

107.19 
1.41 

97 

97 

94 

94 

96 

96 

18.52 

10.63 

108.71 
1.42 

97 
97 
97 

90 
90 
91 

94 
94 
94 

20.03 
27.98 
12.07 

110.16 
1.33 

98 
98 
98 

91 
91 
92 

95 
95 
95 

22.14 
30.27 
13.95 

111.57 
1.28 

99 
99 

100 

92 
91 
92 

96 
95 
96 

24.6 
33.0 
16.0 

112.77 
1.08 

99 
99 
99 

92 
92 
93 

96 
96 
96 

26.1 
34.6 
17.4 

113.86 
0.97 

99 
99 
99 

93 
93 
92 

96 
96 
96 

28.6 
38.2 
16.8 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

Sources: International Monetary Fund, Iniemational Financial Statistics 1990 
(data on population) 

UNESCO, Statistical Yearbook. various years (data on school enrollment ratio) 
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Ill. POPULATION AND GROSS SCHOO ENROULMNT RATIO: INDONESIA AND JAPAN, 1978 - 1989 

YEAR 1978 1979 1980 1981 1982 1983 1914 1985 1986 1987 1988 1989 

1.INDONESIA 

Population (millions) 
Annual Pop. Growth Rate(%) 
Gross School Enrollment Ratio 

Fist Level 
Total 
Male 
Female 

Second Level 
Total 
Male 
Female 

First and Second Level
Total 
Male 
Female 

Third Level 
Total 
Male 
Female 

139.80 
2.32 

99 
105 
92 

22 
27 
18 

63 
68 
57 

143.04 
2.32 

107 
114 
99 

24 
29 
20 

68 
74 
62 

147.49 
3.11 

107 
115 
100 

29 
35 
23 

72 
79 
65 

151.31 
2.59 

117 
123 
11 

30 
36 
25 

76 
82 
70 

3.9 
5.3 
2.4 

154.66 
221 

120 
124 
116 

33 
38 
27 

78 
83 
74 

4.1 
5.5 
2.7 

158.08 
221 

115 
118 
112 

37 
42 
31 

79 
83 
75 

5.6 
7.8 
3.5 

161.58 
2.21 

118 
121 
115 

39 
45 
33 

81 
85 
77 

6.5 
8.8 
42 

164.05 
1.53 

118 
121 
114 

41 

81 

168.35 
2.62 

118 
120 
115 

46 

83 

172.02 
2.18 

118 
121 
115 

48 
53 
42 

84 
88 
80 

175.59 
2.08 

119 
121 
117 

48 
53 
43 

84 
87 
80 

179.14 
2.02 

YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

2.JAPAN 

Popiaton (milions) 
Annual Population Growth Rate (%) 
Gross School Enrolment Rao 

First Level 
Total 
Male 
Female 

Second Level
Total 
Mae 
Female 

Fist and Second Level 
Total 
Male 
Female 

Third Level 
Total 
Male 
Female 

114.90 
0.91 

99 
100 
99 

91 
93 
90 

96 
98 
95 

293 
38.9 
195 

115.87 
0.84 

101 
101 
101 

92 
91 
93 

97 
96 
97 

29.8 
39.6 
19.8 

116.78 
0.79 

101 
101 
101 

93 
92 
94 

97 
97 
98 

30.5 
40.6 
202 

117.65 
0.74 

100 
100 
100 

92 
92 
93 

97 
96 
97 

30.3 
39.9 
203 

118.45 
0.68 

100 
100 
100 

94 
93 
98 

97 
97 
98 

90.3 
39.9 
20.5 

119.26 
0.68 

101 
101 
101 

94 
93 
98 

98 
97 
98 

30.2 
39.4 
20.7 

120.02 
0.64 

101 
101 
101 

94 
94 
95 

98 
97 
98 

29.8 
38.5 
20.8 

120.75 
0.61 

102 
102 
102 

95 
95 
97 

99 
98 
99 

28.7 
38.8 
20.3 

121.49 
0.61 

102 
102 
102 

95 
94 
96 

98 
98 
99 

28.9 
36.4 
212 

122.09 
0.49 

102 
102 
102 

95 
94 
96 

98 
98 
99 

29.7 
36.5 
22.5 

122.61 
0.43 

102 
102 
101 

95 
94 
98 

98 
98 
99 

30.1 
36.6 
23.3 

123.12 
0.42 

YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1F9 

Sources: International Monetaqy Fund, International Financial Statistics 1990 
(data on populabon) 

UNESCO, Statstical Yearbook, various years (data on school enrollment ratio) 
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11.POPULATION AND GROSS SCHOOL ENROLLMENT RATIO: MALAYSIA AND PHILIPPINES, 1950 - 1977 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

3.MALAYSIA 

Population(millions) 
Annual Pop. Growth Rate (%) 
Gross School Enrollment Ratio: 

FirstLevel: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

6.10 

71 

6 

43 

8.11 
2.89 

96 
108 

83 

19 
25 
13 

64 
74 
54 

1.21 
1.57 
0.84 

9.24 
2.64 

90 
96 
84 

28 
34 
22 

61 
67 
55 

1.94 
2.57 
1.32 

10.39 
2.37 

91 
95 
87 

35 
40 
29 

64 
68 
59 

1.99 
2.77 
1.19 

10.70 
2.98 

11.00 
2.80 

11.31 
2.82 

92 
94 
89 

40 
45 
35 

66 
70 
62 

2.66 
3.60 
1.69 

11.65 
3.01 

92 
94 
90 

43 
47 
38 

67 
71 
64 

3.21 
4.15 
2.25 

11.90 
2.15 

91 
93 
89 

43 
48 
39 

67 
70 
63 

2.8 
4.0 
1.6 

12.30 
3.36 

94 
95 
92 

47 
52 
43 

70 
73 
67 

3.1 
4.2 
2.0 

12.58 
2.28 

93 
94 
92 

50 
54 
46 

71 
74 
68 

2.9 
3.9 
2.0 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

4.PHIUPPINES 

Population (millions) 
Annual Pop. Growth Rate (%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

20.28 

126 

23 

89 

27.41 
3.06 

95 
98 
93 

26 
28 
25 

70 
72 
69 

12.65 
12.11 
13.20 

31.77 
3.00 

113 
115 
111 

41 
42 
40 

87 
88 
85 

18.82 
16.93 
20.82 

36.85 
3.01 

114 
115 
113 

50 
50 
50 

91 
92 
91 

19.94 
17.11 
22.98 

37.9 
2.85 

110 

112 

19.70 

22.49 

38.99 
2.88 

117 

115 

49 

51 

93 

92 

19.53 

22.08 

40.12 
2.90 

108 
110 
107 

51 
59 
43 

88 
92 
84 

20.56 
18.16 
23.05 

41.3 
2.94 

107 
109 
106 

55 
54 
56 

88 
89 
88 

19.50 
17.35 
21.71 

42.07 
1.86 

105 
106 
103 

56 
55 
57 

87 
88 
87 

18.4 

43.41 
3.19 

103 

60 

88 

20.6 

44.58 
2.70 

100 

63 

87 

23.7 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

Sources: Intemational Monetary Fund, International Financial Statistics 1990 
(data on population) 

UNESCO, Statistical Yearbook, various years (data on school enrollment ratio) 
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III.POPULATION AND GROSS SCHiOOL ENROLLMENT RATIO: MALAYSIA AND PHILIPPINES, 1978- 1989 

YEAR 1978 1979 1980 19181 1982 1983 1984 1985 1986 1987 1988 1989 

3. MALAYSIA 

Population (millions) 
Annual Pop. Growth Rate (%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
FemrJe 

12.91 
2.62 

92 
93 
91 

49 
52 
47 

70 
72 
68 

3.9 
4.9 
2.9 

13.45 
4.18 

92 
93 
90 

51 
53 
48 

70 
72 
69 

3.9 
4.7 
3.0 

13.76 
2.30 

92 
93 
91 

51 
52 
49 

71 
72 
69 

4.1 
5.0 
32 

14.10 
2.47 

92 
94 
91 

53 
54 
51 

72 
73 
70 

4.6 
5.2 
4.0 

14.46 
2.55 

92 
94 
91 

55 
56 
53 

73 
74 
72 

4.7 
5.4 
4.2 

14.82 
2.49 

96 
96 
95 

50 
51 
50 

72 
73 
72 

52 
6.1 
4.4 

15.19 
2.50 

98 
98 
97 

53 
53 
53 

74 
75 
74 

5.1 
5.9 
4.3 

15.68 
323 

100 
101 
100 

53 
53 
53 

75 
75 
75 

6.0 
6.7 
5.3 

16.11 
2.74 

101 

54 
55 
54 

77 

6.9 

16.53 
2.61 

102 
102 
102 

59 
59 
59 

79 
79 
79 

6.6 
6.8 
6.4 

16.92 
2.36 

102 
102 
102 

57 
56 
57 

78 
78 
78 

6.7 
7.1 
62 

YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

4. PHILIPPINES 

Population (mllions) 
Annual Pop. Growth Rate (%) 
Gross School Enrolment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

Frst and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

45.79 
2.71 

101 

63 

88 

26.6 
24.7 
28.6 

47.04 
2.73 

107 

64 

91 

24.8 
23.0 
26.6 

48.32 
2.72 

113 
113 
113 

65 
61 
69 

95 
94 
98 

27.7 
26.8 
28.5 

49.54 
2.52 

100 
109 
107 

62 
60 
64 

91 
90 
91 

26.6 
24.4 
28.9 

50.78 
2.50 

109 
109 
110 

66 
63 
68 

93 
92 
94 

29.1 

52.06 
2.52 

109 
108 
109 

67 
64 
69 

93 
92 
94 

31.8 
30.2 
332 

53.35 
2.48 

107 
107 
108 

68 
65 
71 

92 
91 
94 

34.1 
32.2 
35.9 

54.67 
2.47 

106 
106 
107 

64 
63 
66 

91 
90 
92 

30.8 

56.00 
2.43 

107 
107 
106 

67 
66 
69 

92 
92 
93 

30.0 

57.36 
2.43 

109 
107 
110 

68 
67 
68 

93 
93 
94 

28.9 

58.72 
2.37 

110 
109 
111 

71 
71 
71 

95 
95 
96 

28.2 

60.10 
2.35 

YEAR 1978 1979 1980 1981 1962 1983 1984 1985 1986 1987 1988 1989 

Souroes: International Monetary Fund, Intemational Financal Statistics 1990 
(data on population)

UNESCO, Statstical Yeaboook, various years (data on school enrollment ratio) 
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Il1.POPULATION AND GROSS SCHOOL ENROLLMENT RATIO: SINGAPORE AND SOUTH KOREA, 1950 -1977 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

5.SINGAPORE 

Population (millions) 
Annual Pop. Gowlh Rate(%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

-irst and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

1.02 

(1951) 

80 

55 

8 

5 

47 

32 

1.63 
4.80 

111 
121 
101 

32 
38 
26 

78 
86 
70 

6.41 
9.48 
3.10 

1.89 
3.00 

105 
110 
100 

45 
49 
41 

79 
84 
74 

9.93 
12.74 
7.14 

2.07 
1.84 

106 
110 
102 

46 
47 
45 

77 
79 
74 

6.80 
9.30 
4.20 

2.11 
1.93 

106 

102 

69 

68 

91 

88 

6.50 

4.13 

2.15 
1.90 

105 

101 

72 

71 

91 

88 

6.96 

4.28 

2.19 
1.86 

108 
111 
104 

52 
52 
52 

79 
80 
77 

7.29 
10.13 
4.33 

2.23 
1.83 

109 
112 
106 

51 
51 
52 

78 
80 
77 

7.66 
10.25 
4.96 

2.26 
1.35 

110 
113 
107 

52 
51 
52 

78 
80 
77 

9.00 
10.70 
7.30 

2.29 
1.33 

111 
114 
108 

54 
54 
55 

80 
81 
79 

9.00 
11.10 
6.80 

2.33 
1.75 

110 
114 
107 

55 
55 
56 

80 
81 
79 

9.10 
11.00 
7.10 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

6.SOUTH KOREA 

Population (millions) 
Annual Pop. Growth ,laze t%) 
Gross School Enr 'Imenrt Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

20.36 

83 

17 

54 

24.70 
1.95 

94 
99 
89 

27 
38 
14 

64 
72 
56 

4.58 
7.50 
1.57 

28.33 
2.78 

101 
103 
99 

35 
44 
25 

74 
78 
68 

6.17 
9.01 
3.17 

32.24 
2.62 

103 
104 
103 

42 
50 
32 

76 
80 
71 

7.90 
11.60 
3.90 

32.88 
1.99 

106 

103 

45 

35 

77 

71 

7.75 

4.02 

33.51 
1.92 

105 

103 

47 

38 

77 

71 

8.07 

4.36 

34.10 
1.76 

108 
107 
108 

51 
60 
42 

79 
84 
75 

9.19 
13.26 
4.97 

34.69 
1.73 

108 
107 
108 

55 
63 
46 

81 
85 
76 

9.59 
13.75 
5.30 

35.28 
1.70 

107 
107 
107 

56 
64 
48 

81 
85 
77 

10.30 
14.60 
5.90 

35.85 
1.62 

108 
108 
109 

61 
70 
53 

84 
88 
80 

10.00 
14.40 
5.40 

36.41 
1.56 

109 
109 
109 

65 
73 
57 

86 
90 
82 

10.30 
15.00 
5.40 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

Sources: International Monetary Fund, International Finandal Statistics 1990 
(data on population)

UNESCO, Statistical Yearbook, various years (data on school enrollment ratio) 
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IlI.POPULATIOJ AND GROSS SCHOOL ENROLMENT RATIO SINGAPORE AND SOUTH KOREA, 1978- 1989 

YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

5. SINGAPORE 

Population (millions) 
Anual Pop. Growth Rale(%) 

Gross School Enrolment Ratio: 
First Level: 

Total 
Male 
Female 

Second Level: 
Total 
MaJe 
Female 

First and Second Level:
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

2.35 
0.88 

109 
ill 
107 

57 
56 
58 

80 
81 
80 

8.8 
10.3 
7.2 

2.38 
1.28 

106 
108 
105 

59 
57 
61 

81 
81 
81 

7.5 
8.8 
6.0 

2.41 
1.2 

108 
109 
106 

58 
56 
59 

81 
81 
81 

7.9 
9.3 
6.4 

2.44 
1.24 

106 
107 
105 

62 
61 
63 

83 
83 
83 

8.6 
10.0 

7.1 

2.47 
1.23 

109 
112 
107 

65 
64 
65 

86 
87 
85 

1.3 
11.9 
8.6 

2.5 
1.21 

113 
115 
111 

69 
68 
69 

90 
90 
89 

11.8 
133 
10.3 

2.52 
0.80 

115 
118 
113 

71 
70 
73 

92 
93 
92 

2.56 
1.59 

2.59 
1.17 

114 
116 
113 

67 
66 
68 

87 
87 
87 

2.61 
0.77 

112 
114 
111 

68 
67 
69 

87 
87 
87 

2.65 
1.53 

111 
112 
110 

69 
68 
70 

87 
87 
87 

2.68 
1.13 

109 
110 
107 

69 
68 
71 

87 
87 
87 

YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

6. SOUTH KOREA 

Population (millions) 
Annual Pop. Growth Rate(%) 

Gross School Enrolment Ratio: 
First Level: 

Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level:
Total 
Male 
Female 

36.97 
1.54 

111 
'I' 

70 
77 
62 

90 
93 
86 

10.9 
15.9 
5.6 

37.53 
1.51 

111 
112 
111 

76 
82 
70 

94 
97 
90 

12.4 
18.3 
6.2 

28.12 
1.57 

110 
109 
i1l111 

76 
81 
71 

93 
95 
90 

15.8 
23.0 
8.1 

38.72 
1.57 

107 
108 
105 

84 
88 
79 

95 
98 
92 

17.5 
25.5 
9.0 

39.33 
1.58 

104 
106 
103 

86 
90 
82 

95 
98 
93 

21.0 
30.1 
11.2 

39.93 
1.53 

100 
102 
99 

89 
94 
85 

95 
98 
92 

23.7 
33.1 
13.5 

40.51 
1.45 

99 
99 
99 

91 
94 
88 

95 
97 
94 

29.4 
39.1 
18.9 

40.80 
0.72 

96 
96 
97 

89 
92 
87 

93 
94 
92 

34.0 
46.3 
20.9 

41.18 
0.93 

98 
98 
98 

89 
91 
87 

94 
95 
92 

35.3 
47.8 
21.7 

41.57 
0.95 

101 
101 
101 

88 
91 
86 

94 
95 
93 

36.0 
48.6 
22.2 

41.97 
0.96 

104 
104 
104 

87 
89 
84 

95 
96 
93 

-16.5 
49.0 
22.9 

42.38 
0.98 

108 
107 
108 

86 
88 
83 

96 
97 
95 

37.7 
502 
24.2 

YEAR 1978 1979 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

Sources: International Monetary Fund, International Financial Statistics 1990 
(data on population)

UNESCO, Statistical Yearbook various years (data on school enrollment ratio) 
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IlL.POPULATION AND GROSS SCHOOL ENROLLMENT RATIO: THAILAND AND UNITED STATES, 1950.1977 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

7. THAILAND 

Population (millions) 19.64 26.39 31.03 36.37 37.49 38.59 39.69 40.78 41.87 42.96 44.04 
Annual Pop. Growth Rate (%) 3.00 3.29 3.23 3.08 2.93 2.85 2.75 2.67 2.60 2.51 
Gross School Enrollment Ratio: 

First Level: 
Total 76 83 78 83 84 85 85 84 83 82 
Male 
Female 72 

88 
79 

82 
74 

86 
79 79 80 

89 
81 

88 
81 

87 
80 

86 
79 

85 
78 

Second Level: 
Total 
Male 
Female 

7 13 
16 
10 

14 
16 
11 

17 
20 
15 

22 
25 
19 

24 
27 
20 

25 
28 
22 

27 
28 
26 

28 
29 
27 

First and Second Level: 
Total 
Male 
Female 

48 59 
63 
55 

56 
60 
53 

58 
61 
55 

61 
65 
58 

62 
65 
58 

62 
65 
58 

62 
65 
59 

62 
64 
59 

Third Level: 
Total 
Male 
Female 

1.92 
2.67 
1.17 

1.54 
2.05 
1.03 

1.7 
1.9 
1.4 

2.2 

1.79 

2.3 3.34 
4.1 
2.6 

3.86 
4.74 
3.02 

3.5 
4.3 
2.7 

4.5 
5 

3.9 

5.3 
6.1 
4.5 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

8. UNITED STATES 

Population (millions) 
Annual Pop. Growth Rate (%) 

152.27 180.68 
1.73 

194.3 
1.46 

205.05 
1.08 

207.66 
1.27 

209.9 
1.08 

211.91 
0.96 

213.85 
0.92 

215.97 
0.99 

218.04 
0.96 

220.24 
1.01 

Gross Sdool Enrollment Ratio: 
First Level: 

Total 
Male 
Female 

88 
89 
87 

99 
100 
98 

101 
102 
101 

100 
101 
100 

99 
100 
99 

101 
101 
101 

99 
100 
99 

101 
101 
100 

101 
101 
100 

Second Level: 
Total 
Male 

63 
63 

92 
92 

92 
91 

92 
92 

92 
92 

91 
91 

92 
91 

94 
94 

94 
94 

Female 62 93 94 93 91 92 92 93 95 
First and Second Level: 

Total 
Male 

80 
81 

97 
98 

99 
99 

98 
98 

97 
97 

98 
98 

96 
97 

98 
99 

98 
98 

Female 80 96 99 98 96 98 96 98 98 
Third Level: 

Total 19 32.07 40.18 49.40 49.54 50.66 51.53 53.60 57.30 56.10 56.00 
Male 27 40.22 48.89 57.70 57.31 57.31 62.50 58.80 57.20 
Female 12 23.84 31.40 41.10 41.54 43.97 45.67 45.67 52.00 53.30 54.90 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

Sources: International Monetary Fund, International Financal Statistics 1990 
(data on population) 

UNESCO, Statistical Yearbook various years (data on school enrollment ratio) 
United States, Bureau of Census, Historical Statistics for the United States: 

1950- 1970 
United States, Bureau of Census, Statistical Abstract for the United States, 

various years 
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Ill.POPULATION AND GROSS SCHOOL ENROLLMENT RATIO: THAILAND AND UNITED STATES, 1978-1989 

YEAR 1978 1979 1900 1961 1982 1983 1984 1985 1986 1987 1988 1989 

7. THAILAND 

Populoatin (millions) 
Annual Pop. Growth Rae(%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

45.10 
2.41 

92 
95 
89 

28 
30 
25 

62 
65 
60 

8.9 

46.14 
2.31 

95 
98 
92 

28 
30 
26 

64 
67 
62 

11 

46.72 
1.26 

99 
100 
97 

29 
30 
28 

66 
67 
65 

13.1 

47.74 
2.18 

98 

29 

64 

19.9 

48.74 
2.09 

21.8 

49.73 
2.03 

97 

30 

64 

22.5 

50.71 
1.97 

97 

31 

64 

51.68 
1.91 

98 

30 

63 

19.6 

52.65 
1.88 

98 

30 

63 

53.60 
1.80 

95 

28 

62 

15.9 

54.54 
1.75 

87 

28 

58 

55.45 
1.67 

YEAR 1978 197. 1980 1981 1982 1983 1984 1985 1986 1987 1988 1989 

8. UNITED STATES 

Populatan (millions) 
AnnualPop. Growth Rate(%) 
Gross School Enrolment Ratio: 

First Level: 
Total 
Maie 
Female 

Seond Level: 
Total 
We 

Female 
Firstand Second Level: 

Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

222.59 
1.07 

100 
101 
100 

94 
93 
94 

98 
98 
98 

55.6 
56.4 
54.8 

225.06 
1.11 

lul 
102 
100 

93 
93 
94 

98 
99 
98 

54.9 
53.3 
56.5 

227.76 
1.20 

99 
100 
99 

89 
88 
90 

95 
95 
96 

56.0 
54.0 
58.1 

230.14 
1.04 

101 
101 
101 

94 
93 
94 

99 
99 
99 

56.3 
53.6 
59.1 

232.52 
1.03 

101 
102 
100 

94 
94 
93 

98 
99 
98 

56A 
53.8 
59.2 

234.80 
0.98 

101 
101 
100 

94 
93 
96 

98 
98 
98 

57.1 
54.4 
59.9 

237.00 
0.94 

99 
100 
99 

94 
94 
94 

98 
98 
97 

56.7 
53.6 
59.9 

23928 
0.96 

99 
99 

100 

97 
98 
97 

99 
99 
99 

57.7 
54.4 
612 

241.62 
0.98 

100 
101 
100 

98 
98 
99 

100 
100 
99 

59.6 
55.5 
63.7 

243.93 
0.98 

246.33 
0.98 

249.41 
1.25 

YEAR 1978 1979 1960 1981 1982 1983 1984 1985 1986 1987 1988 1989 

Sources: International Monearty Fund, International Financial Stadistcs 1990 
(atM on populan)

UNESCO, Sltfst." Yearbook, various years (data on school enrolment ratio) 
Uniled Stales, Bureau of Census, Historical Staistics for the United Staes: 1950 ­1970 
United Stales, Bureau o Census, Statistical Abstract for the United States, various years 
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III.POPULATION AND GROSS SCHOOL ENROLLMENT RATIO: HONG KONG AND TAIWAN, 1950 - 1977 

YEAR 1950 1960 1965 1970 1971 1972 1973 i374 1975 1976 1977 

9. HONG KONG 

Population (millions) 
Annual Pop. Growth Rate (%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level: 
Total 
MaJe 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

1.91 3.06 
4.84 

91 

85 

24 

20 

62 

58 

4.38 

3.85 

3.60 
3.27 

106 

104 

34 

30 

71 

68 

5.40 

4.49 

3.94 
1.84 

117 
118 
115 

36 
40 
31 

76 
79 
73 

7.30 
8.80 
4.60 

4.02 
2.08 

120 

118 

57 

52 

91 

89 

6.80 

4.00 

4.11 
2.14 

120 

120 

62 

58 

94 

92 

7.86 

4.58 

4.20 
2.21 

122 
123 
121 

42 
44 
39 

77 
79 
76 

8.60 
12.10 
4.74 

4.30 
2.26 

123 
124 
122 

46 
48 
44 

79 
81 
77 

9.32 
13.06 
5.22 

4.40 
2.33 

119 
122 
117 

49 
51 
47 

78 
80 
76 

10.10 
14.70 
5.30 

4.44 
1.07 

114 
115 
112 

52 
54 
49 

77 
79 
75 

9.70 
13.40 
5.50 

4.51 
1.51 

111 
113 
110 

56 
58 
54 

78 
80 
76 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

10. TAIWAN 

Population (milions) 
Annual Pop. Growth Rate(%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Maio 

10.79 

96 

12.63 
3.19 

97 

14.68 
3.05 

98 

14.99 
2.17 

98 

15.29 
1.96 

98 

15.56 
1.80 

98 

15.85 
1.85 

99 

16.15 
1.88 

99 

16.51 
2.22 

99 

16.81 
1.85 

100 

Female 
Second Level: 

Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

30 
39 
21 

3.1 
4.9 
1.3 

38 
46 
29 

6.7 
9.8 
3.5 

54 
64 
45 

8.3 
10.2 
6.4 

58 
69 
48 

8.4 
10.2 
6.5 

62 
71 
52 

9.1 
11.1 
7.0 

62 
69 
54 

9.4 
11.7 
7.1 

63 
70 
57 

9.5 
11.8 
7.1 

66 
72 
60 

9.3 
11.5 
7.0 

74 
78 
70 

9.4 
11.6 

7.1 

74 
78 
71 

9.8 
11.8 
7.8 

YEAR 1950 1960 1965 1970 1971 1972 1973 1974 1975 1976 1977 

Sources: International Monetary Fund, International Financial Statistics 1990 (data on population)
Republic of China (Taiwan), Statistical Yearbook 1987 (data for Taiwan)
UNESCO, Stalis ical Yearbook, vaious years (data on school enrolment ratio) 
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III.POPULATION AND GROSS SCHOOL ENROLLMENT RATIO: HONG KONG AND TAIWAN, 1978-1987 

YEAR 1978 1979 1980 1981 1982 1984 1985 1986 1987 

9. HONG KONG 

Population (millions) 
Annual Pop.Growth Rate(%) 
Gross School Enrollment Ratio: 

First Level: 
Total 
Male 
Female 

Second Level:. 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

4.60 
1.93 

113 
115 
ill 

57 
57 
58 

79 
79 
78 

10.0 
13.8 
6.0 

4.98 
8.31 

111 
113 
109 

60 
59 
61 

79 
79 
80 

10.0 
13.4 
6.1 

5.04 
1.21 

106 
107 
105 

64 
63 
65 

81 
81 
82 

10.5 
14.2 
6.4 

5.10 
1.15 

106 
107 
105 

66 
64 
68 

82 
82 
83 

10.8 
14.2 
7.2 

5.16 
1.16 

106 
107 
105 

67 
64 
70 

84 
82 
85 

11.9 
15.2 
8.3 

5.28 
1.15 

104 
105 
103 

72 
69 
74 

86 
85 
87 

13.2 
16.8 
9.3 

5.34 
1.16 

104 
105 
103 

72 
70 
75 

87 
85 
88 

5.41 
1.37 

104 
105 
103 

73 
71 
76 

87 
86 
88 

5.48 
1.28 

106 
106 
105 

74 
71 
76 

88 
87 
89 

YEAR 1978 1979 1980 1981 1982 1984 1985 1986 1987 

10. TAIWAN 

Population (millions) 
AnnualPop. Growth Rate(%) 
Gross School Enrollment Ratio: 

First '.evel: 
Total 

Male 
Female 

Second Level: 
Total 
Male 
Female 

First and Second Level: 
Total 
Male 
Female 

Third Level: 
Total 
Male 
Female 

17.14 
1.92 

10 

76 
79 
74 

10.2 
11.9 
8.5 

17.48 
2.01 

100 

78 
80 
77 

10.3 
11.9 
8.7 

17.81 
1.86 

100 

80 
81 
80 

10.5 
11.9 
9.1 

18.14 
1.86 

100 

83 
83 
83 

11.0 
12.2 
9.7 

18.46 
1.78 

100 

86 
85 
86 

11.4 
12.5 
10.2 

19.01 
1.49 

100 

89 
88 
90 

12.5 
13.4 
11.5 

19.26 
1.29 

100 

91 
89 
92 

13.1 
14.1 
12.0 

19.45 
1.02 

100 

92 
91 
94 

14.2 
15.0 
13.3 

YEAR 1978 1979 1980 1981 1982 1984 1985 1986 1987 

Sources: International Monetary Fund, International Financial Statistics 1989 (data on population)
Republic of China (Taiwan), Statistical Yearbook 1987UNESCO,__, Statistcal Yearbook, various years (data on school enrollment ratio) 
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