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ADDENDUM 

I. On October 15, 1974, the education and human resource devel- 
opment program responsibility for Indonesia was transferred to the 
East Asia Bureau. The Education Planning Office (EP) of the Tech- 
nical Division (TECH) in the Near East South Asia Bureau (NESA) 
will continue project management of the Bureau of the Census, 
Participating Agency Service Agreement (PASA). Because of the 
shift in responsibility, PASA personnel will not continue socio- 
economic analyses of Indonesian data under this contract. 

11. This report is directed to a number of users: policy deci- 
sion-makers, those who formulate and allocate appropriations, and 
those who plan and implement programs responsive to.policy deter- 
minations. These groups specifically include: 

1. ~~~/~ashington - NESA Bureau Staff, , I .  
2. U~~I~/Indonesia Personnel, 
3. Indonesian Economic and Education - Human 

Resource Planners. 

A few of the useful functions served by this and future country , 
reports are: 

I 

a. Supportive information in developing and continuing an 
input to DAPs, assessments, and project identification 
proposals. 

b. A more comprehensive, multi-sectoral profile of pro- 
bable financial and human resource requirements, in 
the near and medium term, in the social and economic 
sectors. 

c. An analytical model from which micro studies can be 
conducted on the basis of significant constraints 
identified by the output of the model. 

d. Easily understood graphs and data formats for prac- 
titioners in the field not familiar with more elab- 
orate descriptions of mathematical computer models. 

e-. Applicability to sensitivity analysis. Where host 
governments plans are assessed, data from these 
reports will more precisely indicate priorities, 
feasibility, etc. 



111. Had country responsibility remained in NESA/TECH/EP, the 
following micro and macro level analyses would have been produced 
over the two-year period of the PASA contract: 

1. Cost effectiveness of alternative education programs - 
These would be supportive of current project development field - - 
activities in non-f ormal education. 

a. Adult productivity in rural non-farm employment. 
b. Costs and benefits of large investments to increase 

the quality of teachers in a skill shortage-labor 
surplus economy. 

c. The size-distribution costs of major non-formal 
education activities. 

d. Capital expenditures in multi-service community 
facilities. 

2. Education-labor force-employment interrelations -- The 
next stage of this analysis, using an education-labor force model 
(ELF), was to include an in depth examination of the implications 
of alternative education programs upon the skill letel and employ- 
ment of the labor force and upon productivity and 6conomic develop- 
ment. Further analysis was also anticipated which would examine 
various policy options relating to the Government of Indonesia's 
employment and manpower policies, especially as these apply to the 
supply and demand for labor and the capacity of the labor force to 
sustain an adequate level of output and growth. 

a. The employment outlook for the "youth cohort" in 
rural Java. . 

b. Educational attainment -- wages and labor market 
absorption. 

c. Priority investments by education level and manpower 
requirements. 

3. Economic sector -- The economic simulation model, ECSIM, 
was to be used in connection with the ELF model to enable analysis 
of the impact of the education system upon the economic system 
through changes in the size and quality of the labor force. ECSIM 
would project growth of major economic indicators such as employ- 
ment, domestic and foreign savings, investment by economic sector, 
consumption, government expenditures and revenue, gross national 
product and per capita GNP. - 

4.. Family planning -- The family planning model, FMPLN, 
would analyze the impact of a national family pla~ing program 
effort. upon birth rates and the future growth of the poi;ulation. 
The costs of the program could thus be compared to the benefits, 
the resulting increase in per capita income, the reduction in 
'government social service expenditures, the decrease in unemploy- 
ment rates, etc. - 



5 .  Health sector -- The health model, HEALTH, was to be used 
in the evaluation of health facility requirements and costs under 
different policy objectives in addition to determining the poten- 
tial bottlenecks which are likely to constrain health delivery ser- 
vices. In addition, study of the cost effectiveness of alternative 
approaches to improved conditions of health, such as curative versus 
preventative approaches, was comtemplated. 

A disaggregation of each of the above socio-economic profiles 
was also planned at the provincial level, the purpose of which was 
to provide support to micro level project and program planning and 
development. 

IV. Given the availability of fairly rich aggregate data, devel- 
opment by UNDP of valuable economic and financial series, and the 
continuing diverse target population surveys conducted by the 
Government of Indonesia, we strongly urge our colleagues to con- 
sider continuation of socio-economic analyses through similar 
mechanisms responsible for producing the existing-report. 



FOREWORD 

This  r e p o r t  i s  t h e  i n i t i a l  product  f o r  ASIA/TECH/SPP/EP 
prepared by t h e  Socio-Economic Analys i s  S t a f f  of t h e  I n t e r -  
n a t i o n a l  S t a t i s t i c a l  Programs Center ,  U. S. Bureau of t h e  
Census. 

The two-year t a s k ,  begun i n  June 1974, is t o  review,  
c o l l e c t ,  d e s c r i b e ,  and ana lyze  socio-economic v a r i a b l e s  i n  
t h e  con tex t  of A I D ' S  human r e sou rce  and r u r a l  development 
p o l i c i e s  and programs. 

Although pre l iminary  i n  n a t u r e ,  t h i s  r e p o r t ,  based on 
Indonesian d a t a ,  p r e s e n t s  agg rega t e  p r o f i l e s  of  c u r r e n t  and 
f u t u r e  program t a r g e t  popu la t i ons  t h a t  h e r e t o f o r e  have n o t  
been desc r ibed  i n  terms of t h e  dynamic v a r i a b i l i t y  between 
and among socio-economic f a c t o r s .  

S i g n i f i c a n t  i n  t h i s  r e p o r t  a r e  t h e  magnitudes of t h e  
p r o j e c t e d  age-sex d i s t r i b u t i o n  of cohor t s :  (1) excluded 
from t h e  educa t ion  system; (2)  m ig ra t i ng  t o  urban a r e a s ;  
(3) needing fami ly  planning informat ion ;  (4) e n t e r i n g  t h e  
l a b o r  fo rce ;  and (5) dependent upon t h e  income of t hose  
employed i n  t h e  modern and t r a d i t i o n a l  s e c t o r s .  

Given t h e  shee r  s i z e  of  t h e  popula t ion ,  t h e r e  a r e  no 
known short- term approaches t o  a c c e l e r a t i n g  t h e  agg rega t e  
human r e sou rce  development process .  However, t h e r e  a r e  
c o r r e l a t i o n s  and de te rminants  t h a t  e x p l i c i t l y  op t imize  i n -  
vestments  designed t o  m i t i g a t e  t h e  n e g a t i v e  e f f e c t s  l i s t e d  
above. 

I am g r a t e f u l  t o  t h e  ASIA Bureau f o r  i t s  encourage- 
ment and suppor t  i n  t h i s  e f f o r t  t o  begin an  a n a l y t i c a l  pro- 
cess suppor t i ve  of  o p e r a t i o n a l  programs. I exp re s s  my appre-  
c i a t i o n  f o r  t h e  expe r t  guidance 'of t h e  ASIA/TECH l e a d e r s h i p ,  
as w e l l  a s  my g r a t i t u d e  f o r  t h e  coopera t ion  of  t h e  SEA S t a f f  
who con t r ibu t ed  d i r e c t l y  o r  i n d i r e c t l y  i n  producing t h i s  re- 
p o r t  . 

ROBERT BOSTICK 
AID/ASIA/TECH/EP 
P r o j e c t  Monitor 
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INTRODUCTION 

The Asia Bureau has expressed a need for demographic and 

socio-economic information pertinent to their program and project 

planning and evaluation responsibilities in the field of human 

resources. To assist in the development of human resource pro- 

grams and projects, the Asia Bureau has sought an analytical 

capability that would produce a series of quantitative profiles 

and analyses of the socio-economic characteristics of program 

and project target populations. The methodology is dynamic 

rather than static and assesses the changing size and structure 

of the target population over the short-, medium, and long-term. 

This first quarterly report presents a preliminary, aggre- 

gative, socio-economic profile of Indonesia. Emphasis is placed 

upon population and education with additional analysis of housing, 

nutrition, and the labor force. The report is divided into two 

main parts: 1) The main report summarizes the analytical plan- 

ning methodology used (Long-Range Planning Model),* and the 

major results of the socio-economic projections; and 2) A 

series of annexes which describe in greater detail both the 

methodological approach and the various assumptions and result- 

ant profiles. 

Under the terms of the PASA, future areas of consideration 

will include furt.hcr national-level analysis of: a) education- 

&;i,~power- interrelations; b) economic sector; and c) family 

planning and health sectors.** In addition, greater disaggregation 
. . 

* This model was developed by the Socio-Economic Analysis Staff, 
ISPC, U.S. Bureau of the Census.for use as a development plan- 
ning tool. 

** The Analysis will use the ELF, ECSIM, HEALTH, and FMPLN sub- 
models of the Long-Range Planning Models; see Appendix B for 
description. 



of the  da ta  base w i l l  be made, with p a r t i c u l a r  emphasis upon sub- 

na t iona l  p r o f i l e s  p e r t i n e n t  f o r  micro-level p r o j e c t  planning and 

development. F ina l ly ,  socio-economic p r o f f l e s  f o r  o t h e r  coun t r i e s ,  

inc luding Pakistan,  Afghanistan, and Nepal, w i l l  be developed t o  

support A I D  program a c t i v i t i e s  wi th in  those coun t r i e s .  

To proceed with t h e  PASA work, v i s i t s  t o  the  r e c i p i e n t  

coun t r i e s  a r e  scheduled. The ob jec t ives  of t h e  v i s i t s  a r e  three-  

fold:  1 )  t o  update t h e  prel iminary p ro jec t ions  t o  r e f l e c t  c u r r e n t  

pol icy  plans,  i n s t i t u t i o n a l  reforms, and recen t  survey da ta ;  

2) t o  i n v e s t i g a t e  disaggregation of t h e  socio-economic p r o f i l e s  

t o  a suhnational  l e v e l  more p e r t i n e n t  t o  p ro jec t  i d e n t i f i c a t i o n  

and development; and 3) t o  enhance technica l  cooperat ion with 

t h e  planning m i n i s t r i e s  by presenting i n s t r u c t i o n a l  seminars on 

the  methodology and country r e s u l t s  of t h e  Long-Range Planning 

Model. I n s t a l l a t i o n  of the  LRPM computer program f o r  use  by 

the  planning m i n i s t r i e s  may be another  b e n e f i c i a l  by-product. 
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SOCIO-ECONOMIC DATA ANALYSIS: A PLANNING TOOL 

I n  o rde r  t o  s t r u c t u r e  a  v i a b l e  t e c h n i c a l  a s s i s t a n c e  program 

which could addres s  i n  a  meaningful way t h e  human r e source  needs 

w i t h i n  a  country,  i t  i s  necessary  t o  cons ider ,  i n  a  h o l i s t i c  way, 

t hose  f a c t o r s  which determine t h e  s i z e  and composition o f  human 

r e sources  w i th in  t h a t  country.  A modeling approach t o  human re- 

sou rce  program development and planning,  through its a b i l i t y  t o  

accommodate va r ious  l e v e l s  of a b s t r a c t i o n  - and t h e  c a p a b i l i t y  of  

t e s t i n g  t h e  impact of p o t e n t i a l ' p o l i c i e s ,  meets such a  need. 

The modeling approach adopted i n  t h i s  a n a l y s i s  is dynamic. 

A d e s i r a b l e  c h a r a c t e r i s t i c  of a  human r e source  p lanning  methodology 

is t h a t  i t  enables  policy-makers t o  look  a t  bo th  t h e  p re sen t  s i t u -  

a t i o n  and problems i n  a d d i t i o n  t o  t h e  p o t e n t i a l  con f igu ra t ion  which 

may e x i s t  f i v e ,  t e n ,  o r  t h i r t y  y e a r s  from t h e  p re sen t .  Many a s p e c t s  

o f  human resource  planning r e q u i r e  a  long-term view. For example, 

a  demograpllic change such a s  a  f e r t i l i t y  d e c l i n e  w i l l  on ly  a f f e c t  

educa t iona l  planning a f t e r  a  decade and manpower planning a f t e r  

two decades. S imi l a r ly ,  t h e  b e n e f i t s  of investment i n  human re- 

sources ,  such a s  i n  educa t ion ,  a r e  f r equen t ly  long-term. Thus t h e  

s e l e c t i o n  of t h e  Long-Range Planning Model (LRPM) f o r  t h i s  a n a l y s i s  

was predica ted  on i t s  a b i l i t y  t o  s imu la t e  i n  a  dynamic way t h e  

i n t e r a c t i o n  among s e l e c t e d  socio-economic v a r i a b l e s  which d e t e r -  

mine t h e  n a t u r e  and r a t e  of human r e source  development. 

I t  should b e  noted a t  t h e  o u t s e t  t h a t  t h e  s imulated r e s u l t s  

of t h i s  a n a l y s i s  a r e  p r o j e c t i o n s  and no t  f o r e c a s t s  o r  p r e d i c t i o n s .  

These l a t t e r  forms state, w i t h  a given l e v e l  of c e r t a i n t y ,  t h a t  

c e r t a i n  even t s  w i l l  occur.  On t h e  o t h e r  hand, p r o j e c t i o n s  simply 

i l l u s t r a t e  what would happen i f  t h e i r  under ly ing  assumptions were 

m e t  over  t h e  p ro j ec t ed  t i m e  frame. 

PREVIOUS PAGE BLANK 



A further advantage of the LRPM methodology is the ease with 

which sensitivity analysis can be applied, enabling insight to be 

derived of the long-run implications of varlous policy options. 

Another major aspect of the methodology chosen, besides its 

dynamic quality, is its multisectoral approach. The advantage of 

this approach is the ability to simulate sectoral interactions 

over time . 
The long-range planning model has eight submodels through 

which the sectoral interactions are simulated: a) demographic; 

b) family planning; c) internal migration; d) demographic 

weights; e) education; f) health; g) housing; and h) economic. 

(See Figure 1) 

FIGURE 1 -- 1 I LRPM INFORMATION FLOWCIURT- 

I aectcr ----------  

1/ Solid lines refer to the ~ . ~ p a c t  of demographic factors - 
on socio-economic variabLes. 

Dotted lines refer to feedback impact of socio-econodc 
variables on demographic factors. 



The sub-models a r e  h igh ly  i n t e g r a t e d  wi th  t h e  d a t a  ou tpu t  of one 

s e r v i n g  a s  i npu t  i n t o  another .  The f i r s t  submodel p r o j e c t s  demo- 

graphic  t r ends  such a s  t h e  f u t u r e  s i z e  and age /sex  s t r u c t u r e  of 

t h e  populat ion.  The demographic t r e n d s  may b e  made a  f u n c t i o n  of 

socio-economic v a r i a b l e s  t h a t  a f f e c t  f e r t i l i t y  and m o r t a l i t y  r a t e s ,  

such a s  changes i n  pe r  c a p i t a  income, educa t ion  and h e a l t h  l e v e l s ,  

l a b o r  f o r c e  p a r t i c i p a t i o n ,  e t c .  The fami ly  p lanning  submodel pro- 

j e c t s  t h e  f a c i l i t y  requirements  and c o s t s  of a  fami ly  p lanning  pro- 

gram and i t s  impact upon b i r t h s  ave r t ed .  The i m p l i c a t i o n s  of t h e  

family p lanning  program f o r  demographic t r e n d s ,  f u t u r e  s o c i a l  ser- 

v i c e  requi rements  and c o s t s ,  f u t u r e  l a b o r  f o r c e  growth, s av ings ,  

and economic growth can be  t r aced  through t h e  i n t e r a c t i v e  submodels. 

The i n t e r n a l  migra t ion  submodel d i s a g g r e g a t e s  t h e  popu la t i on  by 

rura l -urban  l o c a t i o n  by s imu la t i ng  t r e n d s  i n  rura l -urban  migra t ion .  

Again, t h e s e  mig ra t i on  t r e n d s  may be made a  f u n c t i o n  of o t h e r  soc io-  

economic development t r e n d s  such a s  t h e  rura l -urban  d i f f e r e n c e s  i n  

income, employment o p p o r t u n i t i e s ,  and s o c i a l  ameni t ies .  

The cleniograplilc weiglits suhnoclel s e r v e s  the r o l e  of t r a n s -  

forming t l ~ e  de~nograpllic t r e n d s  i n t o  t h e  form of t a r g e t  popu la t i ons  

r e l e v a n t  t o  t h e  s o c i a l  s e r v i c e  and economic submodels. For ex- 

ample, i t  p r o j e c t s  t h e  scllool-age popu la t i ons  used a s  i n p u t  i n t o  

t h e  educa t ion  submodel; t h e  equ iva l en t  h e a l t h  consumers used a s  

i n p u t  f o r  t h e  h e a l t h  submodel; t h e  l a b o r  f o r c e  and t h e  e q u i v a l e n t  

a d u l t  consumers used a s  i n p u t  i n t o  t h e  economic submodel. The 

t h r e e  s o c i a l  s e r v i c e  submodels, educa t ion ,  h e a l t h ,  and housing,  

u se  t h e  p r o j e c t i o n s  of t h e i r  r e l e v a n t  u se r  popu la t i ons  t o  e s t i -  

mate f u t u r e  f a c i l i t y  requi rements  and program c o s t s .  The e f f e c t  

of  t h e  s o c i a l  s e r v i c e  program c o s t s  upon government e x p e n d i t u r e s ,  

t h e  budget d e f i c i t ,  n a t i o n a l  s av ings ,  and economic growth can  b e  

t r aced  through t h e  economic submodel. Also, t h e  e f f e c t  of a n  

educa t ion  program upon t h e  s k i l l  l e v e l s  and p r o d u c t i v i t y  of t h e  

l a b o r  f o r c e  is l i nked  i n  a  new Education-Labor Force s u b r o u t i n e  

(ELF) Other demographic-economic i n t e r a c t i o n s  i n  t h e  LRPM 

i n c l u d e  t h e  i n p l i c a t i o n s  of t h e  popu la t i on ' s  age  s t r u c t u r e  upon 



the 'dependency burdent3 and upon the nation's ability to save 

and invest. Another effect is the impact of demographic trends 

upon the size and location of the labor force, unemployment and 

employment, and economic growth. 

In addition to its consideration of dynamic interaction among 

demographic, social service, and economic sectors, the long-range plan- 

planning model facilitates disaggregation by rural-urban location, 

or.if desired it may be adapted to provincial or other subnational 

breakdown. Thus, there is the possibility of analyzing geographic 

sectors and their interactions as well as activity sectors. 

For greater detail on the structure of the LRPM system, see 

Appendix B. The output of the LRPM is a series of quantitative, 

dynamic profiles of various demographic and socio-economic sectors. 

As can be seen from the following outline of the model's data input 

requirements and output, the type of information included in the 

projection results is of great relevance for human resource plan- 

ning. 



Figure 2 Genernl Structure of LRPM;! 
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P o p l a t i o n  by age and sext_ 
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SOCIO-ECONOMIC DATA ANALYSIS: POLICY VARIABLES 

A s  noted above, t h e  methodology employed i n  t h i s  a n a l y s i s  ha s  

t h e  c a p a b i l i t y  of gauging t h e  impact of p o l i c y  on t h e  major demo- 

g raph ic  and socio-economic parameters  p ro j ec t ed .  Because of t h e  

p re l imina ry  and agg rega t ive  n a t u r e  of t h i s  f i r s t  r e p o r t ,  any a t t empt  

a t  i ndep th  a n a l y s i s  of  p o l i c y  o p t i o n s  w i l l  b e  extremely t e n t a t i v e .  

Thus, t h e  t a s k  of ana lyz ing  t h e  imp l i ca t i ons  of v a r i o u s  p o l i c y  a s -  

p e c t s  w i l l  be done i n  a  l a t e r  s t age .  It may, however, be  u s e f u l  t o  

l ist  and d i s c u s s  i n  a cu r so ry  way t h e  p o l i c y  v a r i a b l e s  and t h e i r  

l i n k a g e s  w i t h i n  t h e  model s t r u c t u r e .  

I. Demographic P o l i c y  Var iab les :  

(a) The f e r t i l i t y  r a t e  -- A primary de te rminant  of t h e  e x t e n t  o f  

popula t ion  changes,  t h e  f e r t i l i t y  r a t e  a f f e c t s  bo th  t h e  s i z e  and com- 

p o s i t i o n  of t h e  t o t a l  popu la t i on ,  t h e  school-age popu la t i on ,  t h e  l a b o r  

f o r c e  and t h e  l e v e l  of dependency. The f e r t i l i t y  r o t e  can be d i r e c t l y  

a f f e c t e d  by fami ly  p lanning  p o l i c i e s ,  o r  i n d i r e c t l y  through income 

p o l i c i e s ,  educa t ion  -- e s p e c i a l l y  of females  -- female employment, and 

o t h e r  p o l i c i e s  which d i r e c t l y  o r  i n d i r e c t l y  encourage o r  l i m i t  t h e  

number of b i r t h s .  

(b) Su rv iva l  r a t e s  -- Demographic t r e n d s ,  such a s  s i z e  and age /  

s ex  s t r u c t u r e  of t h e  popu la t i on ,  a r e  a l s o  a f f e c t e d  by s u r v i v a l  r a t e s .  

Su rv iva l  r a t e s  a r e  themselves  a f r e c t e d  by p o l i c i e s  on h e a l t h ,  s a n i -  

t a t i o n ,  and n u t r i t i o n .  Various p o l i c y  o p t i o n s  designed t o  upgrade 

both  t h e  q u a l i t y  and q u a n t i t y  of h e a l t h  c a r e ,  s a n i t a t i o n ,  and 

n u t r i t i o n  d e l i v e r y  systems can b e  eva lua ted  i n  terms of t h e i r  poten- 

t i a l  e f f e c t  on demographic t r ends .  

(c )  I n t e r n a t i o n a l  migra t ion  -- P o l i c i e s  may be  designed t o  a i d  

o r  d i scourage  t h e  e n t r a n c e  o r  exodus of  people  through i n t e r n a t i o n a l  

migra t ion .    or example, l e g a l  p o l i c i e s  which c o n t r o l  t h e  i s s u a n c e  
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of e x i t  v i s a s ,  f o r e i g n  exchange, e x i t  t a x e s ,  etc., may reduce t h e  

rate of i n t e r n a t i o n a l  out-migration. On t h e  o t h e r  hand, i n t e r n a t i o n a l  

in-migration may be encouraged by p o l i c i e s  which a s s i s t  mig ran t s  i n  

r e s e t t l i n g .  For example, making r e sources  such a s  land  and c a p i t a l  

a v a i l a b l e  a t  p r e f e r e n t i a l  r a t e s ,  etc. The r a t e  of n e t  in -  o r  out-  

migra t ion  a f f e c t s  t h e  f u t u r e  s i z e  of t h e  n a t i o n a l  popula t ion ,  school-  

age popula t ion ,  l abo r  f o r c e ,  and o t h e r  t a r g e t  popu la t ions  r e l e v a n t  

t o  human resource.  planning. 

11. I n t e r n a l  Migrat ion Po l i cy  Variables:  

(a) The r a t e  of rural-urban mig ra t ion  -- The r a t e  of  rura l -urban  

migra t ion  a f f e c t s  bo th  t h e  s i z e  and age /sex  s t r u c t u r e  of t h e  r u r a l  

and urban popula t ions  and l a b o r  fo rce ;  it is thus  of s i g n i f i c a n t  

re levance  i n  s e c t o r a l  planning. P o l i c i e s  which can i n f l u e n c e  t h e  

r a t e  of rura l -urban  popula t ion  movement such a s  wage d i f f e r e n t i a l s  

i n  t h e  two s e c t o r s ,  t h e  e x i s t e n c e  of employment and e d u c a t i o n a l  

o p p o r t u n i t i e s ,  d i f f e r e n c e  i n  s o c i a l  s e r v i c e s  i n  t h e  two s e c t o r s ,  

and l e g a l  r e s t r i c t i o n s  on f r e e  popula t ion  movement can be evalu-  

a t ed  f o r  t h e i r  p o t e n t i a l  impact on demographic and development 

t rends .  

111. Demographic Weights Po l i cy  Var iab les :  

(a) Labor Force P a r t i c i p a t i o n  Rates  -- The s i z e  and q u a l i t y  of 

t h e  l a b o r  f o r c e  is of c r u c i a l  importance i n  development planning.  

Labor f o r c e  p a r t i c i p a t i o n  r a t e s  which a f f e c t  t h e  l o c a t i o n ,  s i z e ,  age  

and s e x  composition of t h e  l abo r  f o r c e  can be  modified by p o l i c i e s  

which in f luence  t h e  e x t e n t  t o  which females  a r e  absorbed i n t o  t h e  

l a b o r  pool ;  p rovis ion  of increased  o p p o r t u n i t i e s  f o r  employment, 

improvement i n  t h e  s k i l l  l e v e l  of t h e  popula t ion  through manpower 

t r a i n i n g  programs, etc. The p o t e n t i a l  impact of t h e s e  p o l i c i e s  

upon development o b j e c t i v e s  can then  be  evaluated.  



(b) Economic consumer weights  -- P o l i c i e s  r e l a t i n g  t o  commodity 

a l l o c a t i o n  and consumption p a t t e r n s  by age  can  be r e f l e c t e d  i n  t h e  

s t r u c t u r e  of economic consumer weights.  Thus, v a r i o u s  o p t i o n s  can  

b e  i n v e s t i g a t e d  i n  o rde r  t o  measure t h e  impact on a  g iven  popu la t i on  

by r u r a l  and urban breakdown. 

(c) Hea l th  consumer weights  -- Po l i cy  o p t i o n s  r e l a t i n g  t o  t h e  

d i s t r i b u t i o n  of h e a l t h  c a r e  s e r v i c e s  by age ,  and l o c a t i o n  can  b e  re- 

f l e c t e d  i n  t h e  h e a l t h  consumer weights .  The budgetary impact of  

v a r i o u s  programs designed t o  impact a  p a r t i c u l a r  t a r g e t  popu la t i on  

can  be  eva lua ted .  

I V .  Hea l th  Po l i cy  Var iab les :  

(a) Se rv i ce  l e v e l s  by type  and s e c t o r  -- The r e s o u r c e  r e q u i r e -  

ments f o r  v a r i o u s  l e v e l s  of h e a l t h  s e r v i c e  coverage by type  ( i . e . ,  

number of doc to r s ,  nu r se s ,  para-medical personnel ,  h o s p i t a l  beds ,  

ou t -pa t i en t  c l i n i c s ,  and fami ly  p lanning  f a c i l i t i e s )  and l o c a t i o n  

( i . e . ,  r u r i i l  and urban) can 5c cva lua t cd  under v a r i o u s  p o l i c y  o p t i o n s .  

For example, t h e  c o s t s  of a  program t o  c o n s t r u c t  r u r a l  c l i n i c s  oper- 

a t e d  by para-medical personnel  can  be  compared wi th  t h e  c o s t s  of  a  

complete r u r a l  h o s p i t a l  f a c i l i t y ;  o r  t h e  c o s t s  of q u a l i t y  changes 

( i . e . ,  i n c r e a s i n g  t h e  l e v e l  of  t r a i n i n g  f o r  nu r se s )  can  be compared 

w i t h  t h e  c o s t  of q u a n t i t y  changes ( i . e . ,  i n c r e a s i n g  t h e  number of 

nu r se s ) .  

V. Housing Po l i cy  Var iab les :  

(a) Se rv i ce  l e v e l s  by type  and s e c t o r  -- The r e sou rce  r e q u i r e -  

ments f o r  v a r i o u s  l e v e l s  of s h e l t e r  s e r v i c e s  by type  of c o n s t r u c t i o n ,  

( i . e . ,  conc re t e ,  wood, e t c . )  t a r g e t  groups, ' ( i .e. ,  low, moderate ,  o r  

h igh  income groups) l o c a t i o n ,  ( i . e . ,  r u r a l  and urban) and type  of 

services, ( i . e . ,  c o n s t r u c t i o n  vs .  p r o v i s i o n  of sites and s e r v i c e s ) ,  

can b e  eva lua ted  under v a r i o u s  p o l i c y  op t ions .  Also,  p o l i c i e s  t o  

improve sub-standard housing can  be  compared t o  i n c r e a s i n g  t h e  

housing s tock .  
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V I .  Education Pol icy  Variables:  

(a) Enrollment r a t e s  by educat ional  l e v e l ,  type,  s e c t o r  and 

Bex -- - The impact of va r ious  enrol lment  p o l i c i e s  by educa t iona l  

l e v e l  ( i .e . ,  primary, secondary, h igher) ,  type ( i . e . ,  voca t iona l ,  

t echn ica l ,  e t c . ) ,  s e c t o r  ( i . e . ,  r u r a l  and urban) ,  and sex  has  s e r i -  

ous impl i ca t ions  f o r  resource  requirements.  The requirements  

necessary t o  su'stain s p e c i f i c  educat ional  po l i cy  o b j e d t i v e s  can be 

evaluated i n  o rde r  t o  determine the  e x t e n t  t o  which t h e s e  t a rge ted  

o b j e c t i v e s  a r e  a t t a i n a b l e  o r  a r e  l i k e l y  t o  be cons t ra ined  by in-  

adequate resources  such a s  teachers ,  admin i s t r a to r s ,  c lassrooms,  

e t c .  

A po l i cy  of equ i ty  regard ing  t h e  access  t o  educa t iona l  s e r -  

v i c e s  of r u r a l  and urban, male and female, r i c h  and poor c h i l d r e n  

can be evaluated with r e spec t  t o  its c o s t s . ( f o r  example, t h e  c o s t  

of e l imina t ing  the f e e  system i n  Indonesia can be eva lua ted) .  In 

add i t ion ,  t he  c o s t s  of educat ion expansion p o l i c i e s  of both the  

formal and non-formal types can be evaluated.  

V I I .  Economic Pol icy  Variables:  

(a) The r a t e  of  investment by s e c t o r  -- The r a t e  of investment 

(domestic and fo re ign )  is  a c r u c i a l  determinant  of t he  s i z e  and 

growth of t he  c a p i t a l  s t o c k  i n  both the  r u r a l  and urban s e c t o r s .  

The c a p i t a l  s tock  along wi th  l a b o r  and technology determine t h e  

l e v e l  of output.  The impl i ca t ions  of p o l i c i e s  designed t o  change 

the  r a t e  o r  s e c t o r a l  a l l o c a t i o n  of investment can be  assessed.  

(b) Employment p o l i c i e s  -- P o l i c i e s  (such a s  family planning,  

n u t r i t i o n ,  and educat ion)  which a f f e c t  t h e  s i z e ,  composition, and 

q u a l i t y . o f  t he  r u r a l  and urban l abor  f o r c e  have a s i g n i f i c a n t  

e f f e c t  on economic development. The economic impl i ca t ions  of a 

number of t hese  p o l i c i e s  can be evaluated w i t h i n  t h e  framework 

of LRPM, i n  o rde r  t o  g e t  some measure of t h e  p o t e n t i a l  c o s t s ,  



benefits, and trade-offs of the policy options. Also, the impli- 

cations for employment opportunities of using labor or capital in- 

tensive technologies can be simulated. 

(c) Rate of taxation -- Assessment can be made of the impact 

of various tax policies on government revenues, expenditures, 

budget surplus or deficit, and ability to meet social service 

targets in education, health, and housing. Also, the implications 

of the tax rate for disposable income, private savings, and in- 

vestment can be traced. 

(d) Rate of per capita income -- The economic model can also 

specify as a policy objective, a target rate of growth in per 

capita income and trace the implications for the amount of for- 

eign aid required to fill the investment gap. 



B. PRELIMINARY RESULTS OF SOCIO-ECONOMIC PROJECTIONS 
I N  INDONESIA 

Pre l imina ry  Demographic P r o j e c t i o n s :  Major I n d i c a t o r s  

Pre l iminary ,  agg rega t e  p r o j e c t i o n s  were made of t h e  s i z e ,  age /  

s e x  s t r u c t u r e  and rural-urban movement of t h e  popula t ion  of  Indones ia  

f o r  t h e  per iod  1971-2001. L a t e r  r e p o r t s  w i l l  d i s agg rega t e  t h e  demo- 

g raph ic  p r o f i l e s  t o  a  p r o v i n c i a l  o r  o t h e r  sub-nat ional  l e v e l .  Two 

a l t e r n a t i v e  demographic p r o j e c t i o n s  were made, r e p r e s e n t i n g  bo th  

a slow and r ap id  r a t e  o f  f e r t i l i t y  decline.-  3/  The r e s u l t i n g  

h igh  and low e s t i m a t e s  e s t a b l i s h  a  range i n  which t h e  a c t u a l  popu- 

l a t i o n  growth w i l l  probably f a l l .  The a l t e r n a t i v e  p r o j e c t i o n s  

are a l s o  u s e f u l  i n  p o i n t i n g  o u t  t h e  i m p l i c a t i o n s  of  demographic 

t r e n d s  f o r  s o c i a l  s e r v i c e  requi rements ,  employment, and economic 

growth. 

The b a s i c  a s sucp t ions  bchind t h c  pko jcc t ions  a r e  as fo l lows:  

a )  t h e  popula t ion  i n  t h e  base  year  (1971) i s  es t imated  t o  be  126.7 

m i l l i o n ;  b) female l i f e  expectancy i n c r e a s e s  g r a d u a l l y  from 43 y e a r s  

i n  1971 t o  60 y e a r s  i n  2001; c )  t h e  t o t a l  f e r t i l i t y  r a t e  d e c l i n e s  

slowly i n  P r o j e c t i o n  1 from 6 i n  1971 t o  5 i n  2001, and d e c l i n e s  

r a p i d l y  i n  P r o j e c t i o n  3  from 6 i n  1971 t o  3  i n  2001;- 4 /  and 

d) t h e r e  is  a  two percent  d i f f e r e n c e  between urban and r u r a l  popu- 

l a t i o n  growth r a t e s  throughout t h e  1971-2001 p r o j e c t i o n  per iod .  

The major r e s u l t s  of  t h e  demographic p r o j e c t i o n s  a r e  desc r ibed  

below. I n  P r o j e c t i o n  1, rap id  popula t ion  growth, t h e  t o t a l  popula- 

t i o n  grows a t  an  average  annual  r a t e  of '2.7 pe rcen t  over  t h e  pro- 

j e c t i o n  pe r iod ,  reaching  279.4 m i l l i o n  by 2001. I n  t h e  s low popu- 

l a t i o n  growth a l t e r n a t i v e ,  P r o j e c t i o n  3 ,  t h e  popula t ion  grows a t  a n  

average  annual  r a t e  of on ly  2.1 percent .  By t h e  yea r  2001, t h e  t o t a l  

popula t ion  has  grown t o  238.0 m i l l i o n ,  41.4 m i l l i o n  people  less than  

i n  P r o j e c t i o n  1. (Figure  3)  
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The sex  d i s t r i b u t i o n  i n  t h e  base yea r  i s  62.5 m i l l i o n  males and 

64.2 m i l l i o n  females,  o r  a  male/female r a t i o  of .974. By 2001 t h e r e  

are 139.6 m i l l i o n  males and 139.8 m i l l i o n  females  i n  P r o j e c t i o n  1, 

implying a  r a t i o  of .999. I n  P r o j e c t i o n  3  t h e r e  a r e  118.6 m i l l i o n  

males and 119.4 m i l l i o n  females ,  o r  a  r a t i o  of ,994. Fac to r s  d e t e r -  

mining t h e  sex  d i s t r i b u t i o n  inc lude  a )  t h e  l a r g e r  number of male 

b i r t h s  than female b i r t h s ;  and b) t h e  longer  l i f e  expectancy of 

females t han  males.- 51 (Figure 3) 

The d i f f e r e n t  r a t e s  of f e r t i l i t y  d e c l i n e  assumed under t h e  two 

p r o j e c t i o n s  have s i g n i f i c a n t  imp l i ca t ions  f o r  t h e  f u t u r e  age  s t r u c -  

t u r e  of t h e  populat ion.  Whereas i n  t h e  base  yea r  44.5 pe rcen t  of t h e  

populat ion is under age f i f t e e n ,  by t h e  yea r  2001 t h e  pe rcen t  of  t h e  

populat ion under age f i f t e e n  is  42.5 i n  P r o j e c t i o n  1 and 35.4 i n  

P ro j ec t ion  3. Thus, a  more slowly d e c l i n i n g  f e r t i l i t y  r e s u l t s  i n  a  

younger population. (Figure 4 ) A s  w i l l  be d iscussed  i n  l a t e r  

s e c t i o n s ,  t he  age s t r u c t u r e  of a  popula t ion  is  o f  s i g n i f i c a n t  impor- 

tance  t o  p lanners ,  s i n c e  i t  a f f e c t s  t h e  s i z e  of t a r g e t  popu la t ions  

such a s  t h e  school-age populat ion,  t h e  work-age popula t ion ,  t h e  female 

populat ion i n  reproduct ive  age groups, t h e  e l d e r l y ,  e t c .  S i m i l a r l y ,  

knowledge of t h e  sex  s t r u c t u r e  of t h e  popula t ion  may be  impor tan t  f o r  

c a l c u l a t i n g  l a b o r  f o r c e ,  enro l lment ,  e t c . ,  p a r t i c u l a r l y  i n  c o u n t r i e s  

wi th  c u l t u r a l l y  determined sex  r o l e s .  

Trends i n  t h e  crude d e a t h  r a t e  a r e  s i m i l a r  i n  both  p r o j e c t i o n s ,  

d e c l i n i n g  from an  average of  about  .020 du r ing  1971-1976 t o  .010 

dur ing  1996-2001. The crude  b i r t h  r a t e  shows a  r a p i d  d e c l i n e  i n  

P ro j ec t ion  3 from .043 dur ing  1971-1976 t o  ,028 dur ing  1996-2001 

compared t o  a  slower d e c l i n e  i n  P r o j e c t i o n  1 averaging  .038 d u r i n g  

1 9 9 6 - 2 0 0 1 . ~  Thus t h e  crude growth r a t e ,  which is t h e  d i f f e r e n c e  

between t h e  c rude  b i r t h  r a t e  and crude d e a t h  r a t e ,  i n c r e a s e s  i n  

P r o j e c t i o n  1 from 2.3 percent  dur ing  1971-1976 t o  2.8 pe rcen t  du r ing  

1996-2001. I n  P r o j e c t i o n  3 ,  t h e  crude growth r a t e  d e c l i n e s  t o  1.8 

percent  dur ing  1996-2001. (Figure 3) 

The p r o j e c t i o n s  a l s o  s imula te  t r e n d s  i n  t h e  r u r a l  and urban 

populat ions.  I n  both  p r o j e c t i o n s ,  t h e  pe rcen t  of  t h e  t o t a l  pop&- 

l a t i o n  l i v i n g  i n  urban areas,- 71 i n c r e a s e s  from 17.5 percknt  i n  



1971 t o  27.9 pe rcen t  i n  2001. Of t h e  1971 t o t a l  popu la t i on  o f  126.7 

m i l l i o n ,  a p p r o x k t e l ;  22.2 m i l l i o n  l i v e  i n  urban a r e a s  and t h e  re- 

maining 104.5 m i l l i o n  l i v e  i n  r u r a l  a r ea s .  By 2001 under t h e  r a p i d  

popula t ion  growth P r o j e c t i o n  1, t h e  r u r a l  popu la t i on  h a s  grown t o  

201.5 m i l l i o n  and t h e  urban t o  77.9 m i l l i o n ,  under t h e  slow popu- 

l a t i o n  growth P r o j e c t i o n  3 ,  t h e  magnitudes reach  171.7 m i l l i o n  f o r  

r u r a l  and 66.4 m i l l i o n  f o r  urban. I n  terms of  growth r a t e s ,  t h i s  

imp l i e s  a n  average  annual  r a t e  of growth over  1971-2001 of 2.2 per-  

c e n t  and 1.7 percent  f o r  t h e  r u r a l  popula t ion  and of 4.3 pe rcen t  

and 3.7 pe rcen t  f o r  t h e  urban popula t ion  f o r  P r o j e c t i o n s  1 and 3 ,  

r e s p e c t i v e l y .  (F igure  3)  

The r u r a l  and urban popu la t i ons  have been p e c u l i a r i t i e s  i n  

t h e i r  age / sex  s t r u c t u r e .  For example, t h e  urban popu la t i on  pyra- 

mid is  d i s t i n g u i s h e d  by i ts  'bulge '  i n  t h e  10-25 age  groups,  es- 

p e c i a l l y  f o r  males. Th i s  is  explained by a  g r e a t e r  p r o p e n s i t y  of 

male youths  t o  migra te  t o  urban a r ea s .  (F igure  4) 

The p r o j e c t i o n s  a l s o  provide  t h e  number of rura l -urban  m i -  
:?. 

g r a n t s  r ; l t f i i ~ ~  a t;iveu L i e t r  i l l ~ r ~ v a l .  For example, i n  P r o j e c t i o n  1, 

t h e  number of  rura l -urban  migran ts  du r ing  1971-1976 t o t a l  2.1 

m i l l i o n  and rises t o  5.5 m i l l i o n  du r ing  1996-2001. I n  P r o j e c t i o n  3 ,  

t h e  number of migran ts  d u r i n g  1996-2001 is  i n s t e a d  4.7 m i l l i o n .  
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Pre l iminary  Demographic P ro j ec t i ons :  Targe t  Popu la t i ons  

Demographic t r e n d s ,  such a s  t h e  s i z e ,  age / sex  s t r u c t u r e ,  and 

rura l -urban  l o c a t i o n  of t h e  popula t ion ,  have important  i m p l i c a t i o n s  

f o r  p lanners .  I n  p lanning  f o r  s o c i a l  s e r v i c e s ,  employment o p p o r t u n i t i e s ,  

food, and o t h e r  requirements  f o r  t h e  development of  human r e s o u r c e s ,  it 

is necessary  t o  have dynamic e s t i m a t e s  of t h e  f u t u r e  s i z e  o f  t a r g e t  

popula t ions  r e q u i r i n g  s e r v i c e  f a c i l i t i e s ,  j o b s ,  food ,  etc. 

For example, t h e  school-age popula t ion  is a t a r g e t  popu la t i on  

group, t h e  p r o j e c t i o n  of which w i l l  a i d  educa t ion  p l a n n e r s  i n  d e t e r -  

mining t h e  number of  t e ache r s ,  c lassrooms,  and o t h e r  f a c i l i t i e s  t h a t  

w i l l  be  requi red  i f  c e r t a i n  enro l lment  o b j e c t i v e s  o r  p o l i c i e s  are 

m e t .  I n  Indones ia ,  t h e  primary school-age popula t ion  i n c l u d e s  c h i l d r e n  

ages  7  t o  12 ,  t h e  j u n i o r  secondary school-age popu la t i on  i n c l u d e s  t h e  

1 3  t o  1 5  age groups, and t h e  s e n i o r  secondary school-age popu la t i on  in -  

c ludes  t h e  1 6  t o  18  age  groups. I n  1971 t h e  t o t a l  school-age popu- 

l a t i o n  (age groups 7  t o  18) was 39.5 m i l l i o n :  by 2001 i t  r eaches  1 

8 1  81.3 m i l l i o n  and 64.7 m i l l i o n  f o r  P r o j e c t i o n s  1 and 3 ,  respec t ive ly . -  

The r a t i o  of t h e  t o t a l  school-age popula t ion  t o  t h e  t o t a l  popu la t i on  

d e c l i n e s  over  t h e  p r o j e c t i o n  pe r iod ,  from about  31  pe rcen t  i n  1971 

t o  29 pe rcen t  and 27 pe rcen t  i n  2001 f o r  P r o j e c t i o n s  1 and 3,  re- 

s p e c t i v e l y .  A s  expected,  t h e  r a t i o  d e c l i n e  is most pronounced i n  

t h e  r ap id  f e r t i l i t y  d e c l i n e  p r o j e c t i o n  a l t e r n a t i v e ,  which t e n d s  t o  

produce an o l d e r  age s t r u c t u r e .  

A breakdown of t h e  t o t a l  school-age popu la t i on  by educa t ion  

l e v e l  and rural-urban l o c a t i o n  is a s  fol lows:  



School-Age Populat ion Average Annual 
( i n  m i l l i o n s )  - Growth Rate  

2001 2001 iwi -2001  1971-2001 
1971 P r o j e c t i o n  1 P r o j e c t i o n  3 P r o j e c t i o n  1 P r o j e c t i o n  3 - 

Primary . Rural 17.3 32.4 24.6 2.1 1.2 
Urban 3.4 11.5 8.7 4.2 3.3 - 
T o t a l  20.6 ------- 43z9-~-----  33-3- - - - - - -2,6_ - - - - ' ? -  1.6 - 

Jun ior  Rural . 7.7 13.6 11.2 1.9 1 .2 .  
Secondary Urban 1.8 5.9 4.8 3.9 3.3 

16.0 1.7 To t o 1  -9~5- * - - 1 9 ~ 5 -  - - - - - - - - - - - - -2~4- - - - - .- - 
Senior  Rurnl 7.4 12.0 10.3 1.6 1.1 

Sccondrrry Urbnn 2.0 5.8 5.0 3.7 3.2 

9.4 To ta l  - - - - - - - 17e9--L - ---- Is 3- - - - - - -2~2- - - - - - 1.7 - 

The impact of t h e  a l t e r n a t i v e  f e r t i l i t y  d e c l i n e  assumptions 

( i n  P r o j e c t i o n  1 and 3) upon t h e  growth of t h e  school-age popu la t i on  

i s  no t  very  l a r g e  i n  t h e  f i r s t  p r o j e c t i o n  decade,  bu t  becomes in -  

c r e a s i n g l y  important  i n  t h e  long-term. The b i r t h  c o h o r t s  a f f e c t e d  

.. by t h e  f e r t i l i t y  d e c l i n e  f i r s t  e n t e r  t h e  primary school-age popu- 

l a t i o n  a f t e r  a s ix-year  l a g ,  and t h e  secondary l e v e l  a f t e r  a  

t h i r t een -yea r  l a g .  (F igure  5) 

The urban school-age popu la t i on  grows a t  a  more r a p i d  r a t e  

than t h e  r u r a l ,  due l a r g e l y  t o  t h e  p ro j ec t ed  rura l -urban  migra t ion .  

(F igure  5) 

Manpower p l anne r s  have an  i n t e r e s t  i n  p r o j e c t i o n s  of  ano the r  

t a r g e t  popula t ion :  t h e  work-age popula t ion  (he re  de f ined  a s  t h e  

popula t ion  i n  age groups 15-64). I n  t h e  r a p i d  popu la t i on  growth 

P r o j e c t i o n  1, t h e  work-age popu la t i on  i n c r e a s e s  from 68.2 m i l l i o n  

i n  1971 t o  152.8 m i l l i o n  i n  2001. I n  t h e  slow popu la t i on  growth 

P r o j e c t i o n  3 ,  t h e  work-age popu la t i on  r eaches  145.9 m i l l i o n  i n  

2001. The s i z e s  of t h e  work-age popula t ion  i n  t h e  two p r o j e c t i o n s  



only begin  t o  d ive rge  a f t e r  f i f t e e n  y e a r s  because t h e  e f f e c t  o f  

a l t e r n a t i v e  r a t e s  of f e r t i l i t y  d e c l i n e  upon t h e  growth of t h e  

work-age popula t ion  i s  lagged. 

To coo rd ina t e  manpower requirements  w i t h  l a b o r  supply ,  however, 

t h e  d a t a  on work-age popula t ion  should f i r s t  b e  t ransformed i n t o  pro- 

j e c t i o n s  of t h e  l a b o r  fo rce .  The s i z e  of t h e  l a b o r  f o r c e ,  o r  supply  

a v a i l a b l e  f o r  employment, is sma l l e r  than  t h e  t o t a l  work-age popu- 

l a t i o n .  Fac to r s  t h a t  keep work-age people  o u t  of t h e  l a b o r  f o r c e  

i nc lude  a )  h igh  f e r t i l i t y  and c h i l d  ca re ;  b) j ob  d i s c r i m i n a t i o n  

a g a i n s t  women, m i n o r i t i e s ,  youths ,  t h e  uneducated, and o t h e r  

groups; c )  educa t iona l  o p p o r t u n i t i e s  f o r  youth t h a t  d e l a y  t h e i r  

en t r ance  i n t o  t h e  l a b o r  market; d )  morbidi ty;  and e) l a c k  o f  

j ob  o p p o r t u n i t i e s .  To c a l c u l a t e  p r o j e c t i o n s  of t h e  l a b o r  f o r c e ,  

age-, sex-, and s e c t o r - s p e c i f i c  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e s  

were app l i ed  t o  t h e  popula t ion  groups of work-age. The t o t a l  

l a b o r  f o r c e  grew from 42.5 m i l l i o n  i n  1971 t o  108.2 m i l l i o n  i n  

2001 under P r o j e c t i o n  1 and t o  103.7 m i l l i o n  i n  2001 under Pro- 

j e c t i o n  3. The r a t i o  of t h e  l a b o r  f o r c e  t o  t h e  work-age popu- 

l a t i o n  i n c r e a s e s  from approximately .62 i n  1971 t o  .71 i n  2001 

i n  bo th  p ro j ec t i ons .  While i n c r e a s i n g  educa t iona l  o p p o r t u n i t i e s  

and e a r l i e r  r e t i r emen t  a r e  assumed t o  reduce l a b o r  f o r c e  p a r t i -  

c i p a t i o n  r a t e s  of  t h e  you th fu l  and e l d e r l y  work-age groups,  

o t h e r  developmental t r e n d s ,  such a s  b e t t e r  h e a l t h ,  lower f e r t i -  

l i t y ,  g r e a t e r  job o p p o r t u n i t i e s ,  and less employment d i s c r i m i n a t i o n ,  

a r e  assumed t o  i n c r e a s e  t h e  l abo r  f o r c e  p a r t i c i p a t i o n  r a t e s  i n  

most work-age groups ( p a r t i c u l a r l y  f o r  women) ove r  t h e  p r o j e c t i o n  

per iod .  

The major r e s u l t s  of t h e  l a b o r  f o r c e  p r o j e c t i o n s  by s e x  and 

s e c t o r  a r e  a s  fol lows:  



Average Annual  
Labor Force  ( i n  r ~ i l l i o n s )  Growth R a t e  

2001 2001 1971-2001 1971-2001 
1971 P r o j e c t i o n  1 P r o j e c t i o n 3  P r o j e c t i o n  1 P r o j e c t i o n  3 - 

Rural  Males 23.8 48.4 46.6 2.4 2.3 
Females 12 .3  32.1 30.6 3.3 3.1 

Urbnn Malcs 4.7 18.0 17.3 4.6 4 .4  
Fcn~;llcs I. .7 9.8 9 . 2 .  6.0 5.8 

~ o t a l  -6,4---- 22.98 - - - - - 25-5 - - - - - 5.2 - , - , - - 4 .g 

Demographic t r e n d s  a f f e c t  economic planning i n  a  way o t h e r  

than i t s  imp l i ca t ions  f o r  t h e  s i z e ,  s t r u c t u r e ,  and l o c a t i o n  of 

. t h e  l a b o r  fo rce .  Arguments have been made t h a t  dec reas ing  f e r t i l i t y  

enables  a  l a r g e r  f r a c t i o n  of income t o  be a v a i l a b l e  f o r  investment 

than would be t h e  c a s e  i f  f e r t i l i t y  remained cons t an t .  The r a t i o n -  

a l e  f o r  t h i s  is a s  fol lows:  a  r educ t ion  i n  f e r t i l i t y  w i l l  l e a d  t o  

a smal le r  propor t ion  of c h i l d r e n  r e l a t i v e  t o  a d u l t s ,  i .e. ,  a  sma l l e r  

'dependency burden' .  A s  f a m i l i e s  have fewer c h i l d r e n  t o  c a r e  f o r ,  

they can d i v e r t  more of t h e i r  income away from consumption and i n t o  

savings.  

The major r e s u l t s  of t h e  demographic p r o j e c t i o n s  f o r  t h e  s i z e s  

of t h e  work-age and dependent-age groups a r e  a s  fol lows:  

Number o f  
Dcpen.lcn t. s 

Populnt  i o n  i n  Agc-Croup p e r  3.00 
( i  11 n ~ i l l  j.o11:;)--, R n t i o  t o  T o t a l  Popula t l .on  Work-Age 

0-14 15-64 6 5+ 0-14 . 15-64 h5+ Pop111:lt 1011 

P r o j e c t i o n s  1 6 3 - 
1971  56.3 68.2 2.1 ,445 .538 .017 8 5 

P r o j e c t i o n  1 - . 

2001 118.7 152.8 7.8 .425 .547 .028 8 2 
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Thus, i t  is ev iden t  t h a t  P r o j e c t i o n  1, wi th  t h e  slow f e r t i f i t y  

d e c l i n e  assumptions, has  a  popula t ion  wi th  a  younger a g e  s t r u c t u r e  

and a  g r e a t e r  'dependency burden'  than  P r o j e c t i o n  3 which has  a r a p i d  

f e r t i l i t y  dec l ine .  The r a t e  of f e r t i l i t y  d e c l i n e  beg ins  t o  a f f e c t  

t h e  s i z e  of t h e  0-14 age  group immediately b u t  beg ins  t o  a f f e c t  t h e  

s i z e  of t h e  work-age popula t ion  only  a f t e r  a  l a g  of f i f t e e n  years .  

(Figure 5) 

There a r e  numerous o t h e r  p o s s i b l e  t a r g e t  popu la t ions  t h a t  

p l anne r s  may b e  i n t e r e s t e d  i n  i s o l a t i n g .  For example, a  n a t i o n a l  

family planning program would be  concerned wi th  s e r v i c i n g  a  p a r t i -  

c u l a r  u s e r  populat ion:  women i n  r ep roduc t ive  ages.  I n  1971, women 

i n  t h e  15-49 age  group t o t a l e d  25.1 m i l l i o n  i n  r u r a l  a r e a s  and 5.5 

m i l l i o n  i n  urban a r e a s .  By 2001 under P r o j e c t i o n  1 t h i s  t a r g e t  group 

grew t o  48.0 m i l l i o n  i n  r u r a l  a r e a s  and 19.2 m i l l i o n  i n  urban a r e a s ;  

under P r o j e c t i o n  3 t h e  s i z e  was 45.7 m i l l i o n  i n  r u r a l  and 18.1 

m i l l i o n  i n  urban a reas .  S i m i l a r l y ,  o t h e r  programs may a d d r e s s  a  

p a r t i c u l a r  sub-group of t h e  populat ion.  A youth corps  program 

might chose t o  t r a i n  s k i l l s  t o  unemployed youths i n  urban a r e a s ,  

f o r  example, o r  an a g r i c u l t u r a l  ex tens ion  program might provide  

t e c h n i c a l  a s s i s t a n c e  t o  t h e  r u r a l  l a b o r  f o r c e  engaged i n  a g r i -  

c u l t u r e .  Having p r o f i l e s  o r  p r o j e c t i o n s  of t h e  popu la t ion ,  d i s -  

aggregated by age,  s ex ,  l o c a t i o n ,  and o t h e r  r e l e v a n t  cha rac t e r -  

i s t ics ,  can thus  a i d  human r e source  p l anne r s  by e s t i m a t i n g  t h e  

f u t u r e  magnitudes of t a r g e t  popula t ions  t h a t  p a r t i c u l a r  programs 

o r  p o l i c i e s  w i t h  t o  a i d .  

Two o t h e r  t a r g e t  popula t ions  were p ro j ec t ed :  equ iva l en t  a d u l t  

consumers and equ iva l en t  h e a l t h  consumers. Often i n  p r o j e c t i n g  re- 

quirements,  a s  w i th  food o r  h e a l t h  s e r v i c e s ,  t h e  t o t a l  popu la t ion  

i s  t h e  r e l e v a n t  u s e r  popula t ion ,  bu t  some persons may r e q u i r e  more 

of t h e  commodity o r  f a c i l i t i e s  than  o the r s .  Th i s  problem i s  over- 

come by choosing r e l e v a n t  weights  t o  apply  t o  t h e  age l sex  sub-groups 

of t h e  populat ion.  Thus, i n  e s t ima t ing  food requi rements ,  t h e  popu- 

l a t i o n  may b e  converted i n t o  equ iva l en t  a d u l t  consumers (EAC) by 

accounting f o r  t h e  va ry ing  food consumption p a t t e r n s  of c h i l d r e n ,  



a d u l t  males and females and t h e  e l d e r l y .  S i m i l a r l y ,  equ iva l en t  

h e a l t h  consumers may be c a l c u l a t e d ,  cons ide r ing  t h e  d i f f e r e n t  

h e a l t h  f a c i l i t y  needs of  i n f a n t s ,  women of  ch i ld-bear ing  a g e s ,  

a d u l t s ,  t h e  e l d e r l y ,  etc. The r e s u l t s  of weight ing  t h e  popu la t i on  

i n t o  equ iva l en t  consumers were a s  fol lows:  

E q u i v a l e n t  Equ i v c l l c n  t 
Aclul  t Cons1111irrs (EACL) I lcnl  t h  C o n s ~ ~ m c r s  

b t i o  t o  R a t i o  to 
Nuinbcr T o t a l  I'opulnt - -  Numbcr T o t a l  P o p u l a t i o n  

P r o j e c t i o n : :  1 6 3 - 
1971 126.7 1,0000 126.7 1.0000 

. Note t h a t  t h e  r a p i d l y  d e c l i n i n g  f e r t i l i t y  P r o j e c t i o n  3 h a s  t h e  

l a r g e s t  r a t i o  of equ iva l en t  a d u l t  consumers t o  t h e  t o t a l  popu la t i on  

i n  2001. This  is a s  expected,  given t h e  o l d e r  age  s t r u c t u r e  o f  Pro- 

j e c t i o n  3 and t h e  EAC weights  which assume c h i l d r e n  consume less food 

than a d u l t s .  The age  s t r u c t u r e  a l s o  a f f e c t s  t h e  r a t i o  of  e q u i v a l e n t  

h e a l t h  consumers t o  t o t a l  populat ion.  I n  2001, t h i s  r a t i o  is g r e a t e r  

i n  P r o j e c t i o n  1 due t o  t h e  younger age  s t r u c t u r e  combined w i t h  t h e  

g r e a t e r  h e a l t h  needs of i n f a n t s  and c h i l d r e n  r e l a t i v e  t o  a d u l t s .  



Pre l imina ry  P r o j e c t i o n s  of  Education Sec tor  Requirements 

A major a s p e c t  of  human r e sou rce  p lanning  i s  development of  

educat ion.  Genera l ly  educa t ion  p o l i c y  add re s se s  two major o b j e c t i v e s :  

meeting t h e  s k i l l e d  manpower requirements  of t h e  economy and meet ing 

t h e  educa t iona l  a s p i r a t i o n s  of  t h e  popula t ion .  P re l imina ry  educa t ion  

p r o f i l e s  were made f o r  Indones ia  of  f u t u r e  en ro l lmen t s ,  e d u c a t i o n a l  

f a c i l i t y  requirements  and program c o s t s .  Rather  than  one p r o f i l e ,  

a l t e r n a t i v e  p r o f i l e s  were made, i n d i c a t i n g  a  range of p o s s i b l e  t r e n d s  

i n  school-age popula t ion  growth, i n  enro l lment  expansion p o l i c i e s ,  

and i n  educa t ion  q u a l i t y  improvements. 

A series of a l t e r n a t i v e  educa t ion  p r o j e c t i o n s  were made, each 

assuming t h a t  a  d i f f e r e n t  enro l lment  expansion p o l i c y  is adopted.  

Here, t h e  r e s u l t s  of  two a l t e r n a t i v e  p o l i c i e s  w i l l  be cons ide red ,  a 

'slow' and a  ' r a p i d '  spread  of educa t iona l  opportunity.q' I n  t h e  

'slow' spread  op t ion ,  enro l lment  r a t i o s  grow a t  an annual  r a t e  of  1 .5  

pe rcen t  a t  primary l e v c l ,  1 .0  pe rcen t  a t  j u n i o r  secondary l e v e l ,  and 

.5 pe rcen t  a t  s e n i o r  secondary level.- lo/ The more o p t i m i s t i c  o p t i o n  

assumes a  r a p i d  enro l lment  expansion,  w i th  enro l lment  r a t i o s  i n c r e a s -  

i n g  a t  3.5 pe rcen t  a t  pr imary l e v e l ,  3.0 pe rcen t  a t  j u n i o r  secondary 

l e v e l ,  and 2.0 pe rcen t  a t  s e n i o r  secondary l e v e l .  

I n  o rde r  t o  f u l f i l l  t h e  above expansion p o l i c i e s ,  under t h e  

r ap id  and slow popu la t i on  p r o j e c t i o n s ,  s t u d e n t  en ro l lmen t s  would have 
11/ t o  grow a s  follows:- 



ANNUAL RATES OF GROWTH I N  NUFIBER OF STUDENTS ENROLLED 
OVER THE 1971-2001 PROJECTION PERIOD - 

Slow Enrollment Rapid Enrollment 
Expansion P o l i c y  Expansion P o l i c y  

P r o j e c t i o n  1 - Primary 4.1* 
Jun io r  Secondary 3.4 

(Rapid Populat ion Senior  Secondary 
Growth) 2.7 

P r o j e c t i o n  3 - Primary 3. l* 5.6** 

(Slow Popula t ion  J u n i o r  Secondary 2.7 

Growth) Senior  Secondary 2.1 

I n  t h e  r ap id  enrol lment  expansion o p t i o n ,  t h e  p ropor t i on  of  t h e  

primary school-age popula t ion  a t t e n d i n g  s e c u l a r  primary schoo l s  i n -  

c r e a s e s  from '65 pe rcen t  i n  1971 t o  100 pe rcen t  by 1983. A t  t h e  j u n i o r  

secondary l e v e l  t h e  p ropor t i on  i n c r e a s e s  from 1 5  pe rcen t  i n  1971 t o  36 

percent  by 2001, and a t  t h e  s e n i o r  secondary l e v e l  i t  i n c r e a s e s  

from 7 pe rcen t  i n  1971 t o  1 3  pe rcen t  by 2001. I n  t h e  slow en- 

ro l lment  expansion o p t i o n  t h e  spread of educa t iona l  oppor tun i ty  

proceeds more slowly. A t  t h e  primary l e v e l ,  u n i v e r s a l  enro l lment  

of t h e  primary school-age popula t ion  i s  on ly  a t t a i n e d  by t h e  y e a r  

2000, o r  17 yea r s  l a t e r  than  i n  t h e  r a p i d  spread pol icy .  By 2001, 

t h e  pe rcen t  of t h e  j u n i o r  secondary school-age popu la t i on  e n r o l l e d  

is on ly  20 pe rcen t ,  and of t h e  s e n i o r  secondary school-age popu la t i on  

only 8 pe rcen t  under t h e  slow spread  opt ion .  

I n  1971, s e c u l a r  school  enro l lments  t o t a l e d  about  15.5 m i l l i o n ;  

13.5 m i l l i o n  a t  t h e  primary l e v e l ,  1.4 m i l l i o n  a t  t h e  j u n i o r  second- 

a r y  l e v e l ,  and .7 m i l l i o n  a t  t h e  s e n i o r  secondary l e v e l .  By t h e  yea r  

2001, enro l lments  w i l l  have grown t o  t h e  fo l lowing  s i z e s ,  g iven  t h e  

a l t e r n a t i v e  demographic t r e n d s  and enro l lment  expansion p o l i c y  ob- 

j e c t i v e s :  



Slow Enrollment 
Expansion Po l i cy  

Primary 
J u n i o r  Secondary 
Sen io r  Secondary 

ENROLLMENTS BY 2001 ( i n  m i l l i o n s )  . 

P r o j e c t i o n  1 P r o j e c t i o n  3 

T o t a l  

Rapid Enrollment 
Expansion Po l i cy  

Primary 
J u n i o r  Secondary 
Sen io r  Secondary 

T o t a l  

I n  t h e  above enro l lment  p r o j e c t i o n s ,  growth i n  en ro l lmen t s  a r e  

due t o  two f a c t o r s :  i n c r e a s e s  i n  t h e  school-age popu la t i ons  and 

i n c r e a s e s  i n  enro l lment  r a t i o s  ( i . e . ,  p o l i c i e s  t o  spread  e d u c a t i o n a l  

oppor tun i ty  over  a l a r g e r  percentage  of t h e  school-age popu la t i on ) .  

To d i s t i n g u i s h  between t h e s e  two f a c t o r s ,  p r o j e c t i o n s  were a l s o  made 

hold ing  enro l lment  r a t i o s  c o n s t a n t ,  t hus  r e p r e s e n t i n g  t h e  i n c r e a s e  

i n  enro l lments  due on ly  t o  popu la t i on  growth ( t h e  d o t t e d  l i n e s  i n  

F igure  6 ). Assuming no i n c r e a s e  i n  t h e  enro l lment  r a t i o ,  t o t a l  

enro l lment  by 2001 reached 32.8 m i l l i o n  under t h e  r a p i d  popu la t i on  

growth P r o j e c t i o n  1 and 25.2 m i l l i o n  under t h e  slow popu la t i on  

growth p r o j e c t i o n .  The pe rcen t  of enro l lment  i n c r e a s e s  due t o  

popula t ion  growth and due t o  enro l lment  r a t i o  i n c r e a s e s  a r e  a s  

fol lows:  . . 



Rapid Enrollment 
Expansion Policy 

Projection 1 
Projection 3 

Percent of Enrollment Percent of Enrollment 
Increases Due to Increases Due to 

Population Growth Enrollment Ratio Increases 

Slow Enrollment 
Expansion Policy 

Projection 1 51 
Projection 3 4 4 

Note that the projections with a rapid enrollment expansion 

policy have a higher percentage of enrollment increases attributable 

to enrollment spread policies than projections with a slow enroll- 

ment expansion policy. Also noteworthy is the fact that given an 

enrollment expansion policy objective, a.more rapid rate of popula- 

tion growth increases the percent of enrollment increases due only 

to population growth. 

Education planners are concerned with the implications of demo- 

graphic trends and policy objectives of spreading educational oppor- 

tunities upon formal school enrollments, requirements for teachers, 

classrooms, and other facilities and program costs. However, 

development planners should also have concern for the implica- 

tions of the size of the non-enrolled school-age population. 

If due to rapid population growth even ambitious enrollment 

policies cannot reduce the non-enrolled group, this has serious 

consequences for development efforts to reduce inequality, pov- 

erty, unemployment due to lack of skills, etc. 

In the above projections of school-age population and enroll- 

ments, it appears that despite increases in enrollments (and en- 

rollment ratios) at all education levels, the size of the non-enrolled 

school-age population still increases at the secondary levels. 



ANNUAL RATES OF INCREASE OF NON-ENROLLED SCIIOOL-AGE 
POPULATION OVER THE 1971-2001 PROJECTION PERIOD 

Slow Enrollment Rapid Enrollment 
Expansion P o l i c y  Expansion P o l i c y  

P r o j e c t i o n  1 - 
J u n i o r  Secondary 
Senior  Secondary 

P r o j e c t i o n  3 - 
J u n i o r  Secondary 
Senior  Secondary 

Even i n  t h e  most o p t i m i s t i c  c a s e  of slow popula t ion  growth 

combined wi th  a r ap id  enro l lment  expansion p o l i c y ,  t h e  j u n i o r  

secondary school-age popula t ion  no t  e n r o l l e d  i n c r e a s e s  from 8 .1  

m i l l i o n  i n  1971 t o  10.3 m i l l i o n  i n  2001 and t h e  s e n i o r  secondary 

school-age popula t ion  no t  e n r o l l e d  i n c r e a s e s  from 8.7 m i l l i o n  i n  

1971 t o  13.4 m i l l i o n  i n  2001. This  non-enrolled secondary school-  

age  group is  a t a r g e t  popula t ion  deserv ing  a t t e n t i o n  and a c t i o n  

programs. Unless t r a i n e d  through some inexpens ive ,  non-formal 

educa t ion  methods t h i s  group w i l l  become u n s k i l l e d ,  low p roduc t ive ,  @ 

and f r e q u e n t l y  unemployed l abo r .  

In  1971 t h e r e  were approximately 484 thousand t e a c h e r s ,  of 

which 364 thousand were primary, 82 thousand were j u n i o r  secondary,  

and 39 were s e n i o r  secondary. Classrooms t o t a l e d  530 thousand i n  

1971, 465 thousand of which were.pr imary,  43 thousand j u n i o r  second- 

a r y ,  and 22 thousand s e n i o r  secondary. By t h e  year  2001, t e a c h e r  
. . 

and classroom requirements  grew t o  t h e  fo l lowing  magnitudes under 

a l t e r n a t i v e  assumptions r ega rd ing  popula t ion  growth and enro l lment  

expansion p o l i c i e s :  



TEACHER REQUIREMENTS BY 2001 ( i n  thousands) 

P r o j e c t i o n  1 P r o j e c t i o n  3 

Slow Enrollment 
Expansion Po l i cy  

Primary 1,186 
J u n i o r  Secondary 2 25 
Senior  Secondary 85 

T o t a l  1,496 1 ,158  ------------  
Rapid Enrollment 
Expansion Po l i cy  

Primary 1,186 
J u n i o r  Secondary 406 
Senior  Secondary 134 

T o t a l  1,726 1,349 ------------  

CLASSROOM REQUIREMENTS BY 2001 ( i n  thousands) 

Prod e c  t i o n  1 Pro j  e c  t i o n  3 

Slow Enrollment 
Expansion P o l i c y  

Primary 1,515 1,150 
J u n i o r  Secondary 119 9 8 
Senior  Secondary 4 8 4 1 

T o t a l  1,682 ---------  1 , 2 8 9  

Rapid Enrollment 
Expansion P o l i c y  

Primary ' 1,805 
J u n i o r  Secondary 214 
Senior  Secondary 7 6 

T o t a l  1 ,805 1,392 ------------  

Est imates  of f u t u r e  t eache r  and classroom requi rements  were 

based on t h e  assumption t h a t  t h e  base  yea r  t eache r / s tuden t  and 

classroom/student  r a t i o s  would remain cons t an t  throughout  t h e  pro- 

j e c t i o n  per iod .  The r a t i o  e s t i m a t e s  were 37 s t u d e n t s  p e r  t e a c h e r  

a t  t h e  primary l e v e l ,  1 7  s t u d e n t s  p e r  t e a c h e r  a t  t h e  j u n i o r  
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secondary, and 17 students per teacher at the senior secondary level; 

29 students per classroom at the primary level, 32 students per class- 

room at the junior secondary level, and 30 students per classroom at 
121 the senior secondary level.- 

Calculations of education programs costs were made based upon 

estimates of per student recurrent and capital costs at each educa- 

tion level. The unit costs are assumed to increase over the pro- 

jection period, reflecting policies to improve the quality of educa- 

tion that students receive (see Appendix A for the unit cost estimates). 

The results of the cost estimates for the first and last year of the 

projection period are as follows: 

ANNUAL EDUCATION P R O G W  COSTS 
(in billion Rupiahs) 

Recurrent Costs Capital Costs Total Costs 

1971-72 2000-01 1971-72 2001-01 1971-72 2000-01 

Slow Enrollment . 
Expansion Policy 

Projection 1 64.0 394.2 86.6 345.7 150.5 739.8 
Projection 3 64.0 307.6 86.7 224.0 150.7 531.6 

Rapid Enrollment 
Expansion Policy 

Projection 1 65.7 471.4 112.7 434.8 178.4 906.3 
Projection 3 65.7 372.0 112.8 289.1 178.5 661.1 

By comparing the above program costs for 2000-2001, one can ex- 

amine the impact of the alternative population growth trends and of 

the alternative enrollment expansion policies upon program costsc 

The major factors determining increases in educational facility 

requirements and thus in program costs include: 1) additional students 

due to.growth of the school-age population; 2) additional students due 

to policies to increase the proportion of the school-age population 

enrolled; 3) replacement of retired teachers and old school buildings; 

and 4) increase in the quality of education reflected by increases in 



per student costs .  Analysis of the contribution to  education pro- 

gram costs  explained by some of the above factors i s  included in 

Appendix A. 

FIGURE 7 -- EDUCATION PROGRAM COSTS 

I Projection 1 

Total Costs: 
Rapid Expansion 

I 

Investment Costs: 

Projection 3 



FOOTNOTES -- MAIN REPORT 

11 ELF is  a  sub rou t ine  of a  t h i r d  v e r s i o n  of  LRPM. - 

21 The r a t i o  of dependent age-groups t o  t h e  work-age - 
populat ion.  

31 There a r e  t h r e e  a l t e r n a t i v e  demographic p r o j e c t i o n s  i n  t h e  - 
Appendix C. Here P r o j e c t i o n  2  -- t h e  moderate popula- 
t i o n  growth op t ion  i s  l e f t  o u t  i n  t h e  Main Report.  

41 The t o t a l  f e r t i l i t y  r a t e  i s  t h e  average number of c h i l d r e n  - 
ever-born pe r  woman. 

51 The male/female r a t i o  a t b i r t h  i s  es t imated  t o  be  1.05. - 
For 1971-1976 t h e  average female l i f e  expectancy a t  
b i r t h  i s  es t imated  t o  be about 44 y e a r s  wh i l e  male l i f e  
expectancy i s  4 1  years .  By 1996-2001 t h e  l i f e  expec- 
t a n c i e s  i n c r e a s e , t o  58 y e a r s  f o r  females  and 55 f o r  
males. 

61 The c rude  b i r t h  and d e a t h  r a t e s  are t h e  r a t i o  of  t h e  - 
number of b i r t h s  and d e a t h s  t o  t h e  t o t a l  popu la t i on  
over  a  time i n t e r v a l .  

7/  Urban a r e a  is de f ined  roughly a s  towns w i t h  20,000 o r  - 
more i n h a b i t a n t s .  

81  See Appendix A f o r  p r o j e c t i o n s  a t  f ive-year  i n t e r v a l s .  - 

:9! Appendix A i nc ludes  ano the r  'moderate' spread  po l i cy .  - 
101 An enrol lment  r a t i o  .is t h e  r a t i o  of t h e  number of  - 

s t u d e n t s  e n r o l l e d  t o  t h e  school-age popu la t i on  a t  
each l e v e l .  

1 Inc luding  s e c u l a r  primary and secondary s choo l s  only.  - 

121 Teachers h e r e  a r e  f u l l - t i m e  equ iva l en t  t e a c h e r  j o b s  . - 
r a t h e r  than i n d i v i d u a l  persons.  
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APPENDIX A: Preliminary Socio-Economic Prof i les:  
Education 



PREXIMINARY PROJECTIONS OF EDUCATION SECTOR REQUIREMENTS 

I n  t h i s  r e p o r t  some pre l iminary  p r o j e c t i o n s  a r e  made of t h e  

f u t u r e  school-age popula t ion ,  enro l lments ,  educa t iona l  f a c i l i t y  

requirements ,  and program costs.- I' I n i t i a l l y ,  t h r e e  e d u c a t i o n a l  

l e v e l s  a r e  considered:  primary (SD), j u n i o r  secondary (SLTP), and 

s e n i o r  secondary'(SLTA),- * /  The a n a l y s i s  is l i m i t e d  t o  p u b l i c  

and p r i v a t e  s e c u l a r  schools.- 3/  The d a t a  on r e l i g i o u s  s c h o o l s  i s  

inadequate ,  b u t  i s  f a i r l y  unimportant except  a t  t h e  primary l e v e l  

where about  2.5 m i l l i o n  s t u d e n t s ,  o r  about  1 5  pe rcen t  o f  a l l  p r i -  

mary s t u d e n t s ,  a r e  e n r o l l e d .  

P r o j e c t i o n s  of s t u d e n t  enro l lments  depend upon both  demo- 

graphic  and non-demographic f a c t o r s .  Demographic t r e n d s  a f f e c t  

t h e  f u t u r e  s i z e  of t he  school-age popula t ion  and t h u s  i n d i c a t e  a  

c e i l i n g  on p o t e n t i a l  enrol lments .  However, i n  Indones ia  educa t ion  

is f a r  from u n i v e r s a l ,  even a t  t h e  primary l e v e l .  Trends i n  en- 

ro l lmen t s  w i l l  a l s o  depend upon many non-demographic f a c t o r s  such 

a s  t h e  p r i o r i t y  placed upon educa t ion ,  t h e  po l i cy  emphasis g iven  

t o  t h e  va r ious  educa t ion  l e v e l s  and t h e  po l i cy  a l t e r n a t i v e s  of  

r ap id  enrol lment  expansion v e r s u s  q u a l i t y  improvements; Other  

socio-economic f a c t o r s  p lay  a  r o l e ,  such a s  t h e  a s p i r a t i o n s  o f  

t h e  p u b l i c  f o r  educa t ion ,  t h e  p r i v a t e  expense of sending  a  c h i l d  

t o  school ,  e t c .  General ly  educa t ion  p o l i c y  add re s se s  two major 

o b j e c t i v e s :  meeting t h e  manpower requirements  of t h e  economy 

and meeting t h e  educa t iona l  a s p i r a t i o n s  of  t h e  popula t ion .  

The fol lowing paragraphs exp la in  t h e  major d a t a  assumptions 

behind t h e  educat ion requirement  p ro j ec t i ons .  

School-Age Populat ion:  The o f f i c i a l ' a g e  groupings i n  t h e  Indones ian  

educat'ion system a r e  a s  fol lows:  



Ages 7  t o  12  Primary l e v e l  (Grade 1 t o  6) 

Ages 1 3  t o  15  J u n i o r  Secondary l e v e l  (Grade 7  t o  9) 

Ages 16  t o  1 8  Senior  Secondary l e v e l  (Grade 1 0  t o  12)  

These o f f i c i a l  age groups were used t o  p r o j e c t  school-age 

at ions.--  4 /  For comparative purposes ,  t h r e e  a l t e r n a t i v e  pro- 

j e c t i o n s  of  school-age popula t ion  were made, based upon d i f f e r e n t  

f e r t i l i t y  d e c l i n e  assumptions expla ined  i n  Appendix C-1, t h e  

demographic p r o j e c t i o n s .  

Enrollment Rat ios:  An enro l lment  r a t i o  is  t h e  r a t i o  of t h e  number 

of s t u d e n t s  e n r o l l e d  a t  a  p a r t i c u l a r  l e v e l  t o  t h e  r e l e v a n t  school-  

age  popula t ion .  I n  Indones ia ,  primary enrollmenk i n  s e c u l a r  s choo l s  

i n  1971 numbered about  13.5 mi l l i on .  The popula t ion  i n  t h e  age  group 

7  t o  12 y e a r s  was 20.6 m i l l i o n .  Thus, t h e  primary l e v e l  enro l lment  

r a t i o  was approximately .65. Enrollment i n  1971 a t  t h e  j u n i o r  sec-  

ondary l e v e l  was approximately 1.4 mi l l i on .  S ince  t h e  r e l e v a n t  

school-age popula t ion  ages  1 3  t o  1 5  t o t a l e d  9.5 m i l l i o n ,  t h e  en- 

ro l lment  r a t i o  i s  about  .15. A t  t h e  s e n i o r  secondary l e v e l  t h e  en- 

ro l lment  r a t i o  is  .07; on ly  about  .7 m i l l i o n  were e n r o l l e d  from a  

school-age popula t ion  of  9.4 mill ion.-  'I I t  should be  noted t h a t  

t h e s e  enro l lment  f i g u r e s  i nc lude  t h e  over-age s t u d e n t s  and thus  

e n l a r g e  t h e  enrol lment  r a t i o s .  

The assumed t r e n d s  in enro l lment  r a t i o s  a t  v a r i o u s  l e v e l s  

r e f l e c t  planning p r i o r i t i e s ;  g r e a t e s t  emphasis is  t o  be  upon t h e  

spread of primary l e v e l  educa t ion ,  wi th  l e s s  upon t h e  h ighe r  l e v e l s .  

This  i s  p a r t l y  due t o  e q u i t y  cons ide ra t i ons  b u t  a l s o  due t o  t h e  

l i m i t e d  a b s o r p t i v e  c a p a c i t y  of  t h e  economy f o r  h igh ly  educated 

gradua tes  For comparative purposes ,  p r o j e c t i o n s  of  f u t u r e  

enrol lment  were based upon t h r e e  a l t e r n a t i v e  p o l i c i e s  r ega rd ing  

t h e  r a t e  of expansion o r  spread of educa t iona l  oppor tun i ty  a t  t h e  

primary, j u n i o r  secondary, and s e n i o r  secondary l e v e l s .  The t h r e e  

o p t i o n s  s imu la t e  p o s s i b l e  p o l i c i e s  of slow, moderate,  and r a p i d  

expansion of  educa t iona l  oppor tun i ty .  The annual  r a t e s  of growth 



FIGURE A-i -- ENROLLXE~T IWTIOS UNDER ALTERNATIVE EDUCATIONAL 
EXPANSION POLICIES 
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i n  e n r o l l m e n t  r a t i o s  assumed under  t h e  t h r e e  o p t i o n s  a r e  a s  f o l l o w s :  

TABLE A-1 - ANNUAL RATES OF CROWTtl i~ ENROLI.!EFIT RATIOS OVER 
1971-2001 PROJECTION PERTOD 

S l o w  Enrollment Moderate Enrollment Rapid Enrollment 
Edut:a t ion Level Expanaion Pol icy Expnnsion Pol icy  Expnnsion Ptrlicy 

Prtnary 1.5* 2.5** 3.5*** 

Junlor Secondary 1.0 2.0 3.0 ' 

Senlor Secondary 5 1.0 2.0 

Under t h e  s low expans ion  p o l i c y ,  u n i v e r s a l  p r imary  e n r o l l m e n t  

is  a t t a i n e d  by t h e  y e a r  2000, whereas  w i t h  t h e  modera te  expans ion  

p o l i c y  i t  i s  a t t a i n e d  by 1988,  and w i t h  t l ie  r a p i d  expans ion  p o l i c y  

by 1983. By t h e  end o f  t h e  p r o j e c t i o n ,  y e a r  2001, t h e  j u n i o r  s e c -  

ondary  e n r o l l m e n t  r a t i o  is  a b o u t  .20  i n  t h e  s low expans ion  o p t i o n ,  

.27 i n  t h e  moderate ,  and .36 i n  t h e  r a p i d .  The s e n i o r  s e c o n d a r y  

e n r o l l m e n t  r a t i o  i n  2001 i s  .08 i n  t h e  s low expans ion  p o l i c y ,  .09 

i n  t h e  moderate ,  and .13 i n  t h e  r a p i d .  (See F i g u r e  A-1) 

S e r v i c e  R a t i o s :  To c a l c u l a t e  f u t u r e  t e a c h e r  and c l a s s r o o m  r e q u i r e -  

ments ,  e s t i m a t e s  have t o  be  made o f  t h e  d e s i r e d  r a t i o  o f  t e a c h e r s  

p e r  s t u d e n t  and c l a s s r o o m s  p e r  s t u d e n t .  The s e r v i c e  r a t i o  i s  de- 

f i n e d  a s  t h e  number o f  u n i t s  o f  a n  e d u c a t i o n a l  f a c i l i t y  r e q u i r e d  

p e r  s t u d e n t .  

1 )  Full-Time E q u i v a l e n t  Teachers  -- According t o  t h e  1 9 7 1  

E d u c a t i o n a l  S t a t i s t i c s  Survey,  t h e r e  were  a b o u t  415 thousand p r i -  

mary s c h o o l  t e a c h e r s .  However, many t e a c h e r s  at t h e  p r imary  l e v e l  

have p a r t - t i m e  o r  no t e a c h i n g  d u t i e s .  A d j u s t i n g  f o r  t h e s e  non-ac t ive  



t e ache r s ,  t h e  s e r v i c e  r a t i o  f o r  fu l l - t ime  e q u b a l e n t  primary schoo l  

t e ache r s  i s  es t imated  t o  be .I327 (about one FTE t eache r  f o r  every  

37 s tuden t s ) .  A t  t h e  j u n i o r  secondary l e v e l ,  i n  1971 t h e r e  were 

about  67 thousand fu l l - t ime  and 37 thousand par t - t ime  t e a c h e r s ,  o r  

an  es t imated  8 1  thousand fu l l - t ime  equ iva l en t  t e ache r s .  Thus t h e  

r a t i o  of  fu l l - t ime  equ iva l en t  t e a c h e r s  p e r  s t u d e n t  a t  t h i s  l e v e l  is  

.058 (about 17 s t u d e n t s  pe r  FTE t eache r ) .  S i m i l a r l y ,  t h e  survey  

ind i ca t ed  t h a t  t h e r e  were 25 thousand fu l l - t ime  and 32 thousand 

par t - t ime s e n i o r  secondary school  t e ache r s .  It i s  e s t ima ted  t h a t  

t h e  number of s e n i o r  secondary fu l l - t ime  e q u i v a l e n t s  i s  about  39 

thousand, which imp l i e s  a s e r v i c e  r a t i o  of .059 (aga in  about  17  

s t u d e n t s  pe r  FTE t eache r s ) .  

Thus, i t  appears  t h a t  whi le  t h e  primary l e v e l  i s  overcrowded, 

t h e r e  may be a s u r p l u s  of t e a c h e r s  a t  t h e  secondary l e v e l .  However, 

t h i s  may merely be an i l l u s i o n  s i n c e  t h e  survey counted t h e  number 

of t e ache r  p o s t s  o r  j obs  r a t h e r  than persons.  One fu l l - t ime  equi-  

v a l e n t  job a t  t h e  secondary l e v e l  i nvo lves  on ly  1 8  pe r iods  of  in -  

s t r u c t i o n  pe r  week, o r  a few hours  pe r  day. The p r a c t i c e  of  ho ld ing  

more than one fu l l - t ime  job  a t  t h e  secondary l e v e l  is  common ( e s t i -  

mated i n  a smal l  survey t o  average 1.4 jobs  pe r  t e ache r ) .  Thus t h e  

favorab ly  h igh  s e r v i c e  r a t i o s  f o r  secondary l e v e l  t e a c h e r s  h i d e  t h e  

low average  numbers of hours  of i n s t r u c t i o n  and a probable  r e a l  

shor tage .  A t  t h e  primary l e v e l ;  ho ld ing  m u l t i p l e  j obs  is  a p p a r e n t l y  

r a r e r ,  bu t  hours of i n s t r u c t i o n  a r e  probably s t i l l  ve ry  low due t o  

l i m i t e d  school-bui lding space.  Thus, many primary t e a c h e r s  may be  

unwi l l i ng ly  underemployed. 

2) Classrooms -- According t o  t h e  Education S t a t i s t i c s  

Survey, t h e  average c l a s s  s i z e  i n  1971 w a s  29 s t u d e n t s  a t  primary 

l e v e l ,  .32 s t u d e n t s  a t  j u n i o r  secondary,  and 30 s t u d e n t s  a t  s e n i o r  

secondary l e v e l .  This  imp l i e s  a classroom s e r v i c e  r a t i o  of .035 

f o r  primary, .031 f o r  j u n i o r  secondary, and .033 f o r  s e n i o r  sec-  

ondary. 



A s  wi th  t h e  t eache r  r a t i o s ,  t h e s e  classroom r a t i o s  may be m i s -  

l e ad ing  due t o  problems hidden i n  t h e  survey d a t a .  Most Important  

i s  t h e  common p r a c t i c e  a t  a l l  educa t ion  l e v e l s  of  ho ld ing  more than  

one c l a s s  s e s s ion .  Commonly s e v e r a l  schools  s h a r e  one b u i l d i n g  by 

sho r t en ing  the  hours  of i n s t r u c t i o n  of each c l a s s .  Furthermore, 

t h e  average c l a s s  s i z e  a t  each school  l e v e l  h i d e s  t h e  f a c t  of  over- 

crowding a t  lower grades  and f requent  unused c a p a c i t y  a t  h i g h e r  
7 I grades ,  due t o  high dropout  rates.-  

The s e r v i c e  r a t i o s  used f o r  t h e  p r o j e c t i o n  of  t eache r  and 

classroom requirements  a r e  found i n  Table A-2 below. The r a t i o s  

a r e  assumed t o  remain cons t an t  over  t h e  p r o j e c t i o n  period.  

TmLE A-2 - SERVICE RATIOS FOR TEACHERS AM) CLASSROOMS BY 
EDUCATION LEVEL (1971-2001) 

Pull-Time Equivc~lent Classrooma 
Teachers pel: Par 

Etlucation Level - Student ' Student 

JI ~ n i o r  Secondn ry .Om0 .0306 

Sa~nior Secondary -0589 -0333 

A t t r i t i o n  Rates: An a t t r i t i o n  o r  replacement r a t e  is t h a t  propor- 

t i o n  of a s e r v i c e  f a c i l i t y  t h a t  needs replacement every year .  

Teachers have an average s e r v i c e  l i f e  a f t e r  which they  r e t i r e  o r  

e n t e r  another  occupation. S i m i l a r l y ,  classrooms may be used only  

f o r  a l i m i t e d  per iod  before  they must be rep laced .  (The l e n g t h  of  

which depends l a r g e l y  upon t h e  type  of c o n s t r u c t i o n  of t h e  bu i ld ing ) .  

There i s  l i t t l e  d a t a  on l e n g t h  of  s e r v i c e  l i f e  f o r  t e a c h e r s  o r  

classrooms i n  Indonesia .  However, t h e r e  a r e  i n d i c a t i o n s  of  h igh  

teacher  turnover ,  p a r t i c u l a r l y  a t  t h e  primary level.* The 

a t t r i t i o n  r a t e s  used i n  t h e  p r o j e c t i o n s  a r e  a s  fol lows.  



TABLE A-3 f- AmRITION RATES FOR TEACJERS AND C L A S S ~ O O ~ S  BY 
EDUCATION LEVEL (1971-2001) 

Pull-Time Equiv~lent Teachere Claseroom 

Education Level - 1971 2001 1971 2001 

- .  
Primary .lo0 ,070 .070 .050 

Junior Secondary .070 .050 ,070 .050 

Senior Secondary .050 .040 -070 .050 

Education Program Costs:  Recurrent and c a p i t a l  educa t ion  program 

c o s t s  were p ro j ec t ed  based upon per  s t u d e n t  e s t ima te s .  Recur ren t  

cos t s '  pe r  s t uden t  i n  Indonesia  a r e  among t h e  lowest  i n  t h e  world.  

Though s a l a r i e s  have increased  s u b s t a n t i a l l y  s i n c e  1971, t e a c h e r s  

a r e  s t i l l  under paid.  A s  a r e s u l t ,  they a r e  forced  t o  hold a  

number of jobs  and t h e  pe r  s tuden t  q u a l i t y  of i n s t r u c t i o n  is low- 

ered.  Furthermore, i t  has  l e d  t o  a  f e e  system t o  supplement 

t e a c h e r s '  s a l a r i e s  t h a t  ha s  d i s c r imina t ed  a g a i n s t  t h e  c h i l d r e n  

of  poor pa ren t s .  Non-salary r e c u r r e n t  c o s t s  p e r  s t u d e n t  a r e  a l s o  

extremely low i n  Indonesia;  g e n e r a l l y  about  1 0  percent  of s a l a r y  

. expendi tures .  There a r e  few textbooks a v a i l a b l e  o r  o t h e r  t e ach ing  

a i d s  such a s  maps, blackboards,  paper ,  p e n c i l s ,  l a b o r a t o r y  equip- 

ment, e t c . ,  and a s  a r e s u l t  educa t ion  is  l i t t l e  more than  r o t e  

memorization and r e c i t a t i o n .  Emphasis i n  educa t iona l  p lanning  h a s  

been placed upon improvement i n  t h e  q u a l i t y  of educa t ion ;  t h i s  w i l l  

r e q u i r e  s u b s t a n t i a l  i n c r e a s e s  i n  per  s t u d e n t  r e c u r r e n t  expendi tures .  

The c a p i t a l  budget i n  ~ n d o n e s i a  has  a l s o  been inadequa te  i n  

t h e  p a s t .  School b u i l d i n g s  a r e  i n  need .of  major renovat ion .  Also,  

t h e  r a p i d  i n c r e a s e s  i n  enrol lment  have n o t  been met by adequate  

c o n s t r u c t i o n  of school  bu i ld ings .  A s  a  r e s u l t ,  a  l a r g e  pe rcen t  of 

t he  b u i l d i n g s  a r e  r en t ed  and hours  of i n s t r u c t i o n  a r e  shor tened  t o  

enab le  m u l t i p l e  s e s s ions .  



Estimates  of t h e  base  year  u n i t  r e c u r r e n t  and c a p i t a l  c o s t s  
9  / per  s tuden t  used i n  t h e  p r o j e c t i o n s  a r e  d isp layed  below:- 

TABLE A-4 - ESTIMATE OF UNIT RECURRENT COST FOR EACH STUDENT I N .  1971 
( i n  Rupiah) 

Level 

PripVry 

Junic.r Secondary 

sdriier Secondary 

Sa l a ry  - No 1 - S a l a q  - Tota l  

2,366 217 2,583 

5,357 698 6,055 

5,994 ' 1,026 7,020 

TABLE A-5 - ESTIMATE OF UNTT CAPITAL Cost FOR EACH NEW STUDENT PLACE i n  1971 
( In  Rupiah) 

Area i n  HZ Construction 
Required ' C . m t  Per 

Conetructio't  Per Student Student S i t e  
Lave1 Coat Pcr H- Plnce - Place Cost Equipment To ta l  

Junior  
Seco~rdary 22,000 3.5 77;OOO 23,000 40,000 140,000 

Senior 
Sacondary 25,000 4.0 100,000 25,000 45,000 170,000 

Unit  r ecu r ren t  c o s t s  a r e  assumed t o  grow from 1971 t o  1979 a t  

annual r a t e s  of about  1 2  percent  f o r  primary l e v e l ,  14 pe rcen t  f o r  

j un io r  secondary l e v e l ,  and 20 percent  fo,r s e n i o r  secondary l e v e l .  

Unit  c a p i t a l  c o s t s  a r e  assumed t o  grow from 1971 t o  1979 a t  annual  

r a t e s  of 5  percent  f o r  a l l  educa t ion  levels.-  lo' ~ l l  u n i t  c o s t s  

a r e  assumed t o  remain cons t an t  a f t e r  1979, r e f l e c t i n g  t h a t  t h e  de- 

s i r e d  q u a l i t y  improvements have been a t t a i n e d .  The p r o j e c t i o n s  of 

r e c u r r e n t  c o s t s  assume t h a t  t h e  propor t ion  going t o  s a l a r i e s  remains 

cons tan t  a t  ,92 f o r  primary, .86 f o r  j un io r ' s econda ry ,  and .85 f o r  

s e n i o r  'secondary. 



EDUCATION PROJECTION RESmTS -- 

School-Age Populat ion P ro j ec t i ons :  The most r e l e v a n t  i m p l i c a t i o n s  

of demographic t r ends  f o r  educa t ion  planning i s  t h e  impact on f u t u r e  

growth of  t h e  primary, j u n i o r  secondary, and s e n i o r  secondary school-  

age  populat ions.  The impact of f e r t i l i t y  d e c l i n e  on t h e  r a t e  of  

popu la t i on  growth and age - s t ruc tu re  a f f e c t s  - t h e  school-age popula t ion .  

Tables  A-10 - 1 3  and F igures  A-2 - 4 show t h e  d i f f e r e n c e s  i n  t h e  s i z e  of 

t h e  school-age popula t ions  under t h e  t h r e e  demographic p r o j e c t i o n s .  

It should be  noted t h a t  i n  t h e  e a r l y  y e a r s  of t h e  p r o j e c t i o n  pe r iod  

t h e  d i f f e r e n c e s  a r e  minimal s i n c e  f e r t i l i t y  d e c l i n e  has  a  lagged 

e f f e c t  on school-age popula t ion ;  t h e  impact becomes g r e a t e r  i n  t h e  

l a s t  two decades of t h e  p r o j e c t i o n  per iod .  A d e c l i n e  i n  f e r t i l i t y  

f i r s t  a f f e c t s  t h e  primary school-age popu la t i on  a f t e r  about  s i x  

y e a r s ,  t h e  j u n i o r  secondary school-age popula t ion  a f t e r  t h i r t e e n  

. y e a r s ,  and t h e  s e n i o r  secondary school-age popula t ion  a f t e r  s i x t e e n  

yea r s .  

. I n  1971 t h e  primary school-age popula t ion  was 20.6 m i l l i o n ,  

t h e  j u n i o r  secondary school-age popula t ion  was 9.5 m i l l i o n ,  and t h e  

s e n i o r  secondary school-age popula t ion  was 9.4 miJlion, .By t h e  yea r  

2001 t h e  p ro j ec t ed  s i z e  of school-age popu la t i ons  a r e  a s  fo l lows:  

P r o j e c t i o n  1 P r o j e c t i o n  2 P r o j e c t i o n  3  

Primary 43.9 m i l l i o n  38.3 m i l l i o n  33.3 m i l l i o n  

J u n i o r  Secondary 19.5 m i l l i o n  17.6 m i l l i o n  16.0 m i l l i o n  

Senior  Secondary 17.9 m i l l i o n  16.5 m i l l i o n  15.3 m i l l i o n  

I n  1971 t h e  t o t a l  school-age popula t ion ,  t hose  between ages  

7 t o  18 ,  was about 31  pe rcen t  of t h e  t o t a l  popula t ion .  Th i s  per-  

cen tage  d e c l i n e s  s l i g h t l y  over  t h e  pro jec t io 'n  per iod  i n  a l l  t h r e e  

p r o j e c t i o n s ,  b u t  t h e  d e c l i n e  i s  most pronounced i n  t h e  r a p i d  f e r -  

t i l i t y  d e c l i n e  a l t e r n a t i v e .  By 2001 t h e  'percent  of t h e  t o t a l  popu- 

l a t i o n  i n  t h e  school-age group i s  29 pe rcen t  f o r  P r o j e c t i o n  1, 

28 pe rcen t  f o r  P r o j e c t i o n  2 ,  and 27 percent  f o r  P r o j e c t i o n  3. 

(Table A-10) 



FIGURE A-2 -- PRIMARY SCHOOL-AGE POPULATION UNDER ALTERNATIVE 
FERTILITY DECLINE ASSUMPTIONS 

YEARS 



FIGURE A-3 -- JUNIOR SECONDARY SCHOOL-AGE POPULATION UNDER 
ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 

YEARS 



FIGURE A-4 -- SENIOR SECONDARY SCHOOL-AGE POPULATION UNDER 
ALTERNATIVE F E R T I L I T Y  DECLINE ASSUMPTIONS 

YEARS 



The average annual  r a t e s  of growth f o r  t h e  primary, j u n i o r  

secondary, and s e n i o r  secondary school-age popula t ion  p r o j e c t i o n s  

a r e  a s  fol lows:  

TABLE A-6 - ANNUAL RATES OF CROKM I N  SCHOOL-ACE POPULATION UHDER 
ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 

Rura l  Urban 
Tot a 1  School-age Sc l~oo i -age  . 

School-Age Popula t ion  Popu la t ion  . Popu1.1t i o n  - 
P r l ~ j  e c t  i on Educat ion Level 1971 -1981 1971-2001 1971-2001 1971-2001 

1. Rapid Primary (7-12) 2.0 2.6 2.1 4.2 . 
Popula t ion  . J u n i o r  Secondary 
Crowth (13-15) 1.6 2.4 1.9 3.9 

Senior  Secondary 
(16-18) 1..3 . 2.2 1.6 3.7 

2. Moderate Primary (7-12) 1.9 2.1 1.7 3.7 
Popula t ion  J u n i o r  Secondary 
C r w t h  (13-15) J *  6 2.1 1.6 3.6 

Senior  Secondary . 
(16-16) 1.3 1.9 1.5 3.4 

3. Slow Primory (7-12) 1.9 1.6 1.2 3.3 
Popula t ion  J u n i o r  Secondary ' 

Crovth (13-15) 1.6 1.7 - 1.2 3.3 
S e n i o r  Secondary 

(16-18) 1.3 1.7 1.1 3.2 
'<. ... 

While t h e  impact of t h e  a l t e r n a t i v e  f e r t i l i t y  d e c l i n e  assump- 

t i o n s  ( ' in P r o j e c t i o n s  1, 2 ,  and 3)  under t h e  growth of  t h e  school-  

age popula t ions  i s  no t  ve ry  l a r g e  i n  t h e  f i r s t  p r o j e c t i o n  decade,  

i t  becomes i n c r e a s i n g l y  important  i n  t h e  long-term. 

The school-age popula t ions  a r e  a l s o  d i saggrega ted  by t h e i r  

ru ra l -urban  l o c a t i o n  (Tables A-11 & A-12). The urban school-age 

popu la t i ons  grow a t  a  more r a p i d  r a t e  than  t h e  r u r a l ,  due l a r g e l y  

t o  t h e  p ro j ec t ed  rural-urban migra t ion .  

Enrollment P r o j e c t i o n s :  Fu tu re  enrol lment  depends bo th  upon demo- 

graphic  t r e n d s  and non-demographic f a c t o r s ,  p a r t i c u l a r l y  p o l i c y  

t a r g e t s  regard ing  t h e  r a t e  of expansion o r  spread  of e d u c a t i o n a l  



opportunity desired. Here we have a total of nine alternative en- 

rollment projections for each educational level including the 

following combinations: 

/ 
Slow Enrollment Expansion 

Rapid Population Growth - Moderate Enrollment Expansion 
\ Rapid Enrollment Expansion 

/ 
Slow Enrollment Expansion 

Moderate Population Growth M o d e r a t e  Enrollment Expansion 

\Rapid Enrollment Expansion 

/ 
Slow Enrollment Expansion 

Slow Population Growth - Moderate Enrollment Expansion 
\ Rapid Enrollment Expansion 

. In 1971, approximately 13.5 million students were enrolled in 

primary level, 1.4 million in junior secondary, and .7 million in 

senior secondary. By the year 2901 the number of enrolled students 
111 reached the following magnitudes under the different assumptions:- 

TABLE A-7 - S ~ E N T  E N R O L L K E N T ~  BY 2001 ( i n  m i l l i o n s )  
,.! 

. 
b. 

Project ion 1 Primary 
Junior Secondary 
Senior Secondary 

Project ion 2 P r h r y  
Junior Secondary 
Senior Secondary 

Project ion 3 Primary 
Junior Qcondary 
Surior Secondary 

Rapid Enrollment Uoderate Enrollment Slow Enrollment 
Expansion P o l i c y  Expansion P o l i c y  Expaneion P o l i c y  



The average annual rates of growth in student enrollments over 

the 1971-2001 projection period under the nine alternative combin- 

ations are as follows: 

TABLE A-8 - ANNUAL RATES OF CROIml I N  UUMRER OF STUDENTS ENROLLED 
OVER THE 1971-2001 PROJECTION PERIOD . 

Education SLOW ~nrol lmcnt  Hoderate Enrollment Repid Enrollment 
Pro] ec t ion Level Expansion Policy Expansion Policy Expansion Pol i c y  

1. b p i d  Primary 
'Popslation Junior Secondary. . 
Crovth Senior Secondary 

2. W e r a t e  Primary 3.6* 
Popalation Junior Secondary 3 .1  
Crurth Senior Secondary 2.4 

3. Slov Pr imory 3. Iff 4.5- 5.6*** 
Popl~lation Junior Secondary 2.7 ' . 3.8 4.8 
C r v t h  Smnior Secondnry 2.1 2.6 3.7 

Despite these increases in enrollments.at all education levels, 

the size of the non-enrolled school-age population still increases 

at the secondary levels, as indicated in Table A-9 below. In the 

case of the primary level, the non-enrolled school-age population 
121 decreases until universal enrollment is attained.- 



I I TABLE A-9 -. Ah?;;& U A Z S  il? INCREASE GF GN-ENROLLD SCHOOL-AGE Pc)PlJLArIljN- 
OVER THE 1971-2001 PROJECTION PERIOD 

Pro1 ec t ion 
Slow Enrollment Hoderate Enrollment Rapid Enrollment 

Education Level Expansion Pol icy  Expansion Pol icy  Expanaion P o l i c y  

. 1. Rapid Population Jun ior  Secondary - Growth. (13-15) 2.2 
Senior  Secondary 

(16-18) 2.1 

.2 .  Hoderate Population Jun ior  Secondary 
' Growth (13-15) 

Senior  Secondary 
' (16-18) 

3. Slow Yopulation Jun ior  Secondary 
Growth (13-15) 

Senior  Secondary 
(16-18) 

The primary non-enrolled group $a excluded becaune it 
decreaeea t o  ze ro  a s  un iversn l  enrollment i e  achieved. 

A graphic summary of the enrolled and non-enrolled school-age 

populations under alternative enrollment expansion policies and 

demographic assumptions is given in Figures A-5 - 7. The total 

school-age populations grow most rapidly in the rapid population 

projection 1. At the primary level, by 2001 all three enrollment 

expansion policies have universal enrollment, but it is attained 

earliest in the rapid expansion policy alternative. At the second- 

ary levels, the non-enrolled school-age population grows despite 

increases in those enrolled. 

Figures A-8 - 12 present growth in enrollments under 
alternative fertility decline assumptions. The growth in enroll- 

ments are due to two factors; increases in school-age populations 



FIGURE A-5 -- PRI?lARY SCHOOL-AGE POPULATION E X T O L L ! ,  AXD NON-ENROLLMENT q 
FERTILITY DECLIKE ASSU?PTIO:<S 

C] Non-Enrolled School-Age Population. 

Enrolled School-Age Population. 

BEST AVAILABLE COPY 



FIGURE A-6 -- JUNIOR SECONDARY SCHOOL-AGE POPULATION, ENROLLMENT, AND NON-ENROLLMENT 
UNDER ALTERNATIVE EhTOLLHENT EXPAYSTON POLICIES AND FERTILITY 
DECLINE ASSm.PTIONS 

Non-Enrolled School-Age Popu1atio.n. 

CI Enrolled School-Age Population, 

BESTAVAILABLE COPY 



I11 Non-Enrolled School-Age Population. 

a Enrolled School-Age Population. 

BESTAVAILABLE COPY 



and inc reases  i n  enrol lment  r a t i o s .  To d i s t i n g u i s h  between t h e s e  

two f a c t o r s ,  p r o j e c t i o n s  were a l s o  made holding enrol lment  r a t i o s  

cons t an t ,  t hus  r ep re sen t ing  t h e  inc rease  i n  enro l lments  due only  t o  

popula t ion  growth. (The do t t ed  l i n e s )  The percent  of enrol lment  

i nc reases  due t o  popula t ion  growth a lone  i n  t h e  p r o j e c t i o n s  a r e  

displayed i n  Table A-17. The remainder of t h e  i n c r e a s e s  a r e  due t o  

i nc reases  i n  t h e  enrol lment  r a t i o ,  i . e . ,  spread of educa t iona l  

opportuni ty.  

Teacher and Classroom Pro jec t ions :  P r o j e c t i o n s  of t o t a l  t eache r  

( fu l l - t ime equ iva l en t s )  and classroom requirements  were made based 

upon t h e  enrol lment  p r o j e c t i o n s  and est imated s e r v i c e  r a t i o s  'pre- 

sented e a r l i e r .  (Tables A-21 - A-23). The a d d i t i o n a l  number o f  

t eache r s  and classrooms requi red  f o r  every f ive-year  i n t e r v a l  were 

13/ (Tables  A-24 - A-29). These a d d i t i o n a l  re- a l s o  calculated.- 

quircments i n  t eache r s  and classrooms provide f o r  i n c r e a s e s  i n  

s tudent  enro l lments  and f o r  a t t r i t i o n .  None of t h e  a d d i t i o n s  a r e  

t o  improve the  s t u d e n t f t e a c h e r  o r  s tudent /c lass room r a t i o s ;  t h e s e  

r a t i o s  were assumed t o  remain cons tan t .  Note t h a t  both demographic 

t r ends  and t h e  choice  of  enrol lment  expansion po l i cy  have important  

imp l i ca t ions  f o r  t h e  a d d i t i o n a l  number of t eache r s  t h a t  must be  

t r a ined  and classrooms t h a t  must be  b u i l t  w i t h i n  each f ive-year  

i n t e r v a l .  

Education Program Cost P ro j ec t ions :  T o t a l  r e c u r r e n t  c o s t s  w e r e  

c a l cu la t ed  by mul t ip ly ing  t h e  number of s t u d e n t s  e n r o l l e d  i n  each 

year  by t h e  r e c u r r e n t  u n i t  c o s t s  f o r  each educa t ion  l e v e l .  These 

c o s t s  c o n s i s t  mainly of s a l a r i e s  (about 90 percent ) .  The remainder 

i s  f o r  non-salary ope ra t ing  c o s t s ,  such a s  teaching  m a t e r i a l s  and 

maintenance. (Tables A-30 - A-32). The c a p i t a l  c o s t s  a r e  cons t ruc-  

t i o n  c o s t s  requi red  t o  provide school-bui lding p l a c e s  f o r  a d d i t i o n a l  

s t u d e n t s  ( r e s u l t i n g  from popula t ion  growth and enrol lment  expansion 

p o l i c i e s )  and a t t r i t i o n .  The number of  a d d i t i o n a l  s t u d e n t  p l a c e s  

requi red  were mul t ip l i ed  by t h e  u n i t  c a p i t a l  c o s t  t o  a r r i v e  at 

t o t a l  c a p i t a l  c o s t s .  (Tables  A-33 - A-35). . 



The total education program costs under the alternative assump- 

tions regarding population growth and enrollment expansion policy 

are summarized in Table A-36. Separate projections were also made 

assuming enrollment ratios remain constant, in order to analyze the 

additional costs of policies to spread educational opportunity. 

(Tables A-36 - 37). 



FOOTNOTES FOR APPENDIX A 

PRELIMINARY PROJECTIONS OF EDUCATION SECTOR REQUIREMENTS 
H 

11 The LWM2 submodels DEMWA2 and EDUC2 were used f o r  t h e s e  pro- - 
j e c  t i o n s  . 

21 I n  l a t e r  r e p o r t s ,  t h e  p r o j e c t i o n s  f o r  j u n i o r  and s e n i o r  second- - 
a r y  l e v e l s  may be f u r t h e r  d i saggrega ted  by type ,  i.e., g e n e r a l ,  
economic, t e c h n i c a l ,  home economics, o r  t e a c h e r  t r a i n i n g .  Pre- 
s e n t l y  t h e r e  is some u n c e r t a i n t y  r ega rd ing  reform p l a n s  f o r  
i n t e g r a t i o n  of  t h e s e  types.  Also, p r o j e c t i o n s  f o r  h ighe r  edu- 
c a t i o n  may be cons idered .  

31 Those schools  r ep re sen t ed  i n  t h e  survey  S t a t i s t i k  Persekolahan - 
Seluruh Indones ia  Tahun 1971, BPP Min i s t ry  of Educat ion and 
Cul ture ,  J a k a r t a  1973. 

41 Though t h e s e  a r e  t h e  ' o f f i c i a l '  ages ,  t h e r e  i s  s i g n i f i c a n t  en- - 
ro l lment  of over-age s tuden t s .  For example, about  14 pe rcen t  
of a l l  primary s t u d e n t s  a r e  over  1 2  y e a r s  o l d ,  39 pe rcen t  of  
a l l  j u n i o r  secondary s t u d e n t s  are over  15  y e a r s  o l d ,  and 34 
percent  of a l l  s e n i o r  secondary s t u d e n t s  a r e  over  1 8  y e a r s  
old.  

51 Enrollment f i g u r e s  a r e  from S t a t i s t i k  Persekolahan Se luruh  
Indonesia  Tahun 1971, BPP, Min i s t ry  of  Education and 
Cul ture ,  J a k a r t a  1973. 

61 Po l i cy  s t a t emen t ,  page 2. Th i s  is d i f f e r e n t  from t h e  h i s t o r -  - 
i c a l  t r end  i n  which primary l e v e l  i nc reased  l e a s t  r a p i d l y .  

71 For example, a t  pr imary l e v e l ,  g rade  s i x  has  a  c l a s s  s i z e  - 
approximately h a l f  t h e  s i z e  of grade one. 

8 1  The Education S t a t i s t i c s  Survey r e v e a l s  t h a t  a  q u a r t e r  of a l l  - 
t e a c h e r s  have l e s s  t han  fou r  y e a r s  experience.  T h i s  tu rn-  
over  may be due t o  low s a l a r i e s .  

91 Est imates  of u n i t  r e c u r r e n t  and c a p i t a l  c o s t s  a r e  from t h e  - 
National  Assessment of Education P r o j e c t .  

10/  I n  cons t an t  1971 p r i c e s .  The c o s t  i n c r e a s e s  r e f l e c t  q u a l i t y  - 
improvement r a t h e r  than  i n f l a t i o n .  



11/ Note t h a t  by 2001 primary enrol lment  is  u n i v e r s a l  under a l l  - 
expansion p o l i c i e s ;  primary enrol lment  is  equ iva l en t  t o  
t h e  primary school-age popula t ion  r e g a r d l e s s  of which ex- 
pansion p o l i c y  is  followed . 

12 /  By 2001 i n  t h e  slow enrol lment  expansion p o l i c y  o p t i o n ,  by 
1988 i n  t h e  moderate o p t i o n ,  and by 1983 i n  t h e  r ap id  
op t ion .  

131 For annual  a d d i t i o n s  r equ i r ed  see computer p r i n t o u t s .  - 



FIGURE A-8 -- PRIMARY ENROLLMFNTS UNDER POLICY OF RAPID EXPANSION OF 
EDUCATIONN. OPPORTUNITY IJITH ALTERNATIVE FERTILITY 
DECLINE ASSUMPTIONS 

YEARS 





FIGURE A-10 -- PRI;L(ARY ENROLLNENT UNDER POLICY O F  SLOW EXPANSION O F  
EDUCATIO?IAL O P P O R T M I l Y  WITH ALTERNATIVE F E R T I L I l Y  
DECLINE ASSLPIPTIONS 



FIGURE A-11 -- JUNIOR SECONDARY ENROLLMENT UNDER POLICY OF RAPID EXPANSION 
OF EDUCATIONAL OPPORTUhITY WITH ALTERNATIVE FERTILITY 
DECLINE ASSLJMPTIONS 

ment R a t i o .  

YEARS 



FIGURE A-12  -- JUNIOR SECONDARY ENROLLMENT UNDER POLICY OF MODERATE 
EXPANSION OF EDUCATIONAL OPPORTUSITY WITH ALTERNATIVE 
FERTILITY DECLINE ASSUMPTIONS 

/- 

/ 
/ 

c, 
/ - 

M o d e r a t e  P o p u l a t i o n  G r o w t h  
w i t h  no Increase i n  E n r o l l -  

I m e n t  R a t i o  . 

1971 1976 1981 1986 1991 1996 2001 

YEARS 



FIGURE A-13 -- JUNIOR SECONDARY ENROLLMENTS UNDER POLICY OF SLOW 
EXPANSION OF EDUCATIONAL OPPORTUNITY WITH 
ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 

Projection 1 

Projection 2 

/ 
Projection 3 

?-'. 

/- I- ---- '\  projection 2 
/- 

--:- -- ._- - A - Moderate Population Growth 
with no Increase in Enroll- 

I . . ment Ratio. 

YEARS 



FIGURE A-14- SENIOR SECONDARY ENTOLLMENTS UNDER POLICY OF RAPID 
EXPANSION OF EDUCATIONAL OPPORTUITY WITH ALTERNATIVE 
FERTILITY DECLINE ASSUMPTIONS 



. - FIGURE . * a ) : :  A-15 .*;., .. -- -.: 
SENIOR SECONDARY ENROLLMENTS ml'DER POLICY Of.MODERATE . 
" EXPANSION OF" EDUCATIONAL OPPORTUNITY WITH ALTERNATIVE 

-& - .* ,. ;.,.<; : :<;-: 
FERTILITY DECLINE ASSUMPTIONS 

, . ,  . '  .. . I +' 
; 'a:; 7 .-%. - ;:. . ;. ?rr 

G r o w t h  w i t h  no In- 
c rease  i n  E n r o l l -  
ment: R a t i o .  

YEARS 



FIGURE A-16-- SENIOR SECONDARY ENROLLMENTS UNDER POLICY OF SLOW 
EXPANSION OF EDUCATIONAL OPPORTUNITY WITH 
ALTERNATIVE FERTILITY DECLINE ASSUPIPTIONS 

Moderate Population --- Growth with no In- 
creases in Enroll- 
ment Ratio 

YEARS . 
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TABLE A-10 -- TOTAL SC1{00L-ACE P O P ~ T I O S  BY LEI'EI. CSCIER ALTERYATIE PWIILm DECLE'lE ASSLWTIOSS 
( i n  thousands) 

I 

PI~FSVY 93) Juninr Seeuodary (SLTP) Senior  Secondarp (SLTA) Tota l  
7 to  12 13 t o  1 5  16  t o  18  7 t o  18 

Pat io  t o  Tota l  Ratio t o  Tota l  Ratio t o  Tota l  Ratio t o T o t a l  
Pro jec t ion  Year Nunber Populztion SslcSer Po?ulation Number Population Number Population - 

Hap ld P o p ~ ~ l a t i o n  
Growth 

Motlernte Population 
Crowth 

PROJECTION 3 - 
Slov Population 1971 20,625 
Growth 1976 22.845 

1981 24,793 
1986 27,620 
1991 30,108. . 
1996 32,117 
2001 33,335 



TABLE A-11- URBAN SCHOOL-ACE POPUIATIOR BY LEVEL m9ER ALIERWTIVe PERTILflT DECLNE ASSlMPnONS 
.( in thousands) 

Crban Urban 
Urban Prinary Junior  SeeonGary Senior  Secondary Urban To t a l  

13  to 15 16 t o  18  7 t3 l? --- . 7 t o  18 
Ratio t o  Urban Ratio t o  Urban Ratio. t o  Urban Ratio t o  Urban 

Projection - Year Number Population h'rmber Popular ion Nunber Population Number Population 

PROJECTION 1 - 
Rapid Population 

Growth 

PROJECTION 2 - 
~ o i e r n t e  Populat ion 

Growth 

PROJECTION 3 - 
Slow Population 
Growth 



TABLE A-12-- RURAL SCHUO1.-AGE POPUTATION BY LEVEL W E R  ALTERUTIVE F E R T n I R  DECLIS'E ASSUHPTXONS 
( i n  thousands) - 

- Rural Rural 
Rural Pr inary  Jun ior  Secondary Senior  Secondary Rural T o t a l  

7 t z  11 13  t o  1 5  1b t o  18 7 t o  18  

Rat io t o  bra1 Ratio t o  Rural Rat io t o  Rural Ra t io  t o  Rura l  
- ProJcct ion Year - Number Populat ion Nlnber Populat ion Number Population Number Populat ion 

PROJECTION 1 -- 
R a p  id Populat ion 
(:rovih 

Noder:~te Populat ion 
Crowtlr 

PROJECTION 3 -- 
Slow Population 

Growth 



TABLE A-13 -- SCHOOL-AGE POPULATION BY SEX UNDER ALTERNATXVE FERTILITY DECLINE ASSUMPTIONS 
( i n  thousands) 

MALE FEMALE 

Junior Senior Junior Senior 
Primary Secondary Secondary Prinaary Secondary Secondary 

Pro j e c t i o n  Year 7-12 13-15 16-18 7-12 13-15 16-18 

1. Rapid 1971 10,314 4,769 .-.. 4,682 - .- 10,310 4,771 4,700 
Population 1976 11,415 5,168 4,609 11,397 ' 5,155 4,614 
Growth 1981 12,594 5,604 5,349 12,458 5,597 5,336 

1986 14,844 6,296 5,661 14,435 6,207 5,652 
1991 17,142 7,386 6,623 16,766 7,230 6,493 
1996 19,648 8,604 7,777 19,175 8,412 7,617 
2001 22,251 9,868 9,035 21,671 9,631 8,831 

2. Moderate 1971 ' 10,314 4,769 4,682 10,310 4,771 4,700 
Population 1976 11,424 5,166 4,609 11,405 5,154 4,614 
Growth 1981 12,526 5,612 5,347 12,391 5,604 4,334 

1986 14,326 6,259 . 5,664 14,025 6,170 5,655 
1991 14,114 7,156 6,536 15,761 7,004 6,406 
1996 17,835 8,065 7,434 17,406 7,885 7,282 
2001 19,393 8,929 8,354 18,888 8,714 8,165 

3.  Slow 1971 10,314 4,769 4,682 10,310 4,771 4,700 
Population 1976 11,432 5,165 4,609 11,413 5,152 4,614 
Growth 1981 12,463 ' 5,619 5,345 12,329 5,611 5,333 

1986 13,957 6,224 5,667 13,663 6,136 5,658 
1991 15,221 6,953 6,455 14,887 6,805 6,328 
1996 16,254 7,597 7,135 15,862 7,427 6,989 
2001 16,887 8,110 7,762 16,447 7,914 7,587 



TABLE A-14 -- STUDENTS ENROLLED IN MINISTRY OF EDUCATION SCHOOLS ASSUMING RAPID EXPANSION OF J 

EDUCATIONAL OPPORTUNITY (in thousands) 

Primary Enrollment Increases Junior Secondary Enrollment Senior Secondary Enrollment 
at 3.52 Per Annun Increases at 3.0% Per Annum  increase^ at 2.0% Per a 

Enrollment Enrollment Enrollment 
Project ion - Year Enrollment Ratio Enrollment Ratio Enrollment Ratio 

PROJECTION 1 1971 13,468 .653 1,412 .148 , 657 * .070 

Rapid 
1976 18,194 .798 1,891 .I83 733 .079 

Population 1981 23,603 .942 2,446 .218 951. .089 

Growth 1956 29,180 1.000 3,169 .253 1,114 .098 
1991 33,908 1.000 4,219 .289 1,417 ,108 
1996 38,823 1.000 5,510 .324 1,809 .I17 
2001 43,922 1.000 7,000 .359 2,269 .I27 

PROJECTION 2 1971 13,468 .653 1,412 .I48 657 .070 

Moderate 1976 18,208 .798 1,890 .I83 733 .079 

Population 1981 ' 23,476 .942 2,449 .218 951 .089 
1986 ' 28,351 1.000 3,151 .253 1,115 .098 Growth 
1991 31,875 1.000 4,088 .289 1,398 .108 

PROJECTION 3 1971 13,468 .653 1,412 .I48 65 7 .070 

Slow 1976 18,221 . .789 1,890 .I83 7 33 .079 

Population 1981 23,359 .942 2,452 .218 950 .089 

Growth 1986 27,620 1.000 3,133 .253 1,116 .098 
1991 30,108 1.000 3,972 .289 1,660 .lo8 
1996 32,117 1.000 4,865 .324 1,660 . .I17 
2001 33,335 1.000 5,753 .359 1,949 .I27 



TABLE A-15 -- STUDENTS ENROLLED IN MINISTRY OF EDUCATION SCHOOLS ASSUMING MODERATE EXPANSION OF 7 w 
EDUCATIONAL OPPORTUNITY (in thousands). 0) 

Primary Enrollment Increases Junior Secondary Enrollment Senior Secondary Enrollmen 
at 2.5% Per Annum Increases at 2.0% Per Annulr, Ureases at 1.0% Per & 

Enrollment Enrollment Enrollment 
Proj ec tion Year Enrollment Patio Enrollment Ratio Enrollment Ratio 

PROJECTION 1 1971 13,468 .653 1,412 .I48 657 

Rap id 1976 17,224 .755 1,734 .I68 683 

Population 1981 21,472 .857 2,106 .I88 833 

Growth 1986 27,988 .959 2,601 .208 9 28 
1991 33,908 1.000 3,333 ,228 1,128 
1996 38,823 1.000 - 4,220 .248 1,386 
2001 43,922 1.000 5,226 .268 1,680 

PROJECTION 2 1971 13,468 .653 1,412 .I48 657 

Moderate 1976 17,237 .755 1;734 .I68 683 .074 

Population 1981 21,357 .857 2,109 .I88 833 .078 

Growth 1986 27,194 .959 2,585 .208 9 28 .082 
1991 31,875 1.000 3,229 .228 1,113 .086 

PROJECTION 3 

Slow 
Population 
Growth 



TABLE A-16 -- STUDENTS ENROLLED IN MINISTRY OF EDUCATION SCHOOLS ASSUMING SLOW~EXPANSION OF 
EDUCATIONAL OPPORTUNITY (in thousands) 

Primary Enrollment Increases Junior Secondary Enrollment Senior Secondary Enrollment 
at Pet hnum Increases at 1.0% Per Annum Increases at .5% Per Annum 

Enrollment Enrollment Enrollment 
Pro j ec t ion Year Enrollment Ratio Enrollment Ratio Enrollment Ratio 

PROJECTION 1 1971 13,468 -653 1,412 .I48 657 .070 

Rapid 1976 16,261 .713 1,616 .I56 663 .072 

Population 1981 19,356 .773 1,848 .I65 787 .074 

Growth 1986 24,291 .832 2,169 .I73 854 .075 
1991 30,256 .892 2,660 .I82 1,014 .077 
1996 36,965 .952 3,242 .I90 1,219 .079 
2001 43,922 1.000 3,880 -199 . 1,447 .081 

PROJECTION 2 1971 13.468 .653 1,412 .I48 

bfoderate 
. Population 

Growth 

PROJECTION 3 1971 13,468 .653 

Slow 
Population 
Growth 



TABLE A-17 -- INCREASES I N  TOTAL E?;ROLL!hTS DUE TO POPULATIOJ W-?a AX) DUE TO EXOLL!T RATIO INCREASES 
' . ' 

( i n  thousan2s) 
. . 

I=crcceo jp ~-?L".".uP! Average ~ a r c e &  of lbrol lment  
Tota l  Enrollwent T o t a l  E n r o l h e a t  Enrollment Rate of Crovth Increase8  Due t o  

1971 2001 1971-2001 1971-2001 Populat ion Growth Alone 

Enrol lment Increases  Pro iec t ion  1 15.537 - .- - 
with Constant Enrollment 
Rat io (due on ly  t o  Pro jec t ion  2 . 15,537 

populat ion  grbwth) Pro jec t ion  3 15,537 25,215 9,678 . 1.6 

. ~ n r o l  lment Increases  Pro jec t ion  1 15,537 
with Rapid Enrollment 
Expansion Pol icy Pro jec t ion  2 15,537 

Pro jec t ion  3 15,537 41,037 25,500 3.3 38 

Enrollment Increases  Pro jec t ion  1 15,537 50.828 35.291 . 4.0 4 9 
with Moderate Enrollment Projection 

15,537 44,563 29.026 3.6 b?xpnnsion Pol icy  46 ' 
Prnj~cr!?n 3 15,537 3?, 973 2?,5?5 -.- 3 1 4 1 

Enrollment Increases  P r o j e c t i o n  1 15,537 49.249 
v i t l ~  Slov Enrollment 
Expansion Pol icy  P r o j e c t i o n  2 15.537 43,131 

Pro jec t ion  3 15,537 

BEST AVAILABLE COPY 



TABLE A-18 -- SCHOOL-AGE POPL'LATION NOT ENROLLED, ASSUMING RAPID 
EXPANSION OF EDUCATIONAL OPPORTUNITY 

(in thousands) * 

Primary Junior Secondary Senior Secondary 

Projection - Year - Number Ratio Number Ratio Number Ratio 

1. Rapid 1971 7,156.8 -35 8,128.4 .85 8,725.2 .93 - Population 1976 4,617.5 .20 8,432.0 .82 8,489.9 .92 
Growth 1981 1,448.8 .06 8,755.5 .78 9,733.9 .91 

1986 - - 9,333.1 .75 10,199.2 .90 
1991 - . - 10,396.9 .70 11,699.6 .89 

- 1996 - - 11,505.4 .68 13,585.6 .88 
2001 - - 12,498.9 .64 15,597.9 .87 

2. Moderate 1971 7,156.8 .35 8,128.4 .85 8,725.2 . 93 
Population 1976 4,621.0 .20 8,429.8 .82 8,489.9 .92 
Growth 1981 1,441.0 .06 8,767.5 .78 9,730.7 .91 

1986 - -. 9,278.2 475 10,204.9 .90 
1991 - - 10,072.6 .70 11,544.5 .89 
1996 - - 10,784.5 .68 12,987.3 .88 

. 2001 - - 11,309.3 .64 14,421.3 .87 

3. Slow 1971 7,156.8 .35 8,128.4 .85 8,725.2 . 93 
Population 1976 4,624.1 .20 8,427.7 .82 8,489.9 .92 
Growth 1981 1,433.8 .06 8,778.8 .78 9,727.7 .91 

1986 - - 9,226.6 .75 10,210.4 .90 
1991 - - 9,786.9 .70 11,402.5 .87 
1996 - - 10,158.6 .68 12,465.2 .88 
2001 - - 10,271.7 .64 13,400.0 .87 



TABLE A-19 -- SCHOOL-AGE POPULATION NOT ENROLLED, ASSUMING MODERATE 
EXPANSION OF EDUCATIONAL OPPORTUNITY 

(in thousands) 

Primary Junior Secondary Senior Secondary 

Project ion Year 

1. Rapid 1971 
* 

Population 1976 
Growth 1981 

1986 
1991 
1996 
2001 

2. Moderate. 1971 
Population 1976 
Growth 1981 

1986 
1991 
1996 
2001 

Number Ratio Number Ratio Number Ratio 

3. Slow 1971 7,156.8 .35 8,128.4 .85 8,725.2 .93 
Population 1976 5,595.6 .25 8,584.2 .83 8,540.6 .93 
Growth 1981 3,542.4 .14 9,119.4 .81 9,845.1 .92 

1986 1,127.6 .04 9,789.0 .79 10,397.3 .92 
1991 - - 10,621.6 .77 ' 11,683.8 .91 
1996 - - 11,287.8 .75 12,853.6 .91 
2001 - - 11,729.9 .73 13,906.6 .91 



TABLE A-20 -- SCHOOL-AGE POPULATION NOT ENROLLED, ASSUMING SLOW 
EXPANSION OF EDUCATIONAL OPPORTUNITY 

4 
4 (in thousands) 

Primary Junior Secondary Senior Secondary 

Prolection Year Number Ratio Number Ratio Number Ratio 

- 
1. Rapid 1971 7,156.8 .35 8,128.4 -85 8,725.2 .93 

Population 1976 6,550.9 .29 8,707.3 .84 8,560.6 .93 
Growth 1981 5,695.4 .23 9,352.8 .83 9,897.8 .93 

1986 4,888.1 ' .17 10,333.2 .83 10,459.4 .93 
1991 3,651.5 .ll 11,956.0 .82 12,101.8 .93 
1996 1,858.2 .05 13,774.1 . 81 14,175.7 .92 
2001 - - 15,618.7 .80 16,417.8 .92 

2. Moderate 1971 
Population 1976 
Growth 1981 

1986 
1986 
1991 
1996 
2001 

3. Slow 1971 7,156.8 .35 8,128.4 .85 8,725.2 .93 
Population 1976 6,560.3 .29 8,7@2.8* .84 8,560.6 .93 - 
Growth 1981 5,636.9 .23 9,377.7 .84 9,891.4 .93 

1986 4,626.8 .17 10,215 ;4 .83 10,470.9 .93 
1991 3,242.4 .11 11,254.5 .82 11,794.5 .92 
1996 1,537.2 .05 12,161.7 .81 13,006.6 .92 
2001 - - 12,835.6 .80 14,106.1 .92 



TABLE A-21 --TOTAL FULL TIME EQUIVALENT TEACHERS AND CLASSROOMS REQUIRED BY EDUCATION ' LEVEL 
ASSUMING RAPID ENROLLMENT EXPANSION POLICY 

( i n  thousands) 

P r o j e c t i o n  Year Primary Jun ior  secondary Senior secondary 
FTE teachers C l  assrooms FTE teachers Classrooms FTE teachers Classrooms 

1971 363.63 464.64 81.90 43.21 38.68 21.87 
1976 491.24 627.70 109.67 57.86 43.19 24.42 

1. Rapid 1981 637.28 814.30 141.84 - 74.83 56.01 31.67 
popu la t ion  1986 787.85 1,006.69 183.82 96.98 65.64 37.11 
growth 1991 915.50 1,169.81 244.71 129.11 83.43 47.17 

1996 1,048.23 1,339.41 319.59 168.61 106.54 60.23 
2001 1,185.90 1,515.32 406.01 214.20 133.65 75.56 

1971 363.63 464.64 81.90 43.21 38.68 21.87 
1976 491.61 628.17 109.64 57.84 43.19 24.42 

2. Moderate 1981 633.85 809.92 142.04 74.94 55.99 31.66 
popu la t ion  1986 765.48 978.12 182.74 96.41 65.67 37.13 
growth 1991 860.63 1,099.69 237.08 125.08 82.33 46.55 

1996 951.50 1,215.81 299.57 158.05 101.85 57.58 
2001 ' 1,033.61 1,320.72 367.37 193.82 123.57 69.86 . 

1971 363.63 464.64 81.90 43.21 38.68 21.87 
1976 491.95 628.61 109.61 57.83 43.19 24.42 

3. Slow 1981 630.69 805.88 142.22 75.03 55.98 31.65 
popu la t ion  1986 745.73 952.88 181.73 95.88 65.71 37.15 
growth 1991 81 2.93 1,038.74 230.35 121.53 81 .32 45.97 

1996 867.15 1,108.02 282.18 148.87 97.75 55.27 
2001 900.03 1,150.04 333.66 176.03 114.82 64.91 



TABLE A-22 --TOTAL FULL TIME EQUIVALENT TEACHERS AND CLASSROOMS REQUIRED BY EDUCATION LEVEL 
ASSUMING MODERATE ENROLLMENT EXPANSION POLICY 

( i n  thousands) 

P r o j e c t i o n  Year Primarv J u n i o r  secondary Senior  secondary 
FTE teachers Class rooms FTE teachers Classrooms FTE teachers Classrooms 

1971 363.63 464.64 81.90 43.21 38.68 21.87 
1976 465.05 594.23 100.59 53.07 40.20 22.73 

1. Rapid 1981 579.75 740.79 122.13 64.44 49.09 27.75 
p o p u l a t i o n  1986 755.68 965.60 150.83 79.57 54.64 30.89 
growth 1991 915.50 1,169.81 193.28 101.97 66.44 37.56 

1996 1,048.23 1,339.41 244.75 129.13 81.60 46.14 
2001 1,185.90 1,515.32 303.09 159.91 98.92 55.93 

1971 363.63 464.64 81.90 43.21 38.68 21.87 
1976 465.40 594.68 100.56 56.05 40.20 22.73 

2. Moderate 1981 576.64 736.81 122.30 64.53 49.07 27.74 
p o p u l a t i o n  1986 734.23 938.19 149.94 79.11 54.67 30.91 
growth 1991 860.63 1,099.69 187.25 98.79 65.56 37.06 

1996 951.50 1,215.81 229.41 121.04 78.01 44.10 
2001 1,033.61 1,320.72 274.24 144.69 91 .46 51 .71 

1971 363.63 464.64 81.90 43.21 38.68 21.87 
1976 465.72 595.09 100.53 53.04 40.20 22.73 

3. Slow 1981 573.75 733.13 122.46 64.61 49.06 27.73 
p o p u l a t i o n  1986 71 5.29 91 3.98 149.11 78.67 54.70 30.93 
growth 1991 812.93 1,038.74 181.94 95.99 64.75 36.61 

1996 867.14 1,108.02 216.10 114.01 74.87 42.33 
2001 900.03 1,150.04 249.08 131.41 84.98 48.05 



TABLE A-23 --TOTAL FULL TIME EQUIVALENT TEACHERS AND CLASSROOMS REQUIRED BY EDUCATION LEVEL 
ASSUMING SLOW ENROLLMENT EXPANSION POLICY 

( i n  thousands) 

P r o j e c t i o n  Year Primary Jun io r  secondary Senior secondary 
FTE teachers Classrooms FTE teachers Classrooms FTE teachers Classrooms 

1971 363.63 464.64 81.90 43.21 38.68 21.87 
1976 439.04 561.00 93.70 49.43 39.02 22.06 

1. Rapid 1981 522.62 667.79 107.19 56.55 46.36 26.21 
popu la t ion  1986 655.87 838.05 125.81 66.38 50.31 28.44 
growth 1991 816.91 1,043.83 154.29, . 81.40 59.74 33.78 

1996 998.06 . 1,275.30 188.01 99.19 71.78 40.58 
2001 1,185.90 1,515.32 225.06 118.74 85.24 48.19 

1971 363.63 464.64 81.90 43.21 38.68 21 .87 
1976 439.37 561.42 93.67 49.42 39.02 22.06 

2. Moderate 1981 519.81 664.20 107.34 56.63 46.35 26.20 
popu la t ion  1986 637.25 81 4.27 125.07 65.99 50.34 28.46 
growth 1991 767.95 981.27 149.47 78.86 58.95 33.33 

1996 905.96 1,157.62 1 76.22 92.97 68.62 38.80 
2001 1,033.61 1,320.72 203.64 107.44 78.81 44.56 

1971 363.63 464.64 81.90. 43.21 38.68 21 .87 
1976 439.67 561.81 93.65 49.41 39.02 22.02 

3. Slow 1981 51 7.22 660.89 107.48 56.70 46.33 26.19 
popu la t ion  1986 620.81 793.26 124.38 65.62 50.37 28.48 
growth 1991 725.38 926.88 145.23 76.62 58.23 32.92 

1996 825.64 1,054.99 166.00 87.58 65.86 37.24 
2001 900.03 1,150.04 184.95 97.58 73.23 41 .40 



TABLE A-24 -- ED WITH RAPID ENROLLMENT EXPAMION POLICY 

-. 
Add i t iona l  primary FTE teachers Add i t iona l  jr. secondary FTE teachers Add i t iona l  sr. secondary Ftt teachers 

r e  u i r e d  t o  provide f o r  P r o j e c t i o n  Year* Addi ti:ndl requ i red  t o  p m v l d e  f o r  requ i red  t o  p rov ide  f o r  Add i t iona l  Add i t iona l  
students A t t r i t i o n  Tota l  students A t t r i  t l o n  To ta l  students A t t r i t i o n  To ta l  

1976 127.61 200.04 327.65 27.77 31 .s8 59.25 4.51 9.92 14.42 
1. Rapid 1981 146.04 251.73 397.76 32.18 39.46 71.64 12.82 11.38 24.20 
popu la t ion  1986 150.57 307.55 458.12 41.98 48.41 90.39 9.63 13.65 23.27 
growth 1991 127.66 343.07 470.72 60.89 59.97 120.86 17.80 15.93 33.73 

1996 132.73 372.09 504.82 74.83 74.62 149.50 23.11' 19.52 42.62 
2001 137.67 396.42 534.09 86.41 90.44 176.86 27.11 23.76 . 50.87 ' 

1976 127.98 200.10 328.08 
2. Moderate 1981 142.24 251.27 393.51 
popu la t ion  1986 131.63 302.96 434.59 
growth 1991 . 95.15 328.90 424.04 

1996 90.87 344.87 435.74 
?09! 22.1: . )en m n  

,,-n.ue 425.11 

1976 128.32 200.16 328.48 ' 27.71 31.42 59.19 4.51 9.92 14.42 
3. Slow 1981 138.73 250.85 389.59 32.61 39.50 72.10 12.79 11.37 24.16 
popu la t ion  1986 115.05 298.84 413.89 39.51 48.26 87.77 9.73 13.65 23.38 
growth 1991 67.19 316.44 383.64 49.63 58.09 106.72 15.61 15.77 31.38 

1996 54.22 321.11 375.33 51.83 68.40. 120.23 16.44 18.55 34.99 
2001 32.89 316.80 349.69 51.48 77.53 129.01 17.06 21.22 38.28 

*Cun~ulat ive t o t a l  over the  f i ve -year  I n t e r v a l  ending i n  year  speci f ied.  , 



TABLE A-25 --ADDITIONAL FULL TIME EQUIVALENT TEACHERS REQUIRED WITH NODERATE ENROLLMENT EXPANSION POLICY 
( i n  thousands) 

Add i t iona l  primary FTE teachers Add i t i ona l  jr. secondary FTE teachers Addi t i o n a l  sr.  secondary FTE teachers 
P r o j e c t i o n  Yeart - requ l red  t o  provide f o r  requ i red  t o  provide f o r  requi  red  t o  p rov i  de f o r  

Addi t ional  Add i t iona l  Addi t i o n a l  
students A t t r i  t i o n  Tota l  students A t t r i  t i o n  To ta l  students A t t r i t i o n  To ta l  

1976 101.42 195.21 295.62 18.69 30.30 48.99 1.52 9.63 11.14 
1. Rapid 1981 114.70 234.18 358.88 21.55 35.21 56.76 8.89 10.32 19.21 . 
popu la t ion  1986 175.93 281.13 457.C6 28.59 40.82 69.52 5: 55 11.70 17.26 
growth 1991 159.82 338.99 493.81 42.55 48.40 90.85 11.80 13.01 24.81 

1996 132.73 372.09 534.82 51.47 58.16 109.63 15.17 15.29 30.45 
2001 137.67 396.42 534.09 58.34 68.51 126.85 17.32 17.94 35.25 

. 1976 101.77 195.27 297.04 18.56 30.29 48.96 1.52 9.63 11.14 
2. Moderate 1981 111.23 233.76 344.99 21.74 35.22 56.97 8.87 . 10.32 19.19 
p o q ~ ~ l a t i o n  1986 . 157.60 276.91 433.51 27.64 40.76 68.39 5.60 11.70 17.30 
growth 1 0 ~ 1  l l 5 . n ~  27C.94 451.23' 27.31 47. €3 e:.9: ? C . F  I ?  Q6 2 1  R 3  , 

1996 90.87 344.87 435.74 42.16 55.58 97.74 12.45 14.89 27.34 
2001 82.11 354.00 436.11 44.83 63.29 108.12 13.45 16.92 30.36 

-- 
1976 102.09 195.32 297.41 

3. Slow 1981 108.03 233.37 341.40 
popu la t ion  1986 141.54 273.13 414.66 
growth 1991 97.64 312.60 410.24 

1996 54.22 321.11 375.32 - 
2001 32.89 316.80 349.69 

*Cumulative t o t a l  over the f i  ve-year i n t e r v a l  ending i n  year  spec i f ied .  



TABLE A-26 --ADDITIONAL FULL TIME EQUIVALENT TEACHERS REQUIRED UITH SLOW ENROLLMEHT EXPANSION POLICY 
( i n  thousands) 

--- 
Additional primary n E  teachers Add i t iona l  j r. secondary FTE teachers Add i t iona l  sr. secondary FTE teachers 

P ro jec t i on  Year* - requi red  t o  provide f o r  requ i red  t o  p rov ide  f o r  requ i red  t o  provt  de f o r  
Add i t iona l  Add i t iona l  Add i t iona l  

students A t t r i t i o n  To ta l  students A t t r i t i o n  To ta l  students A t t r i t i o n  To ta l  

1976 75.41 190.41 265.82 11.81 29.40 41.20 0.34 9.51 9.85 
1. Rapid 1981 83.58 216.75 300.33 13.49 31.98 45.48 7.34 9.90 17.24 
popu la t ion  1986 133.25 229.32 3B2.57 18.62 35.07 53.68 3.95 10.94 14.89 
growth 1991 161.04 293.96 455.00 28.48 39.62 68.10 9.43 11.86 21.30 

1996 181.15 341.05 522.20 33.72 45.68 79.39 12.04 13.62 25.66 
2001 187.84 387.03 574.87 37.05 51.88 88.93 13.46 15.64 29.10 

1976 75.74 190.47 266.21 11.78 29.'40 41.18 0.34 9.51 9.85 
2. Moderate 1981 80.44 216.37 296.81 . 13.67 32.00 45.66 7.32 9.90 17.22 
popu la t ion  ' 1986 117.44 245.60 363.04 17.73 35.01 . 52.74 3.99 10.94 14.93 
growth 1991 130.70 281.76 41 2.46 22.40 38.98 63.38 8.61 11.80 20.41 

1996 ' 138.01 316.04 454.06 ' 26.75 43.66 70.4 1 9.67 13.27 22.94 
ZOO l 127. bt, 345.55 473.20 27.41 47.94 75.35 10.15 14.75 2;.;J 

1976 76.04 190.52 265.56 11.76 29.39 41.15 0.34 9.51 9.85 
3. Slow 1981 77.54 216.01 293.55 13.83 32.01 45.84 7.31 9.90 17.21 
popu la t ion  1986 103.60 242.26 345.86 16.90 34.96 51.86 4.03 10.94 14.97 . ~ 

growth 1991 104.57 271.05 375.62 20.86 38.39 59.25 7.86 11.75 19.61 
1996 100.26 294.21 394.47 20.76 41.89 62.65 7.64 12.95 20.59 
2001 74.39 309.17 383.56 . 18.96 44.49 63.45 7.37 13.97 21.34 

*Cm~~u la t i ve  t o t a l  over  the f i ve -year  i n t e r v a l  ending i n  yea r  speci f ied.  



.-- 

TmLE A-27 -- ADDITIONAL CLASSROOXS REQUIRED VIM RAPID ENROLLXEST EXPILPSION POLXCP (ia tttousandr) 

Year* - 
1. Rirpld 1976 

Pupulation 1981 
c:rowrh 1986 

1991 
1996 
2001 

2. Mtlderate 1976 
Popultt t ion 1981 
CrovtI~ 1986 

1991 
1996 
2001 

Additional Prinary Classroom Additional Junior Secondary Clasrroomr Additional Senior Secondary Clarrrooos 
Rpnvt f r rd  +n Pro..iAe f ~ r  P.equlrc: t o  Frovl.de fcr Zeq~lred to Provide for 

Additional Additional Additional 
Students Attrition Total Studects Attrition Total Students Attrition Total 

163.05 179.20 342.25 14.65 1661 31.26 2.55 7.78 10.33 
186.60 226.10 412.70 16.98 20.82 37.80 7.25 8.78 16.03 
192.39 277.06 469.46 22.15 25.54 47.69 5.44 10.36 15.80 
163.12 310.08 473.19 32.12 31.64 63.77 10.06 11.87 21.93 
169.60 337.56 507.16 39.51 39.37 78.87 13.06 14.24 27.31 
175.91 351.16 537.07 45.59 47.72 93.31 15.33 16.95 32.28 

1 

163.53 179.25 342.78 14.64 16.61 31.24 2.55 7.78 10.33 
181.75 225.70 407.44 17.09 20.83 37.92 7.24 8.78 16.02 
168.20 272.93 441.12 21 .48 25.50 46.98 5.47 10.36 15.83 
121.57 297.27 418.84 28.67 31.12 59.78 9.42 11.81 21.22 
116.12 312.87 428.98 32.97 37.62 70.59 11.04 13.87 24.91 
104.92 322.51 427.43 35.77 44.08 79.85 12.28 , 15.98 28.26 

. . 
3.Slow . 1976 163.96 179.31 343.27 14.62 16.61 31.23 2.55 7.78 10.33 

1981 Populot ion 177.27 225.32 402.59 17.20 20.84 38.04 7.23 8.78 16.01 
Grovth 1986 147.01 269.22 416.22 20.84 25.46 46.30 5.50 10.36 15.86 

1991 85.86 286.01 371.87 25.65 30.65 56.30 8.80 11.75 20.57 
1996 69.28 291.31 360.59 27.34 36.09 63.43 9.29 13.54 . 22.83 
2001 42.02 288.62 330.64 27.16 40.91 68.06 9.65 15.14 24.79 

* Cr~mulative total over the flve-year interval ending In year specified. 



TABLE A-28 -- ADDITIONAL CUSSROO!B REQUIRED VITA WDERATE E S T O ~  mAVSI09 POLICT (in t b o u w ~ )  

Additional Primary Classrooms Additional Junior Secondaxy Classroom Mdi t iona l  S m i o r  Seeondav ClaBarooM 
Required to  Provide fo r  Required t o  Provide f o r  Required to  Provide fo r  

Additional. Additional Additional 
ProJection Year* - Students A t t r i t i on  Total Students A t t r i t i on  Total Students A t t r i t i on  Total  

1. Rapld 1976 129.59 174.87 304.46 9.86 15.98 25.84 0.86 7.55 8.41 
Pol~r~la t  ion 1981 146.56 210.34 356.90 11.37 18.58 29.95 5.03 7.97 12.99 
Crovth , 1986 294.80 253.26 ' 478.06 15.14 11.54 36.88 3.14 8.89 12.03 

'. 1991 204.21 306.40 510.61 22.40 25.53 47.93 6.67 9.70 16.36 
1996 169.60 337.56 507.16 27.15 30.68 57.84 8.57 11.16 19.73 
2001 175.91 361.16 537.07 30.78 36.15 66.92 - 9.79 12.80 22.59 

8 

2. Moduratk 1976 
Pol~ulation 1981 ' 
Growth 1986 

1991 
1996 
2001 

3 Slow 1976 130.45 174.97 305;42 9.83 15.98 25.81-  0.86 7.55 8.41 
l ' oy~~ la t ion  1981 138.04 209.61 347.65 11.57 18.59 30.16 5.01 7.97 .12.97 
Growth 1986 180.85 246.05 426.90 . 14.06 21.47 35.33 3.19 8.89 12.08 

1991 124.76 282.54 407.30 17.32 24.74 42.06 5.68 9.60 15.28 
1996 69.28 291.31 360.58 ' 18.02 28.13 46.15 5.72 10.61 16.33 
2001 42.02 288.62 330.64 17.40 30.99 . 48.39 5.71 11.43 17.15 

' + ~umule'tive t o t a l  over the five-year i n t e rva l  ending i n  year  specified. 



TABLE A-29 -- A O D I T I O N ~  CLASSROOXS REQUIRED WITH SLOU EXO~L!!R EXPASSION POLICY (in tbousandm) 

Addit ional  Prhary Classroons M d i t i o ~ l  Jun ior  Secondary Classrotma Addit ional  Senior  SecondAry Class room 
Required t o  Provide f o r  Required t o  Provide f o r  LequLied t u  :rc-riC: frr 

Addit ional  ACdi t iona l  Addit ional  
Projcc t ion year* - Students  A t t r i t i o n  Total  S tz?en ts  A t t r i t i o n  Tota l  Students  A t t r i t i o n  T o t a l  

1. Rtrpld 1976 96.35 170.57 266.92 6.23 15.51 21.74 0.19 7.46 7.65 
llol)ulation 1981 106.80 194.68 301.08 7.12 16.87 23.99 0.15 7.65 11.80 . 
Crovth 1986 170.26 224.61 . 394.87 9.82 18.50 28.32 2.23 8.30 10.54 

1991 205.78 265.69 471.07 15.02 20.90 35.93 5.23 8.84 14.17 
1996 231.07 309.41 540.88 17.79 20.10 41.89 6.81 9.94 16.75 
2001 240.02 352.62 592.64 19.55 .27.37 06.92 7.61 11.16 18.77 

2. Moderate 
Populat ion 

. Growth - 

3. Slow 
Populat ion 
Growth 

* Ci~mulative t o t a l  over t h e  five-year i n t e r v a l  ending in year  spec i f ied .  



TABLE A-30 - RECURRENT COSTS BY EDUCATION LEVEL -OX&?? EXPANSION POLICY 
( b i l l i o n s  of Rupiah) 

Primary Recurrent Costs Jun ior  Secondary Recurrent Caatm Senior  Secondary Recurrent Coata T o t a l  
of h%ich of b l i c h  of Which Recurrent 

t.c t ion Year* Total  Sa l a r i e s  Tc t a l  S a l a r i e s  Tota l  - .  Sa l a r i e e  Coete 

1. It.~pid 1976 330.3 303.9 
I'opulat ion 1981 665.3 612.1 
Growth 1986 888; 2 889.1 

1991 1,038.7 1,039.6 
1996 1,196.1 1,100.4 
2001 1,359.6 1,250.8 

2: ?!laderate 
I'opulat ion 
Growtl) . . 

3. Slow, 
Population 
Growth 

* Cumulative t o t a l  over  the  five-year i n t e r v a l  ending i n  year  mptcificd. 

BEST AVAILABLE COPY 



TABLE A-31-- RECURRENT COSTS BY EDUCATION LEVEL WITR YODERATE E?IRDLLYM EXPAsIOY POLICT 
( b i l l i o n s  of Rupiah) 

Primary Recurrent Costs 

of Uhich 
Projection Year* Tota l  S a l a r i e s  

1. R.~pid 1976 318.0 . 292.6 
I'opulation 1981 613.5 564.4 
Growth 1986 821.2 755.5 

1991 1,034.7 951.9 
1996 1,196.1 1,100.4 
2001 1,359.6 1,250.8 

J u n i o r  Secondary Recurrent Costs  Sen ior  Secondarlr Recurrent  Costs Total 

of L'hich o f  Which Recurrent  
T o t a l  S a l a r i e s  T o t a l  S a l a r i e e  Coete 

2. >loderate 1976 318.1 292.7 94.6 81.4 
Populat ion 1981 611.6 562.7 160.7 138.2 
Crowtl~ 1986 805.0 740.6 203.0 174.6 

1991 985.2 906.4 251.7 216.5 
1996 1,100.7 1,012.6 . 310.7 267.2 . 
2C01 1,205.C I,?C:.7 374.9 322.4 

3. Slow 1976 318.3 292.8 94.6 81.4 , 

Populat ion 1981 609.8 561.0 160.8 138.3 
Growth 1986 790.6 727.4 202.4 174.1 

1991 941.9 866.5 246.8 212.2 
1996 1,017.3 935.9 296.1 254.6. 
2001 1,067.4 982.0 . 345.3 297.0 

* Cumulativs t o t a l  over t h e  f ive-year  i n t e r v a l  ending i n  y e a r  s p e c i f i e d .  . 



TABLE A-32 -- R E C U R R ~ N T  COSTS BY EDUCATIOX LEVn VIlW SUN ESaOLLDT mASSXOII POLICT 
( b i l l i o n s  of Rupiah) 

Primary Recurrent Costs Jun ior  Secondary Recurrent Cor t r  Senior-Secondary Recurrent Coats To t a l  
of Which of Yhich . o f  Which Recurraqt 

Pro jec t ion  - Year* . - Total  . Sa l a r i e s  Tota l  S a l a r i e s  Tota l  S a l a r i e s  Coats 

1. Rapid 
ropuln t i on  
Growth 

2. M~)deratc 
Population 
(;rovth 

68.0 
105.2 
122.0 
138.7 
161.9 
r o r  g 
d C C .  

3. S l o w  
Population 
Crovth 

* Cumulative t o t a l  over t h e  five-year i n t e t v a l  ending i n  t& year  spce l f l ed /  



TABLE A-33 -- CAPITAL COSTS BY EDUCATION LEVn WXTR RAPID ENROLL- EXPANSIOS WLIfX 
( b l l l i o n s  of Rupiah) 

. . 
Primary Capi ta l  Costs Jun ior  Secondary Capi ta l  Coat. Senior  Secondary Cap i t a l  Coat. 

Required t o  Provide f o r  Required t o  Provide f o r  . Required t o  Provide f o r  To t a l  
Additional M d i t  ional  Addit ional  Cap i t a l  

Prrgec t i on  - - Year* Students  A t t r i t i o n  Tota l  Students  A t t r i t i o n  Tota l  Students  A t t r i t i o n  Tota l  - Costa 

1. Rapid 
Populat ion 
Grovth 

' 2. Muclrrate 
Pc~pulat ion 
Crowth 

3. Slow 
Population 
Crowth 

* Cumulative t o t a l  over the  f ive-year  i n t e r v a l  ending i n  y&r spec i f ied .  



TABLE A-34 -- CAPITAL COSTS BY EDUCATION LEVEL VXW PXIDERATE BTOLLYEST eXPASSXON POLXCI 
(billions of Rupiah) 

. 'r 

. 
Primary Capital Costs Junior Secondary Capital Cortr Senior Secondary Capltal Cortr 

Rr?llfrerl rn Provide for Reo~ired to Rovide for- Required o Rovide for ' 
Total 

Additional Add it ion81 Additional Capital 
PraJev t ion - Year* - Students Attrition Total Students Attrition Total Students Attrition Total - Costs 

1. Kapld 1976 
I'~q~ulat ion 1981 
Crovth 1986 

1991 
1996 
2001 

2. Moklerate 1976 
Pilpulation 1981 
Cruvth 1986 

1991 
1996 
2001 : 

3. Slow 1976 
Pa~pulhtion 1981 
Crovth . 1986 

1991 
1996 
2001 

* C~~mulatlve total over the five-year interval ending in year speelflei!. 



TABLE A-35 - CAPITAL COTS BY EDUCATION LWEL KITH SLOW EHROLLXEST EXPAWIOJ POLICY 
( b i l l i o n s  of Rupiah) 

n-a---.. ~ - - a . , , i  . A--, .--A coz=9 
Required t o  Provide fo r  

Additional 
Students A t t r i t i on  Tota l  

J~rninr Secondary Cap i t a l  C o r t m  Senior Secondary Capi ta l  Cortm 
Required t o  Provide f o r  Required t o  Provide f o r  

Additional M d i t i o n a l  
Students  A t t r i t i o n  Tota l  StuGents A t t r i t i o n  Tota l  

To t a l  
Cap i t a l  

Costa Year* - 
1. R : ~ p i d '  

I'opulation . Growth 

2. 'Moderate 
l 'opulotion 
Crowth 

3. Slow 
Population , 

Growth 

* Cumulative t o t a l  over t h e  five-year i n t e r v a l  ending i n  t h e  yeax spec i f ied .  



11 TABLE A-36 -- EDUCATIONAL PROGRAM COSTS- EXPLAINED BY CHANGES IN ENROLLMENT RATIOS 
(in billion Rupiahs) 

Additional Education Program Total Education Program 
Costs Due to Costs with 

Total Education Enrollment Ratio Increase Increasing Enrollment Ratios 

Program Costs Spread of Educational Opportunity Spread of Educational Opportunity 
with Constant 

Year Enrollment Ratio Slow Moderate Rapid Slow Moderate Rapid . 
Projection 1: 

Slowly 1976 859.9 118.9 217.5 333.6 978.8 1,027.4 1,193.5 
declining 1981 1,303.2 264.7 48 2.4 738.1 1,567.9 1,785.6 2,041.3 
fertility -- 1986 1,571.7 439.5 797.1 1,012.3 2,011.2 2,368.8 2,584.0, 

Rapid Population 1991 .. 1,850.5 657.3 1,029.1 1,205.7 2,507.8 2,879.6 3,056.2.::' 
growth 1996 2,120.3 917.4 1,173.7 1,511,4 3,037.7 3,294.0 3,631.7 

2001 2,393.7 1,185.9 1,401.7 1,854.8 3,579.6 3,795.4 4,248.5' 

Pro j ec t ion 2 : 

Moderately 1976 860.6 118.9 217.5 337.7 979.5 1,078.1 1,194.3 
declining 1981 1,295.7 263.4 480.1 735.0 1,559.1 1,775.8 2,030.7 
fertility -- 1986 1,523.5 426.5 774.7 985.9 1,950.0 2,298.2 2,509.4 

Moderate Population 1991 1,729.6 615.3 964.3 1,134.2 2,344.9 2,693.9 2,863.8 
growth 1996 1,908.9 827.3 1,059.0 1,372.5 2,736.2 2,967.9 3,281.4 

2001 2,066.8 1,024.1 1,214.9 1,620.0 3,090.9 3,281.7 3,686.8 

Projection 3: 

Rapidly 1976 861.3 118.9 217.6 333.8 980.2 1,078.9 1,195.1 
declining 1981 1,288.7 262.0 478.2 732.2 1,550.9 1,766.9 2,020.9 
fertility -- 1986 1,480.8 415.1 755.0 962.4 1,895.9 2,235.8 2,443.2 
Slow Population 1991 1,624.3 578.7 907.9 1,071.9 2,203.0 2,532.2 2,696.2 
growth 1996 1,724.4 748.5 959.0 1,251.4 2,472.9 2,683.4 2,975.8 

2001 1,779.7 882.0 1,050.7 1,414.0 2,661.7 2,830.4 3,193.7 

11 Cumulative five-year totals. - 



1 / TABLE A-37 -- PROPORTION OF EDUCATIONAL PROGRAM COSTS-- EXPLAINED 
BY CHANGES IN ENROLLMENT RATIOS 

Year 

Proportion of Total Education Program 
Costs Due to  Enrollment Ratio Increases 

Slow Moderate Rap id 
Expansion Policy Expansion Policy Expansion Policy 

1/  Cumulative totals  over the five-year period ending - 
in  year specified. 



APPENDIX B: Overview of Long-Range Planning Models 



OVERVIEW OF LONG-RANGE PLANNING MODELS 

The Socio-Economic Analysis Staff, International Statistical 

Programs Center, U.S.Bureau of the Census, has developed a series 

of socio-economic interaction models, called the Long-Range Planning 

lbdels (LRPM) .I/ The primary purpose for developing LRPM was to 

assist developing countries in the quantification of their national 

perspective plans. Particular emphasis was placed on the develop- 

ment of a system capable of simulating the implications of different 

demographic variable assumptions on economic development and on re- 

quirements for social services such as education, health, and housing. 

The model allows for separate sectoral analysis by rural and urban 

areas and may be adapted to other regional breakdowns. The present 

LRPM2 constitutes an important revision of an earlier LRPM model, 

incorporating new refinements and options and providing for inde- 

denpent operation of all submodels. 

LRPM2 is more flexible than any of the earlier models of its 

t y p d l  not only conceptually but also in terms of the nuqber of 

optional features offered. For example, rather than being restricted 

to a single built-in economic model, the user of LRPMZ can opt to 

construct his own country-specific model, thus tailoring the economic 

simulation exercise not only to unique features of the economy under 

consideration, but also to unique data availability conditions. The 

economic model can be disaggregated to consider several economic sub- 

sectors. LRPM2 may be neoclassical if the user specifies a produc- 

tion function in the economic part of the model. The demographic 

submodels project total population growth and also simulate rural- 

urban migration providing useful information for sectoral planning. 

LRPM2 also includes social service submodels capable of projecting 

trends in education, health, and housing requirements and costs. If 

desired, these social service projections can be made separately for 

rural and urban sectors. In this sense, LRPM2 covers a much wider 



range.of demographic, social, and economic interrelationships and 

policy issues than was the case in the earlier macro-models. The 

LRPM2 may also be adapted..to regional or provincial as well as 

national-level planning. One final, essentially technical, but never- 

theless important innovation is the fact that LRPM2 has been tightly 

programmed for use on the smalled' computers available in deve- 

loping countries. It is thus readily accessible to users with li- 

mited programming and processing capabilities. 

We now turn to an examination of the methodology of the model 

itself. The key features of the LRPM2 system will be described 

briefly; for more detailed information on the mathematical constru- 

ction of the subpodels, data input reqdrements and results, the 

reader should consult the LRPM2 operational manuals. There are 

eight submodels to LRPM2 which can be viewed as successive stages 

in an information processing system, with the output of one stage 

serving as input to the next stage in line. If the user wishes, 

however, individual submodels may be operated independently. The 

sequence of the submodels is illustrated in Figure B-1 below. 

DEMOG2 -- A primary goal of LRPM2 is to demonstrate the im- 

pact of demographic trends upon economic and social development. 

The first submodel, DEMOG2, projects total population by age and 

sex at five-year intervals over a specified period (up to 50 years). 

Input to DEMOG2 consists of (1) the initial year population data, 

broken down by five-year age groups and by sex; (2) the ratio of 

males to females at birth; (3) age-specific birth rates; (4) age- 

and sex-specific survival rates; (5) optional data on net inter- 

national migratioi; and (6) optional data on births averted by a 

family planning program. 

Given the initial population by age and sex and the survival 

and birth rates relevant during the next five years, the DEMOG2 

program computes the population size and age-sex composition at 

the end of the five-year interval. This computation is repeated 



FIGURE B-1 -- LRPM INFORMATION FLOWCHART~' 
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again and again, projecting the population for any number of five- 

year intervals. The survival and birth rates used can be adjusted 

from interval to interval to reflect -expected future changes. 

The user of DEMOG2 has three alternative ways of specifying 

age-specific birth rates. He may simply specify a number of exog- 

enously determined sets of age-specific rates, indicating the 

length of time during the projection period each set is to be in 

force. Or if the user is unable or unwilling to enter age-specific 

rates directly he may have'the program compute age-specific birth 

rates by supplying a number of total fertility rates, indicating 

the projection intervals to which they apply, and standard UN fer- 

tility age patterns.' These first two methods require the user 

to anticipate, somewhat arbitrarily, changes in birth rates over 

the projection period. However, the third method for computing 

age-specific birth rates makes them a function of various socio- 

economic variables. This method employs regression analysis in 

which age-specific birth rates are determined by changes in inde- 

pendent variables such as per capita income, percent of women 

married, percent of women literate, infant mortality, age at marri- 

age, proportion of women in labor force employed in non-agricultural 
5 1 occupations .- 

Similarly, the user has three alternative ways for specifying 

survival rates for the projection period. He has the choice of 

(1) simply providing exogenously determined agelsex-specific sur- 

vival rates; (2) providing empirical agelsex-specific death rates 

and specifying an appropriate Coale-Demeny regional model life 

table;- 61 or (3) providing female life expectancy at birth values 

and specifying a regional model life table.ll In the last two 

options, the program calculates the required agelsex-specific sur- 

vival rates from the information provided by the user. 

If international migration is important, the user has the . .  .__ . , . .. 

option of correcting population projections by, supplying exogenous 

data on net international migration, broken down by age and sex, 



expected over t h e  p ro jec t ion  period. I f  t h e  user  wishes t o  incor- 

p o r a t e  t h e  e f f e c t s  of a  family planning program on t h e  populat ion 

p ro jec t ions ,  he uses t h e  family planning opt ion  (FMPLNZ) described 

below. The sum of b i r t h s  averted a s  ca lcu la ted  i n  FMPLNZ is sub- 

t r a c t e d ,  f o r  any year  of t h e  p ro jec t ion ,  from t h e  t o t a l  number of 

b i r t h s  o r i g i n a l l y  estimated by DEMOG2. 

FMPLN2 -- It is t h e  funct ion  of t h e  FMPLN2 submodel t o  ad- 

j u s t  t h e  bas ic  populat ion p ro jec t ions  of DEMOG2 f o r  t h e  b i r t h -  

reducing e f f e c t s  of a  given family planning program, and t o  pro- 

v ide  s t a t i s t i c s  on t h e  opera t ion  of t h e  family planning program 

i t s e l f ,  such a s  required c l i n i c  supp l i e s ,  doc to r s ,  c o s t s ,  e t c .  

E s s e n t i a l l y ,  t h e  program c a l c u l a t e s  t h e  des i red  d a t a  f o r  t h e  pro- 

j e c t i o n  period by t h e  use r  submitt ing t o  i t  t h e  fol lowing types 

of information f o r  va r ious  types of cont racept ive  methods: t h e  

number of new c l i e n t s  by age,  cont inuat ion  r a t e s ,  r a t e s  of demand 

f o r  se rv ices ,  u n i t  c o s t s  of s e r v i c e s ,  and i n i t i a l  number of a c t i v e  

c l i e n t s .  

MIGRATZ -- MIGRAT2 breaks down t h e  projec ted  populat ion 

i n t o  urban and r u r a l  subgroups, a  d i s t i n c t i o n  u s e f u l  f o r  tile opera- 

t i o n  of t h e  remaining submodels. By s imula t ing  rural-urban m i -  

g ra t ion ,  MIGRATZ provides d isaggregat ion  t h a t  can f a c i l i t a t e  sec- 

t o r a l  planning. MIGRAT2 c a l c u l a t e s  f o r  t h e  p ro jec t ion  period 

a )  n e t  rural-urban migration; b) t h e  urban populat ion by age and 

sex; and c )  the  r u r a l  population by age and sex. 

PIIGRATZ o f f e r s  t h e  user  four a l t e r n a t i v e  methods f o r  making 

these  urban-rural ca lcu la t ions .  A l l  methods r e q u i r e  t h e  s p e c i f i -  

ca t ion  of t h e  i n i t i a l  percent  of t h e  populat ion i n  urban areas .  

The f i r s t  opt ion ,  the  l o g i s t i c  method, assumes t h a t  t h e  urban popu- 

l a t i o n  w i l l  gradually approach, but  never a t t a i n ,  a  c e r t a i n  maximum 

proport ion of the  t o t a l  populat ion,  r e f l e c t i n g  a s t a b i l i z a t i o n  of 

r u r a l  and urban growth r a t e s  and rural-urban migrat ion.  This  method 

requ i res  s p e c i f i c a t i o n  of t h e  percent  of t h e  populat ion t h a t  w i l l  



be urban i n  the  terminal  year  of t h e  p ro jec t ion  and i n  some mid- 

p ro jec t ion  year and s p e c i f i c a t i o n  of t h e  r a t i o  of t h e  percent  urban 

i n  t h e  terminal  year t o  t h e  percent  urban a t  t h e  asymptote. The 

second option,  t h e  UN method, assumes an exogenously given d i f f e r -  

ence between r u r a l  and urban growth r a t e s .  The t h i r d  opt ion ,  t h e  

GE-TEMPO method ,- *' i s  based upon t h e  assumption of a  cons tant  

r a t e  of r u r a l  out-migration, These f i r s t  t h r e e  methods a l l  r e q u i r e  

some simplifying,  e s s e n t i a l l y  a r b i t r a r y ,  assumption about t h e  na tu re  

of rural-urban growth d i f f e r e n t i a l s .  The f o u r t h  method, t h e  simu- 

l a t i o n  equation method,- 'I employs regress ion  a n a l y s i s  i n  which 

rural-urban migration is  considered a funct ion  of se lec ted  socio- 

economic v a r i a b l e s  such a s  urban-rural wage d i f f e r e n t i a l s ,  urban- 

r u r a l  unemployment r a t e s ,  r a t e  of a g r i c u l t u r a l  mechanization, and 

r e l a t i v e  urban-rural r a t e s  of s o c i a l  s e r v i c e  expenditures. The use r  

supp l i e s  t h e  regress ion  equation parameters and values  f o r  t h e  in-  

dependent v a r i a b l e s  over t h e  p ro jec t ion  period,  and t h e  program 

c a l c u l a t e s  the  required migrat ion r a t e s  and s e c t o r a l  populat ion 

t o t a l s .  

Once t h e  t o t a l  urban and r u r a l  population p ro jec t ions  a r e  

determined, MIGRAT2 then c a l c u l a t e s  t h e  age and sex  composition 

f o r  each s e c t o r  over t h e  p ro jec t ion  period by using one of two 

a l t e r n a t i v e  methods. The f i r s t  method assumes t h a t  t h e  age and 

sex  d i s t r i b u t i o n s  of both t h e  r u r a l  and urban populat ions a r e  t h e  

same a s  t h a t  of t h e  t o t a l  population f o r  t h e  given year. The 

second method uses  t h e  UN d i f fe rence  e l iminat ion  procedure t o  

c a l c u l a t e  these  distributions.- lo/ This method r e q u i r e s  a s  input  

an i n i t i a l  age and sex  d i s t r i b u t i o n  f o r  both urban and r u r a l  popu- 

l a t i o n s .  The purpose of t h e  d i f f e r e n c e  e l iminat ion  method i s  t o  

f i l l  i n  f u t u r e  sex/age compositions of t h e  urban and r u r a l  popula- 

t i o n  which a r e  p l a u s i b l e  and cons i s t en t  with t h e  projected sex/age 

composition of t h e  t o t a l  populat ion and i n i t i a l  rural-urban age 

d i s t r i b u t i o n  d i f f e r e n t i a l s .  Compared with t h e  r u r a l ,  t h e  urban 

population pyramid usua l ly  has a  narrower base,  because of lower 

urban f e r t i l i t y ,  and bulges about t h e  ages a t  which most migrants  



a r r i v e  i n  t h e  c i t y .  The d i f f e r e n c e  e l imina t ion  method p rese rves  t h e  

s p e c i f i c  p e c u l i a r i t i e s  of t h e  urban and r u r a l  popula t ion  sex lage  
11 I s t r u c t u r e  which e x i s t e d  i n  t h e  i n i t i a l  period.- 

DEMWA2 -- The popula t ion  p r o j e c t i o n s  c a l c u l a t e d  i n  DEXOG2 

and d i s t r i b u t e d  between r u r a l  and urban s e c t o r s  i n  MIGRAT2 a r e  

b a s i c  i n p u t s  t o  a l l  t h e  o t h e r  submodels of LWM2 -- t h e  s o c i a l  

s e r v i c e  and economic submodels. However, va r ious  o p e r a t i o n s  need 

t o  be  performed on t h e s e  demographic d a t a  i n  o rde r  t o  conver t  them 

t o  u s e f u l  forms requi red  i n  t h e  o t h e r  LRPM2 submodels. The f u n c t i o n  

of t h e  DEMWA2 submodel is  t o  make such c a l c u l a t i o n s ,  provid ing  a s  

output  (1) t h e  r e l evan t  popula t ion  f o r  educat ion  and h e a l t h  s e r v i c e s ,  

i.e., t h a t  segment of t h e  popula t ion  which c r e a t e s  a  demand f o r  t h e  

s o c i a l  s e r v i c e ;  (2) t h e  work-age popula t ion  and t h e  l a b o r  fo rce ;  

and (3) equiva lent  economic consumers. 

It w i l l  be  seen  below t h a t  t h e  educat ion  submodel, EDUC2, 

r e q u i r e s  a s  input  t h e  " re levant  populat ion" f o r  each l e v e l  of 

school ing  i n  i ts c a l c u l a t i o n s  of t h e  t o t a l  demand f o r  educat ion  

s e r v i c e s  over  t h e  p r o j e c t i o n  period.  For example, f o r  primary 

educat ion ,  t h e  r e l e v a n t  popula t ion  c o n s i s t s  of primary school-age 

ch i ld ren .  The u s e r  simply s p e c i f i e s  t h e  age  g roup ing . fo r  each 

educa t iona l  l e v e l  and DEMWA2 provides  t h e  r e l e v a n t  popula t ion  

f i g u r e s  i n  t h e  form of sex  and s e c t o r  (rural-urban)  s p e c i f i c  

school-age popula t ion  p ro jec t ions .  

S i m i l a r l y ,  t h e  h e a l t h  submodel, HEALTH2, r e q u i r e s  a s  inpu t  a 

measure of "equivalent  h e a l t h  consumers" over  t h e  p r o j e c t i o n  period.  

Unlike educat ion  s e r v i c e s  which are d i r e c t e d  towards s p e c i f i c  age  

groups, h e a l t h  s e r v i c e s  a r e  g e n e r a l l y  d i r e c t e d  towards t h e  e n t i r e  

populat ion.  However, some age i sex  groups, such as t h e  ve ry  young, 

t h e  aged, o r  women of ch i ldbea r ing  ages ,  may r e q u i r e  more h e a l t h  

c a r e  than  o the r s .  Thus, DEMWA2 enables  t h e  u s e r  t o  s p e c i f y  weights  

t o  be app l i ed  t o  t h e  va r ious  age ,  sex ,  and s e c t o r  (rural-urban)  

s p e c i f i c  popula t ion  segments i n  o rde r  to,.compute "equivalent  h e a l r h  

consumers" . 



I n  t h e  ecanomic submodel, ECSIM2, t o  be described below, a  

measure of 'equivalent  economic consumers' is required.  A s  i n  t h e  

c a l c u l a t i o n  of 'equivalent  hea l th  consumers', a  weighting system is 

used. Bas ica l ly ,  t h e  projec ted  population t o t a l s  a r e  converted t o  

a n  equivalent  consumer population f i g u r e  which r e f l e c t s  t h e  d i f f e r -  

e n t  consumption p a t t e r n s  of d i f f e r e n t  age groups. For example, 

consumption requirements f o r  ages 0 t o  14 and ages 64 and over may 

be  less than those f o r  a d u l t s  of working ages 15  t o  64. 

DEMWA2 a l s o  c a l c u l a t e s  sex-speci f ic  labor  fo rce  p ro jec t ions  

f o r  t h e  r u r a l  and urban sec to r s .  Labor f o r c e  d a t a  a r e  a  major 

input  t o  the  ECSIM2 model, s i n c e  t h e  l abor  fo rce  v a r i a b l e  is an 

important component i n  t h e  determination of economic output .  To 

ob ta in  t h e  required labor  fo rce  f i g u r e s ,  the  user  supp l i e s  age/sex/  

s e c t o r  s p e c i f i c  labor  f o r c e  p a r t i c i p a t i o n  r a t e s ,  and the  program 

a p p l i e s  these  t o  t h e  projec ted  population data .  The user  has t h e  

opt ion  of changing the  l abor  f o r c e  p a r t i c i p a t i o n  r a t e s  over t h e  

p ro jec t ion  period. 

F ina l ly  DEMWA2 provides t h e  user  with t h e  opt ion  of obta in ing 

these  p ro jec t ions  annually a s  wel l  a s  a t  five-year i n t e r v a l s .  

HEALTH2 -- Demographic t r ends  inf luence  t h e  a b i l i t y  and 

speed with which a government can a t t a i n  o b j e c t i v e s  such a s  in- 

c reas ing t h e  proport ion of the 'popula t ion  rece iv ing s o c i a l  se r -  

v ices  and a l s o  of increas ing t h e  per  c a p i t a  q u a l i t y  of these  

services .  The LRPM2 s o c i a l  s e r v i c e  submodels, HEALTH2, EDUC2, 

and HOUSE2 enable t h e  user  t o  consider  t h e  impl ica t ions  of popula- 

t i o n  growth and composition f o r  t h e  magnitude of f u t u r e  s o c i a l  

s e r v i c e  requirements, i n  terms of t h e  number of physicians,  c l i n i c s ,  

teachers ,  classrooms, publ ic  low cos t  housing, e t c . ,  and f o r  t h e  

publ ic  s o c i a l  se rv ice  expenditures necessary. 

The HEALTH? submodel c a l c u l a t e s  t h e  number of hedl th  s e r v i c e  

u n i t s  required and t h e  investment, opera t ing  and t o t a l  program 

c o s t s  of a  speci f ied  h e a l t h  program over t h e  p ro jec t ion  period. 



A basic input into the HEALTH2 submodel is the projection of 

. the relevant or potential user population - the "equivalent 
health consumers" calculated in DEMWAZ. To further distinguish 

the potential users of the health program from that proportion 

actually using the health services, a participation rate can be 

applied to the "potential user population" to calculate the "actual 

health service users". A number of participation rates can be 

specified over the projection period to reflect government efforts 

to increase the percent of the population receiving medical care 

under the health program. 

Once projections of the actual health service users have 

been determined, the program calculates the future requirements 

for health service units by type, such as the number of physicians, 

nurses, medical assistants, hospital beds, clinics, etc., (up to 

ten service types). For these calculations, the user must supply 

for each health service type (a) service ratios, i.e., the number 

of units to be provided per 1,000 user population; and (b) at- 

trition rates, i.e., replacement or depreciation rates.- 12' The 

service ratios and attrition rates can be adjusted over the pro- 

jection period to reflect changes in service quality and average 

service life. If costs are to be calculated, further information 

is needed by service type regarding unit investment, operating, 

administrative and other costs. With regard to medical personnel, 

investment costs are the cost of medical training and operating 

costs are average annual salaries. For physical hospital or clinic 

facilities, investment costs are costs of construction plus capital 

equipment and operating costs are maintenance and supplies costs. 

HEALTH2 can be applied to the sectoral level to provide pro- 

jections of health service requirements and costs separately for 
1 

rural or urban sectors. 

EDUC2 -- Similar in concept to HEALTH2, EDUC2 projects the 

number of education service units required and the investment, 

operating and total costs of the education program. 



EDUC2 requ i res  a s  inpu t ,  p ro jec t ions  of t h e  school-age popu- 

l a t i o n  a t  var ious  education l e v e l s .  This  d a t a  was ca lcu la ted  i n  

DEMWA2. For example, t h e  r e l evan t  o r  p o t e n t i a l  use r  populat ion 

f o r  primary, junior  secondary, and sen io r  secondary education 

l e v e l s  might be those populat ion groups aged 6 t o  12 ,  13 t o  15 ,  

and 16 t o  18.- 13/ However, i n  developing coun t r i e s  school  a t  ten- 

dance is  usual ly  i e s s  than universa l .  To f i n d  t h e  number of c h i l -  

dren a c t u a l l y  a t tending school ,  t h e  r e l evan t  school-age popula- 

t i o n  i s  mul t ip l ied  by an enrollment r a t e  f o r  each education l eve l .  

Enrollment r a t e s  may be adjus ted  over the  p ro jec t ion  period t o  

r e f l e c t  government e f f o r t s  t o  inc rease  p a r t i c i p a t i o n  i n  education. 

Once p ro jec t ions  of s tuden t s  a t  t h e  va r ious  education l e v e l s  

have' been determined, t h e  requirements f o r  education s e r v i c e  u n i t s ,  

such a s  number of teachers  o r  classroom units,- 14/ can be calcu- 

l a t e d  f o r  each education l eve l .  For these  c a l c u l a t i o n s ,  t h e  use r  

must supply f o r  each type of education s e r v i c e  a t  each l e v e l  t h e  

following information: (a)  s e r v i c e  r a t i o s ,  i .e . ,  t he  number of 

u n i t s  t o  be provided per  1,000 s tudents ;  and (b) a t t r i t i o n  r a t e s ,  

i .e . ,  replacement o r  deprec ia t ion  r a t e s .  These r a t e s  can be va r i ed  

over t h e  p ro jec t ion  period i f  des i red  t o  r e f l e c t  changing teacher /  

- pup i l  r a t i o s ,  and increased average s e r v i c e  l i f e .  To .ca lcu la te  

education c o s t s ,  information should be given concerning t h e  in- 

vestment and opera t ing  c o s t s  per  s e r v i c e  u n i t  a t  each education 

l e v e l ;  f o r  example, t h e  cos t  of t r a i n i n g  a primary school t eacher ,  

t h e  average s a l a r y  of a primary school teacher ,  e t c .  

These ca lcu la t ions  f o r  EDUC2 can be made separa te ly  f o r  

r u r a l  o r  urban areas.  

HOUSE2 -- Similar  i n  concept t o  t h e  h e a l t h  and education 

submodels, HOUSE2 is  a s o c i a l  s e r v i c e  submodel which p r o j e c t s  t h e  

number of housing u n i t s  requi red  and the  investment, opera t ing  

and t o t a l  c o s t s  of a spec i f i ed  publ ic  housing program. 



The user  of HOUSE2 may spec i fy  a s  t o  t h e  re levant  populat ion 

f o r  t h e  publ ic  housing program, e i t h e r  t h e  r u r a l ,  urban, o r  t o t a l  

population. To f u r t h e r  d i s t i n g u i s h  t h a t  proport ion of t h e  rele- 

vant  population requir ing publ ic  housing, a  demand r a t e  may be 

speci f ied .  Depending upon t h e  a i m s  of t h e  government program, 

t h e  a c t u a l  user  population requ i r ing  publ ic  housing may be defined 

a s  t h e  proport ion of t h e  population with incomes below a s p e c i f i c  

amount o r  some o the r  c r i t e r i o n .  

The t o t a l  requirements f o r  d i f f e r e n t  types of pub l i c  housing 

u n i t s  (such a s  two-room apartments, s i n g l e  family dwell ings,  etc. 

-- up t o  f i v e  types) a r e  ca lcula ted  by applying user-specif ied 

s e r v i c e  r a t i o s ,  i . e . ,  t h e  number of housing u n i t s  of each type t o  

be provided per  1,000 populat ion requir ing publ ic  housing. 

New housing u n i t s  required over t h e  p ro jec t ion  period a r e  

represented i n  t h e  HOUSE2 submodel a s  t h e  sum of th ree  components 

(1) Addit ional  const ruct ion i s  required t o  meet the  current  hous- 

ing  d e f i c i t .  For example, t h e  government may want t o  rep lace  sub- 

standard squa t t e r  se t t l ements  with low-cost publ ic  housing. A 

const ruct ion schedule enables t h e  HOUSE2 user  t o  spec i fy  t h e  num- 

be r  of new dwellings t o  be constructed t o  meet t h e  currenQ housing . 

d e f i c i t .  (2) The second component of new housing u n i t  requirements 

a r e  those needed f o r  t h e  replacement of e x i s t i n g  publ ic  housing 

because of depreciat ion.  .These can be ca lcu la ted  from a user- 

spec i f i ed  a t t r i t i o n  r a t e ,  o r  d i r e c t l y  entered i n  a replacement 

schedule which i n d i c a t e s  t h e  number of new dwell ings needed f o r  

replacement purposes. (3) The t h i r d  component i s  the  new housing 

u n i t s  t h a t  w i l l  be generated by add i t ions  t o  t h e  u s e r  populat ion 

serviced by t h e  publ ic  housing program. This t h i r d  component i s  

s t rongly  influenced by demographic t rends  such a s  r a t e s  of popu- 

l a t i o n  growth and i n t e r n a l  migration. 

TO c a l c u l a t e  t h e  c o s t s  of a  publ ic  housing program, the  use r  

of HOUSE2 may speci fy  u n i t  const ruct ion,  opera t ing,  and overhead 

cos ts .  



ECSIM2 -- The ECSIM2 is t h e  economic simulat ion submodel 

of t h e  LRPM2 system. The cur ren t  ECSIM2 program is w r i t t e n  t o  

preserve  f l e x i b i l i t y :  many d i f f e r e n t  economic models can be pro- 

grammed i n t o  ECSIM2. Thus, t h e  user  can const ruct  a set of equa- 

t i o n s  t o  represent  a s p e c i f i c  country s i t u a t i o n .  

Figure B-2 below represen t s  t h e  major i n t e r a c t i o n s  of a 

general ized,  i l l u s t r a t i v e  economic model. 

To p red ic t  l e v e l  of output (income) over t h e  p ro jec t ion  

period,  t h e  i l l u s t r a t i v e  E C S I M ~  economic model uses  Cobb-Douglas 

production funct ions  f o r  two major economic sec to r s ;  a g r i c u l t u r e  

and non-agriculture. For each, s e c t o r ,  t h e  production func t ion  is 

of the  form: 

where : 

Y = output;  

A = e f f i c i e n c y  parameter; 

X = r a t e  of technological  change; 

K = employed c a p i t a l  s tock  a t  end of time t-1; 

N = employed labor ;  

a = e l a s t i c i t y  of output  with r e spec t  t o  
c a p i t a l ;  

8 = e l a s t i c i t y  of output  with r e spec t  t o  
labor ;  

n = length  of p ro jec t ion  period. 

Estimates of the  funct ion  parameters A, a ,  8,  and X a r e  entered  

exogenously, determined e i t h e r  by using regress ion  a n a l y s i s  o r  by 

using extraneous information regarding the  values  of these  para- 

meters.- lS1 The e l a s t i c i t i e s  a and 8 give  t h e  percentage in-  

c rease  i n  production t h a t  w i l l  r e s u l t  from a one percent  inc rease  

i n  employed c a p i t a l  o r  l a b a r ,  respect ive ly .  I f  t h e  sum of a 

p lus  8 is g r e a t e r  than,  equal t o ,  o r  less than un i ty ,  t h i s  i m -  

p l i e s  increas ing,  cons tant ,  o r  decreasing r e t u r n s  t o  s c a l e ,  re- 
161 spective1y.- 



FIGURE B-2 -- STRUCTURE OF ECOSOXC TNTERACTIOXS 
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Projections of employed labor, Nt, for each of the two 

economic subsectors can be determined in the model in two ways. 

The first option is to assume that the rural labor force is fully 

employed in the agricultural sector and that the urban labor force 

is fully employed in the non-agricultural sector. The rural and 

urban labor force projections are output of the D W A 2  submodel. 

The second option assumes that there is sectoral unemployment. 

Initial sectoral unemployment levels are exogenously specified. 

Thereafter, sectoral employment and unemployment are generated 

internally by the economic submodel. Employment in each sector 

is calculated from an employment function which relates the rate 

of growth of employment proportionally to the rate of growth of 

capital stock. This employment/capital elasticity, g, is in 

turn proportionally related to the relative change in the unem- 

ployment rate since the first period of the simulation. 

For each economic sector: 

where : 

where N is employed labor, K is capital stock, L is the labor 

force, and h is a parameter reflecting the initial relationship 

between the growth rates of the capital stock and employed labor. 

Initially, in t = 0, g = h. Thus, if over time, unemployment 

rises, g will rise. The rapidity with which g rises will be 

affected by the initial size of go(=h). The theoretical under- 

pinnings of the employment function rest on the assumption that 

rising (falling) unemployment puts downward (upward) pressures 

on wages, which in turn encourages the adoptioh of more (less) 
1 1 ,  
L'/ labor intensive techniques of production.- 



Determination of t h e  c a p i t a l  s tock,  K t ,  used a s  inpu t  i n  

the  production funct ions  of each economic subsector  is  based upon 

t h e  following s t eps .  The savings funct ion ,  S = aY - bP, assumes 

t h a t  domestic savings vary  d i r e c t l y  wi th  income and inverse ly  wi th  

populat ion,  weighted i n t o  "equivalent consumers" by DEMWA2. It is 

assumed t h a t  t o t a l  investment, o r  gross  f ixed c a p i t a l  formation,  

is  equal  t o  t h e  sum of domestic savings and exogenously s p e c i f i e d  

n e t  fo re ign  investment. Al locat ion  of t o t a l  investment between t h e  

two economic subsectors  is determined e i t h e r  by (a)  t h e  r e l a t i v e  

marginal p roduc t iv i ty  of c a p i t a l  i n  t h e  two subsectors ,  o r  (b) by 

exogenous s p e c i f i c a t i o n .  

The above d i scuss ion  of t h e  i l l u s t r a t i v e  economic model has  

only touched upon some of t h e  major concepts.- 18' The ECSM2 

r e s u l t s  inc lude  p ro jec t ions  of major economic v a r i a b l e s ,  such a s  

s e c t o r a l  output ,  per  c a p i t a  income, consumption, savings ,  in- 

vestment, c a p i t a l  s tock ,  employment and unemployment, government 

revenue and expenditures,  t o  mention a few. 

Model Development -- The cur ren t  LRPM2 is one s t a g e  of a 

continuing process of advancing t h e  Long-Range Planning Model sys- 

tem. A t h i r d  genera t ion  of t h e  LRPM system is c u r r e n t l y  being 

developed. The DEMOG3 submodel enables t h e  use r  t o  p r o j e c t  r u r a l  

and urban populat ion based upon sec to r - spec i f i c  f e r t i l i t y  and sur-  

v i v a l  r a t e s .  DEMOG3 p r o j e c t s  populat ion a t  one-year i n t e r v a l s  

and by single-year cohor ts  ( r a t h e r  than five-year a s  i n  DEMOG2). 

Another important development i n  LRPM3 is t h e  incorpora t ion  of 

a flow system t h a t  enables  t h e  use r  t o  i d e n t i f y  t h e  impact of an  

education program upon t h e  s k i l l  l e v e l s  of t h e  l abor  f o r c e  (sub- 

r o u t i n e  ELF). The disaggregated l abor  fo rce ,  grouped according 

t o  s k i l l  l e v e l ,  a r e  then entered s e p a r a t e l y  i n t o  t h e  ECSIM3 pro- 

duct ion  funct ions  t o  d i s t i n g u i s h  t h e i r  d i f f e r e n t  p roduc t iv i ty .  

I n  the  cu r ren t  i l l u s t r a t i o n  of LRPM2, socio-economic reg ress ion  

a n a l y s i s  op t ions  i n  DEMOG2 and MIGRAT2 r e q u i r e  exogenous predic-  

t i o n s  of key v a r i a b l e s  such a s  per  c a p i t a  income, education,  e t c .  



Y e t  t h e s e  same v a r i a b l e s  are a l s o  endogenously determined as out-  

p u t  of o t h e r  submodels. LRPM3 w i l l  f a c i l i t a t e  t h e  c o r r e c t i o n  of 

t h i s  incons is tency  by e s t a b l i s h i n g  feedback mechanisms such t h a t  

y e a r l y  p r o j e c t i o n s  of pe r  c a p i t a  income, educa t ion ,  e t c . ,  made i n  

o t h e r  submodels w i l l  be a v a i l a b l e  f o r  u se  i n  t h e  DEMOC3 and MIGRAT3 

reg res s ion  op t ions  i n s t e a d  of exogenously s p e c i f i e d  va lues .  Im- 

provements i n  ECSIM3 inc lude  t h e  de te rmina t ion  of product ion  by 

us ing  mul t i - s ec to ra l  p roduct ion  f u n c t i o n s  o r  i n t e r i n d u s t r y  input -  

ou tpu t  flows. The economic model w i l l  be  more s o p h i s t i c a t e d ,  en- 

a b l i n g  g r e a t e r  d i saggrega t ion  and inc luding  more informat ion  r e -  

l e v a n t  t o  p o l i c y  ana lys i s .  

ELF Subrout ine of DEMOG3 -- EDUC2 is p r i m a r i l y  u s e f u l  i n  

p r o j e c t i n g  educa t iona l  i n2u t  requirements ,  such as needed t e a c h e r s ,  

c lassrooms,  e tc . ,  and t h e i r  c o s t s ;  i t  has  noth ing  t o  s ay  about  t h e  

ou tpu t  o r  b e n e f i t s  of t h e  educa t iona l  system. The Education and 

Labor Force Flow Model, ELF, i s  designed t o  relate educa t ion  sys-  

t e m  i n p u t s  t o  ou tpu t s  ( i .e . ,  c o s t s  and b e n e f i t s ) .  ELF is a f low 

model; a t r a c k i n g  dev ice  which e n r o l l s  s t u d e n t s  i n  schools  and 

g radua te s  them, keeping record  of t h e  educa t iona l  a t t a inmen t s  of  

. t h e  popula t ion  be ing  moved through t h e  system. 

The output  of t h e  ELF model shows t h e  impact of a g iven  

educa t ion  program upon t h e  educa t iona l  a t t a inmen t s  of t h e  popu- 

l a t i o n  and t h e  l abo r  force .  I n  conjunct ion  w i t h  economic models 

r e l a t i n g  educa t iona l  l e v e l s  t o  l a b o r  p r o d u c t i v i t y  and economic 

growth, t h i s  model ou tpu t  provides  a means of measuring t h e  economic 

b e n e f i t s  of a  given educa t iona l  program. 

The ELF model can be conceptual ized as a s e r i e s  of ' s i n k s '  

and ' forms' ,  connected by flows. (See F igure  B-3) "Sinks' rep- 

r e s e n t  l e v e l s  of educa t iona l  achievement i n t o  which t h e  popula t ion  

19' gradua te s  of primary is d iv ided ,  such as t h e  uneducated,- 

school ,  g radua te s  of secondary school ,  e t c .  Thus, t h e  popula t ion  

is  now disaggregated n o t  on ly  by age, s ex ,  and rural-urban s e c t o r  

(achieved by DEMOG3) bu t  a l s o  by s i n k ,  L e o ,  educa t ion  l e v e l  

a t t a i n e d .  
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"Forms" represent  t h e  d i f f e r e n t  types of education o f fe red  

i n  t h e  education system; f o r  example, primary, secondary, voca- 
20/ 

t i o n a l ,  higher,  etc.- Although everyone i n  t h e  populat ion 

is i n  a s ink ,  only a proport ion a r e  enrol led  i n  schools  and thus  

a r e  a l s o  i n  a form, a t  any one time. Movement between s i n k s  is  

poss ib le  only a f t e r  being i n  a form and then graduating t o  a 

higher s i n k  l eve l .  The flow from a s i n k  t o  a form is represented 

by enrollment r a t e s ;  t h e  flow from a form t o  a s i n k  is represented  
211 by graduation rates.- 

S imi lar  t o  the  concept of applying enrollment r a t e s  t o  s i n k s  

t o  f ind  t h e  number of s tuden t s  i n  d i f f e r e n t  types  of schools ,  

l abor  fo rce  p a r t i c i p a t i o n  r a t e s  a r e  appl ied  t o  s i n k s  t o  c a l c u l a t e  

t h e  s i z e  and educational  at tainment s t r u c t u r e  of t h e  labor  force .  

Thus, a c e r t a i n  percentage of t h e  populat ion i n  each s i n k  is i n  

t h e  l abor  fo rce  and another  percentage is enrol led  i n  a form. Of 

those  en ro l l ed ,  a percentage w i l l  graduate t o  another ,  higher sink. 

It is assumed t h a t  mor ta l i ty ,  f e r t i l i t y ,  and migrat ion is  

not  education-level s p e c i f i c .  This  enables t h e  p ro jec t ion  of s i n k  

populat ions by assuming t h a t  t h e  same mor ta l i ty ,  f e r t i l i t y ,  and 

migrat ion r a t e s  hold f o r  t h e  populat ion i n  each s i n k  a s  f o r  t h e  

populat ion a s  a whole. 
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PRELIMINARY DEMOGRAPHIC PROJECTIONS 
i 

This section projects the future size, agelsex structure and 

rural-urban movement of the population of Indonesia for the period 

1971-2001. The demographic projections are based upon the Long- 

Range Planning Model (2) developed by the Socio-Economic Analysis 
'I First, estimates of the model's Staff, U.S. Bureau of the Census.- 

data input requirements are presented, followed by the demographic 

projection results. 

Base Year Population Estimates: The 1971 population is estimated 

to be 126.692 million, adjusting for a net understatement in the 

Indonesian Census data of about 7 percent.- 21 (Table C-1) 

TABLE C-1 -- ADJUSTED POPULATTON OF INDONESIA BY ACE AND SEX, 1971 
( i n  thousonde) . 
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Morta l i ty  and F e r t i l i t y  Estimates: The f u t u r e  s i z e  and age/sex 

s t r u c t u r e  of the  populat ion p ro jec t ions  depend upon the  l e v e l s  

and t rends  assumed f o r  m o r t a l i t y  and f e r t i l i t y .  Three a l t e r n a t i v e  

population p ro jec t ions  a r e  made f o r  Indonesia, represent ing  a 

rapid ly ,  moderately, and slowly growing population. Each projec-  

t i o n  assumes a d i f f e r e n t  r a t e  of f e r t i l i t y  dec l ine  while a l l  o the r  

f a c t o r s  such a s  base populat ion,  su rv iva l  r a t e s ,  and i n t e r n a l  m i -  

g r a t i o n  remain the  same i n  a l l  pro jec t ions .  

Slowly increas ing su rv iva l  r a t e s  a r e  assumed i n  the  t h r e e  

projec t ions .  Female l i f e  expectancy a t  b i r t h  inc reases  l i n e a r l y  

over t h e  p ro jec t ion  period from about 43 years  i n  1971 t o  60 years  
3 / i n  2001, a t  an  average annual r a t e  of increase  of about 1 percent.- 

(See Figure C-1 and Table C-2) This  assumes t h a t  l i f e  expectancy i n  

FIGURE C-1 - t sTPUTEo TRENDS IN  LIFE EXPECTANCY FOR INDONESIA 
, 

1-1. L i f e  
Ecpectancy  7 0 

t h e  next  t h i r t y  years  w i l l  increase  more r a p i d l y  than recent  t rends ;  

during 1961-1971 l i f e  expectancy a t  b i r t h  increased a t  an annual 

r a t e  of only .5 percent.- 4' The recent  inc rease  i n  ' Indonesia ' s 

surv iva l  r a t e s  has been slow and e r r a t i c  f o r  a  number of reasons 

including a )  a  l a t e  s t a r t  i n  publ ic  h e a l t h  and s a n i t a t i o n  pro- 

grams; b) precar ious  and f l u c t u a t i n g  food production; c )  r ap id  



r i s e  of food p r i c e s  r e l a t i v e  t o  incomes; d) high c o s t  of modern 

medicine r e l a t i v e  t o  incomes; -and e )  p o l i t i c a l  i n s t a b i l i t y  and 

violence.  Control of i n f l a t i o n ,  increas ing incomes, improvements 

i n  food supply, and h e a l t h  programs and g r e a t e r  p o l i t i c a l  s t a b i l i t y  

should lead  t o  longer l i f e  expectancies i n  t h e  fu tu re .  

The t h r e e  demographic p ro jec t ions  d i f f e r  i n  t h e i r  assumptions 

regarding f e r t i l i t y  decl ine .  The r a t e  of f e r t i l i t y  d e c l i n e  i n  a 

country depends upon v a r i a b l e s  such a s  t h e  a v a i l a b i l i t y  of family 

planning se rv ices ,  and socio-economic condi t ions  inf luencing des i red  

fami ly ' s i ze ,  such a s  i n f a n t  mor ta l i ty ,  l e v e l  of education,  l abor  

fo rce  p a r t i c i p a t i o n  of women, e t c .  The l e v e l  of f e r t i l i t y  i n  Indo- 

n e s i a  i s  high, with a t o t a l  f e r t i l i t y  r a t e  i n  1971 of approximately 

6 .- 51 This is understandable, given t h e  low l e v e l  of knowledge of 

cont racept ives ,  high i n f a n t  mor ta l i ty ,  low educat ional  a t ta inment ,  
6 / low urbaniza t ion  and low p a r t i c i p a t i o n  of women i n  t h e  l abor  force.- 

A s l i g h t  dec l ine  i n  t o t a l  f e r t i l i t y  r a t e s  has been observed, 

of about . 2  percent  per  annum between 1961-1971.- 7 /   he f e r t i l i t y  

dec l ine  w i l l  probably continue a s  family planning knowledge and 

a v a i l a b i l i t y  inc reases ,  a s  i n f a n t  m o r t a l i t y  dec l ines ,  a s  more women 

e n t e r  t h e  labor  force ,  and i n  genera l ,  a s  p a r t i c i p a t i o n  i n  t h e  modxrn 

economy increases.  Comparison of t h e  present  t o t a l  f e r t i l i t y  r a t e  

of 6 wi th  t h e  f e r t i l i t y  survey es t ima te  of an  average i d e a l  family 

s i z e  of 4, suggests  t h a t  f e r t i l i t y  r a t e s  may be decreasing i n  t h e  

f u t u r e  a s  parents  at tempt t o  l i m i t  t h e i r  f ami l i e s  t o  t h e  des i red  

The t h r e e  p ro jec t ions  a l l  assume t h a t  f e r t i l i t y  w i l l  d e c l i n e  

a t  a more rapid r a t e  than the  recent  pas t  t rends .  Demagraphic Pro- 

j ec t ion  1 assumes a slowly dec l in ing  f e r t i l i t y ,  with t h e  t o t a l  f e r -  

t i l i t y  r a t e  dec l in ing  l i n e a r l y  from 6 t o  5 over t h e  p r o j e c t i o n  per- 

iod a t  an average annual r a t e  of .6 percent .  P ro jec t ion  2 assumes 

a moderately decl in ing f e r t i l i t y  a t  an  average annual r a t e  of about 

1.4 percent ,  o r  from a t o t a l  f e r t i l i t y  r a t e  of 6 t o  4 over t h e  pro- 

j e c t i o n  period. The t h i r d  p ro jec t ion  assumes a t o t a l  f e r t i l i t y  



TABLE C-2 - ESTIMATED AGE AND SEX-SPECIFIC SURVIVAL RATES 
FOR I14DONESIA 
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rate of 3 by 2001, which imp l i e s  a r a p i d  r a t e  of f e r t i l i t y  d e c l i n e  

(See F igu re  C-2 and Table  C-3) of  about  2.4 pe rcen t  pe r  annum.- 
. . 

FIGURE C-2 - E S T I m T E D  TRENDS IN F E R T I L I T Y  DECLINE FOR INDONESIA 
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Sex Ra t io  a t  B i r t h  and Net I n t e r n a t i o n a l  Migrat ion Es t imates :  Data 

on t h e  sex  r a t i o  a t  b i r t h  f o r  t h e  popula t ion  of Indones ia  is  no t  

a v a i l a b l e .  However, t h e  sex  r a t i o  a t  b i r t h  i n  c o u n t r i e s  w i t h  re- 

l i a b l e  b i r t h  s t a t i s t i c s  g e n e r a l l y  ranges  from 1.04 t o  1.07 and a  

r a t i o  of 1.05 was e s t ima ted  f o r '  t h e  p r o j e c t i o n s .  

N e t  i n t e r n a t i o n a l  out-migrat ion i s  no t  cons idered  i n  t h e  pro- 
10 /  j e c t i o n s  s i n c e  i t  i s  f a i r l y  i n s i g n i f i c a n t  i n  Indonesia.- 

I n t e r n a l  Migratfon Est imates:  A s  i n  many deve loping  c o u n t r i e s ,  

Indones ia  has  experienced growing u rban iza t ion .  Determinants  of  

t h e  t r end  towards rura l -urban  mig ra t i on  i n c l u d e  f a c t o r s  such  a s  a  

widening rura l -urban  income gap, growing r u r a l  l and  d e n s i t y ,  farm 

mechanizat ion,  unemployment and underemployment, and g r e a t e r  urban 

ameni t ies .  I n  1961 t h e  p ropor t i on  of t h e  popu la t i on  l i v i n g  i n  

urban a r e a s  i n  Indones ia  was es t imated  t o  be  14.8 pe rcen t  and by 

1971 i t  reached 17.5 percent.- l 1  Between 1961-1971 t h e  r a t e  of  



populat ion growth i n  r u r a l  a r e a s  w a s  about 2.2 percent  and i n  urban 

a r e a s  w a s  about 4.2 percent .  The 2 percent  d i f f e r e n c e  i n  r u r a l -  

urban growth r a t e s  is t h e  consequence of i n t e r n a l  migrat ion towards 

t h e  c i t i e s  and of any rural-urban d i f f e r e n c e s  i n  b i r t h  and s u r v i v a l  

r a t e s .  

Rural-urban populat ion i s  projec ted  us ing  t h e  UN growth r a t e  

d i f f e r e n c e  method,- 12/ assuming t h a t  t h e  2 percent  d i f f e r e n c e  

between urban and r u r a l  populat ion growth r a t e s  observed i n  1961- 

1971 remains cons tant  over t h e  1971-2001 p ro jec t ion  period. The 

age and sex  s t r u c t u r e  of the  r u r a l  and urban populat ions over  t h e  

p r o j e c t i o n  period is assumed t o  r e t a i n  t h e  p e c u l i a r i t i e s  e x i s t i n g  
13/  i n  the  base  year data.- 

FIGURE C-3 -- ESTIMATED TREND IN PROPORTION OF POPULATION 
LIVING IN URBAN AREAS 

-ti0 of 
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Demographic P ro jec t ion  Results :  In  1971 t h e  t o t a l  populat ion was 

est imated to  be 126.7 mi l l ion ,  of which 22.2 m i l l i o n  a r e  loca ted  

i n  urban a r e a s  and 104.5 i n  r u r a l  a reas .  By t h e  year  2001, t h e  

populat ion s i z e s  had grown t o  the  following magnitudes: 

To ta l  Populat ion Rural Populat ion Urban Populat ion 

P ro jec t ion  1 279.4 m i l l i o n  201.5 m i l l i o n  77.9 m i l l i o n  

P ro jec t ion  2 257.2 mi l l ion  185.5 m i l l i o n  71.7 m i l l i o n  

P ro jec t ion  3 238.0 m i l l i o n  171.7 m i l l i o n  66.4 m i l l i o n  



The impact of r ap id ly  dec l in ing  f e r t i l i t y  r e s u l t s  by 2001 i n  

a  t o t a l  population 41.4 m i l l i o n  less than f o r  slowly dec l in ing  fe r -  

t i l i t y ,  o r  about 1 5  percent  l e s s .  A s  w i l l  be seen below, t h i s  w i l l  

have s i g n i f i c a n t  impl ica t ions  f o r  f u t u r e  socio-economic development 

requirements. 

Figure C-4 below shows graphica l ly  t h e  t r ends  i n  t o t a l ,  r u r a l ,  

and urban population under a l t e r n a t i v e  f e r t i l i t y  d e c l i n e  assumptions. 

I n  a l l  t h r e e  projec t ions ,  t h e  percent  of t h e  populat ion l i v i n g  i n  

urban a reas  increases  from 17.5 percent  i n  1971 t o  27.9 percent  i n  

FIGURE C-4 -- TOTAL, RURAL, AND URBAN 'POPULATION lTNDl 
ALTERNATIVE F E R T I L I n  DECLCNE A S S W T I O N S  



The imp l i ca t i ons  of t h e  a l t e r n a t i v e  f e r t i l i t y  d e c l i n e  assump- 

t i o n s  f o r  t r e n d s  i n  b i r t h s ,  dea ths ,  c rude  b i r t h  r a t e s ,  c rude  d e a t h  

rates, and g r o s s  reproduct ion  r a t e s  a r e  found i n  Table  C-6. The 

a l t e r n a t i v e  f e r t i l i t y  assumptions a l s o  a f f e c t  t h e  age s t r u c t u r e  of 

t h e  populat ion.  Whereas i n  t he  base  year  44.5 percent  of t h e  popu- 

l a t i o n  is under age f i f t e e n ,  by t h e  yea r  2001 t h e  pe rcen t  of t h e  

popu la t i on  under age  f i f t e e n  is 42.5 i n  P r o j e c t i o n  1, 39.0 i n  

P r o j e c t i o n  2, and 35.4 i n  P r o j e c t i o n  3. Thus, a  more s lowly  de- 

c l i n i n g  f e r t i l i t y  imp l i e s  a  younger population.(See Table  C-7) The 

age s t r u c t u r e  of a  popula t ion  is  of s i g n i f i c a n t  importance t o  

p l anne r s ;  i t  a f f e c t s  t h e  s i z e  of  t a r g e t  popu la t i ons  such a s  t h e  

school-age popula t ion ,  t h e  work-age popula t ion ,  t h e  female popula- 

t i o n  i n  r ep roduc t ive  age  groups,  t h e  e l d e r l y ,  e t c .  

During t h e  decade 1961-1971 i t  has  been es t imated  t h a t  t o t a l  

popula t ion  grew a t  a n  average annual  r a t e  of 2.4 percent .  I n  t h e  

,1971-2001 p r o j e c t i o n s ,  s u r v i v a l  rates con t inue  t o  improve wh i l e  

f e r t i l i t y  r a t e s  dec l ine .  The f i r s t  p r o j e c t i o n ,  which assumes s lowly  

d e c l i n i n g  f e r t i l i t y ,  has  a n  average annual  r a t e  of popu la t i on  

growth of 2.7 pe rcen t ,  a n  a c c e l e r a t i o n  over  p a s t  t r ends .  Th i s  is 

due t o  i n c r e a s e s  i n  s u r v i v a l  r a t e s  i n  excess  of d e c l i n e  i n  f e r t i -  

l i t y .  I n  t h e  second p r o j e c t i o n ,  t h e  moderately d e c l i n i n g  f e r t i l i t y  

assumption, t h e  popula t ion  growth r a t e  remains f a i r l y  c o n s t a n t  a t  

2.4 pe rcen t .  The f i n a l  P r o j e c t i o n  3 wi th  r a p i d l y  d e c l i n i n g  f e r t i -  

l i t y  has  an average annual  growth r a t e  of 2.1 percent .  Due t o  

rura l -urban  migra t ion ,  popula t ion  i n  urban a r e a s  grows more r a p i d l y  

than  i n  r u r a l  a r ea s .  During 1961-1971 i t  is  es t imated  t h a t  urban 

popula t ion  grew a t  an  annual  r a t e  of 4.2 pe rcen t  whi le  t h e  r u r a l  

popula t ion  grew a t  only 2.2 percent .  The f u t u r e  r a t e s  of growth 

of r u r a l  and urban popu la t i ons  under t h e  t h r e e  a l t e r n a t i v e  demo- 

graphic  p r o j e c t i o n s  a r e  d i sp layed  below: , 



.TABLE C-4 - CmARISON OF POPULATION GROWTM RATS UNDER ALTERNATIVE 
PEBTILITY DECLINE ASSUMPTIONS 

Projecti>n Population 1971-198L 1971-2001 1961-1971 

1. k p i d  Population Total 2.5 2.7 2.4 
C r ~ b  - Slovly Rural 2.1 2.2 2.2 
Dmcliofng Fert i l i ty  Urban 4.2 4.3 4.2 

2. M a r a t e  Population ~ o t a l  2.4 2.4 2.4 
Growth--kderotely Rural 2.0 1.9 2.2 
Decliring Fert i l i ty  Urban 4.1 4.0 4.2 

. - ... 
3. Slow Pcpulation Total 2.3 2.1 2.4 . .'.; .. 

Ctwth -- Rapidly Rural . 1.9 1.7 2.2 . 
Dmclinfag Fert i l i ty  Urban 4.0 . 3.7 4.2 

Figures  C-5 , C-7 r e v e a l  some of t h e  p e c u l i a r i t i e s  of  t h e  

popula t ion ' s  age/sex s t r u c t u r e .  I n  t h e  t o t a l  popula t ion ,  t h e r e  is  

l i t t l e  d i f f e r e n c e  i n  t h e  s i z e  of t h e  20-24 and t h e  25-29 age  groups; 

t h i s  is due t o  h i s t o r i c a l  f a c t o r s ;  lower f e r t i l i t y  and h igh  i n f a n t  

m o r t a l i t y  dur ing  t h e  war years .  The urban popu la t ion  pyramid h a s  

a 'bulge '  i n  t h e  10-25 age groups, e s p e c i a l l y  f o r  males. Th i s  may 

be explained by a g r e a t e r  p ropens i ty  of male youths t o  mig ra t e  t o  

urban a reas .  



FOOTNOTES FOR APPENDIX C 

PRELIMINARY DEMOGRAPHIC PROJECTIONS 

1/ For a b r i e f  d e s c r i p t i o n  of t h e  LRPM2 methodology, d a t a  re- - 
quirements  and o u t p u t ,  see Appendix B. For g r e a t e r  d e t a i l  
r e f e r  t o  t h e  Ope ra t iona l  Manuals, Socio-Economic Analys i s  
S t a f f  Papers ,  No. 72-3 t o  72-11. For t h e  demographic pro- 
j e c t i o n s ,  submodels DEMOG2 and MIGRAT2 were used. 

2/ The 1971 Indonesian Census f i g u r e  f o r  t o t a l  popu la t i on  i s  - 
119.141 m i l l i o n .  The a d j u s t e d  popu la t i on  d a t a  used f o r  
t h e  p r o j e c t i o n s  a r e  p re l imina ry  e s t i m a t e s  of t h e  I n t e r -  
n a t i o n a l  S t a t i s t i c a l  Programs Center ,  U.S. Bureau of t h e  
Census. 

3/ The 1971 age/sex-specif  i c  s u r v i v a l  r a t e s  a r e  ISPC e s t i m a t e s ;  - 
see Larry Heligman, Level and Trends of M o r t a l i t y  i n  Indo- 
n e s i a  1961-1971, ISPC, U.S. Bureau of t h e  Census, f o r t h -  
coming. The Coale  and Demeny West Region Model L i f e  Table  
was assumed t o  be a p p l i c a b l e  t o  Indones ia  i n  2001. S u r v i v a l  
rates over  t h e  p r o j e c t i o n  i n t e r v a l  were assumed t o  change 
l i n e r a l y .  (See Ansley J. Coale .and Paul  Demeny, Regional  
Model L i f e  Tables  and S t a b l e  Popu la t i ons ,  P r ince ton  Univer- 
s i t y  P re s s ,  1966. 

4/  ISPC e s t i m a t e s  l i f e  expectancy a t  b i r t h  i n  Indones ia  t o  have - 
i nc reased  from 39.5 y e a r s  i n  1961 t o  41.5 year.s i n  1971. 

5 /  t h e  t o t a l  f e r t i l i t y  r a t e  i s  t h e  average  number o£ l i v e  b i r t h s  - 
p e r  woman over  t h e  c h i l d b e a r i n g  per iod  (between 15-49 y e a r s ) .  

6 /  The Pre l iminary  Report of t h e  Indonesian F e r t i l i t y - M o r t a l i t y  - 
Survey 1973 i n d i c a t e s  t h a t  t h e r e  a r e  a lmost  no ru ra l -u rban  
d i f f e r e n c e s  i n  f e r t i l i t y .  The mere i nc idence  of u rbani -  
z a t i o n  does no t  a u t o m a t i c a l l y  produce lower f e r t i l i t y  when 
one cons ide r s  t h a t  l a r g e  numbers of urban d w e l l e r s  l i v e  i n  
s q u a t t e r  s e t t l e m e n t s ,  a r e  underemployed i n  v a r i o u s  t r a d i -  
t i o n a l  ' s e r v i c e s ' ,  have no t  y e t  been drawn i n t o  t h e  modern 
s e c t o r  and have not  y e t  changed from t h e i r  t r a d i t i o n a l  l i f e  
s t y l e .  S l i g h t  f e r t i l i t y  d i f f e r e n t i a l s  e x i s t  accord ing  t o  
educa t iona l  a t t a inmen t .  Contrary t o  normal e x p e c t a t i o n s ,  

' 

i n  urban a r e a s  t h e r e  appea r s  t o  be a tendency f o r  f e r t i l i t y  
t o  r i s e  w i t h  educa t iona l  l e v e l s .  Th i s  may be  expla ined  by 
t h e  extreme economic d i f f i c u l t i e s  of t h e  uneducated. I n  



rural areas, f e r t i l i t y  is a l s o  h ighe r  among those  w i t h  pr imary 
educa t ion  than  those  wi thout ,  bu t  t h e  b e t t e r  educated 
gene ra l ly  have s l i g h t l y  smal le r  f a m i l i e s  than  those  w i t h  
on ly  primary educat ion.  F e r t i l i t y  is appa ren t ly  a f f e c t e d  
by t h e  work-status of women; as more women become economi- 
c a l l y  a c t i v e ,  f e r t i l i t y  r a t e s  w i l l  probably decrease .  

. ' - 7/ ISPC es t ima te s  a t o t a l  f e r t i l i t y  r a t e  of 6.13 i n  1961 and 
6.02 i n  1971. 

8/ Indonesian F e r t i l i t y - M o r t a l i t y  Survey 1973, op . c i t . ,  p. 17. - 
It should be caut ioned t h a t  i f  i n f a n t  and c h i l d  m o r t a l i t y  
remain high,  p a r e n t s  w i l l  cont inue  t o  have high f e r t i l i t y  
i n  o rde r  t o  ensure  a t t a inmen t  of t h e i r  moderate-desired 
fami ly  s i z e .  

. * .  . .., 

91 The 1971 age-spec i f ic  b i r t h  r a t e s  a r e  ISPC es t ima te s .  The - 
age p a t t e r n  of f e r t i l i t y  f o r  P r o j e c t i o n  3  i n  2001 is t h e  
UN low f e r t i l i t y ,  broad-peak p a t t e r n .  The f e r t i l i t y  a g e  
p a t t e r n  d i s t r i b u t i o n s  a p p l i c a b l e  i n  2001 f o r  P r o j e c t i o n s  
1 and 2  a r e  i n t e rmed ia t e  between t h e  base yea r  f e r t i l i t y  
p a t t e r n  and t h e  UN low f e r t i l i t y ,  broad-peak p a t t e r n .  
L inear  i n t e r p o l a t i o n  is used between b i r t h  r a t e s  over  
t h e  p r o j e c t i o n  i n t e r v a l .  (See Popula t ion  B u l l e t i n  of 
t h e  United Nations,  UN P u b l i c a t i o n  !/7, 1963, pp. 101- 
121) 

101 Net ou t  migrants  were about .01% of t h e  t o t a l  popu la t ion  i n  - 
1970: s e e  The Popula t ion  of Indones ia ,  CICRED.Series, 
p. 19. 

111 I n  1961 urban a r e a s  was def ined  a s  m u n i c i p a l i t i e s ,  kabuputen - 
c a p i t a l s  and o t h e r  p l aces  wi th  urban c h a r a c t e r i s t i c s  and 
popula t ion  exceeding 20,000. The 1971 census extended t h e  
d e f i n i t i o n  s l i g h t l y  by c l a s s i f y i n g  each desa  ( v i l l a g e )  
o t h e r  than  those  wi th  municipal boundries  a s  urban o r  
r u r a l  on t h e  b a s i s  of s imple c r i t e r i a ,  e f f e c t i v e l y  r e -  
moving t h e  lower bound of 20,000 and probably making t h e  
census l i m i t s  f o r  a l l  urban p l aces  co inc ide  approximately 
wi th  t h e  l i m i t s  of urbanized a reas .  See The Popula t ion  
of Indonesia ,  CICRED S e r i e s ,  p. 49. 

12! For more d e t a i l  on t h i s  method s e e  UN Popula t ion  Div i s ion ,  - 
Department of Economic and S o c i a l  A f f a i r s ,  Some Simple 
Methods f o r  Urban and Rural  Popula t ion  Forecas t s ,  United 
Nations P u b l i c a t i o n s  ESA/P/W.P.~~,  September 1971. 

13 /  I B I D ,  pp. 88-107. - - 
.. . 

-, 
. - 



FIGURE C-5 -- AGE AND SEX STRUCTURE OF THE TOTAL POPULATION IN 1971 and 2001 UNDER 
ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 
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FIGURE C-6 -- -- AGE AND SEX STRUCTURE OF THE URBAN POPULATION IN 1971 and 2001 
UNDER ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS . 
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FIGURE C-7 -- AGE AND SEX STRUCTURE OF THE RURAL POPULATION IN 1971 and 2001 
UNDER ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 
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TABLE C-5 -- -. TOTAL POPULA1'ION BY SEX AND LOCATION UNDER ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 
(in thousands) 

Pro j cc tion Year 

1. Rapid Population 1971 
Growth -- Sl.owly 1976 
Declining Fertility 1981 

1986 
1991 
1996 
2001 

Moderate Population 1971 
Crowth -- Moderately 1976 
Declining Fertility 1981 

1986 
1991 
1996 
2001 

1 

3. Slow Population 1971 
Growth -- Rapidly 1976 
Declining Fertility 1981 

1986 
1991 
1996 
2 001 

Total 
Population 

126,692 
142,704 
162,199 
185,390 
212,332 
243,339 
279,364 

Males 

62,465 
70,492 
80,309 
92,015 
105,635 
121,331 
139,586 

Females 

64,227 
72,212 
81,890 
93,374 
106,697 
122,008 
139,778 

Rural 
Population 

104,521 
115,603 
128,823 
144,123 
161,292 
180,288 
201,487 

Urban 
Population 

22,171 
27,101 
11,376 
41,267 
51,040 
63,051 
77,877 

Ratio of 
Urban to Total 
Population 

.i750 

.i899 

.2058 

.2226 

.2404 

.2591 

.2788 



TABLE C - 6  -- VARIOUS DEHOCRAPHIC CHARACTERISTICS UNDER ALTERUTXVE FERlTLIIP DECLN'E ASSUKPTIONS 

1. Ri~pid Populat ion 
6rowtl1 -- Slowly 
Decl ining F e r t i l i t y  

1/ Birth- ~ e a t d '  Crude B i r t h  Crude Death 
Year ( i n  thousands) ( i n  thousands) . Rate - Rate 

Groaa . 
Reproduction 

Rate 

2.894 
2.811 . 
2.728 
2.646 
2,563 
2.480 

?#male Lif. 
Expectancy 
a t  B i r t h  

44.10 
46.52 
49.12 
51.93 
54.98 
58.28 

Hala Lif. Rural-Urban 
Expectancy . Migrante 

a t  B i r t h  ( i n  thoumandm1 

'41.23 2,128 
43.53 2,573 
46.02 3,119 
48.71 3,776 
51.63 4,558 
54.83 5,491 

2. Moderate Popula t ion  1971-1976 28,792 13.129 .04 23 .0195 2.853 44.10 41.23 2,122 
Growth -- Moderately 1976-1981 31,691 13.418 .04 18 .0177 2.689 46.52 43.53 2,548 
p e c l i n i n g  F e r t i l i t y  1981-1986 34,430 13.594 .O?tO3 .0159 . 2.525 49.12 46.02 3,053 

1986-1991, 36,715 13,584 .0380 . .0141 2.361 51.93 48.71 3,638 
1991-1996 38,596 13,369 .0355 .0123 2.197 54.98 51.63 . 4,365 
1996-2001 40,351 12,944 .0331 .0106 2.033 58.28 a54 -83 5,056 

3. Slov Populat ion 
Crowth -- Rapidly 
n e c l i n i n g  F e r t i l i t y  

1/ Five-year t o t a l e .  - 



TABLE C-7 -- TOTAL POPULATION BY AGE STRUCTURE UNDER ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 
( i n  thousands) 

Rat io  t o  T o t a l  

To ta l  Populat ion i n  Age Croup Populat ion 

P r o j e c t  i on  Year Populat ion 0-14 15-64 6 5+ 0-14 15-64 6 5 + .  

. Rapid Popula t ion  1971 126,692 56,348 68,205 2,139 .445 .538 .017 
Growth -- Slowly 1976 142,704 62,546 77,746 2,412 .438 .545 .017 
Decl in ing  F e r t i l i t y  1981 162,199 70,410 88,853 2,936 .434 .548 .018 

1986 185,390 81,031 100,531 . 3,828 .437 .542 .021 
1991 212,332 92,799 114,526 5,008 .437 .539 .024 
1996 243,338 105,172 131,773 6,393 .432 .542 .026 
2001 279,363 118,734 152,781 7,848 .425 .547 .028 

2. Moderate Popula t ion  1971 126,692 56,348 68,205 2,139 .445 .538 -017 
Growth -- Moderately 1976 142,355 62,197 77,746 2,412 .437 .546 .017 
Decl ining F e r t i l i t y  1981 160,628 68,839 88,853 2,936 .429 .553 -018 

1986 181,464 77,105 100,531 3,828 ,425 .554 ,021 
1991 204,595 85,373 114,214 5,008 .A17 .558 .024 
1996 229,822 93,094 130,335 6,393 .405 .567 .028 
2001 257,229 100,265 149,116 7,848 .390 .580 .031 

3. Slow Populat ion 1971 126,692 56,348 68,205 2,139 -445 .538 -017 
Growth -- Rapidly 1976 142,038 61,880 77,746 2,412 .436 .547 .017 
Decl ining F e r t i l i t y  1981 159,245 67,457 88,852 2,936 -424 .558 .018 

1986 178,036 73,677 100,531 3,828 .414 .565 .022 
1991 197,831 78,893 113,931 5,008 .399 -576 .025 
1996 217,997 , 82,536 129,068 6,393 .379 .592 .029 
2001 238,027 84,264 145,915 7,848 . .354 .613 .033 

Number o f 
"Dependents" 

per  100 "Work-Age" 
Popula t ion  



TABLE .- C-8 -- POPULATION BY AGE. SEX, A !  LOCATION VNDER PROJECTION 1 - 
( i n  tlloueande) 

RURAL UALE 

1976 - 1986 1991 - 1996 - 2031 

10,151 11,483 12,835 14,098 15,368 16,836 
8.285 9.401 ln.75L 1 2 , 1 4 4  13,405 14.E56 
7,413 7,756 8,791 10,034 11,321 12,554 
6,007 6,662 6,956 7,861 8,958 10,076 
5,425 5,462 6,055 6,313 7,136 8,121 
3,339 5,409 5,487 6,123 6,439 7,331 
3,302 3,161 5,139 5,228 5,860 6,182 
3,051 3,219 3,105 5,032 5,212 5,835 
2,647 2,772 2;933 2,834 4,655 4,784 
2,288 2,423 2,554 2,719 2,646 4,371 
1,828 2,024 2,163 2,298 2,469 2,423 
1,309 1 ,513  1,695 1.831 1,969 2,137 

874 1,078 1,280 1,471 1,631 1,798 
489 595 7 58 928 1,099 1 ,253  
412 416 575 767 1,015 1,312 

A L E -  
0-4 ' 

5- 9 
10-14 
15-19 
20-24 
25-29 
30-34 
35-39 
40-44 
45-49 
50-54 
55-59 
60-64 
65-69 

7 0 t  

RURAL F C W E  

1981 - 1986 1991 

RAPID POPULATION CROVRl 

URBAN W E  

1971 1976 1981 1986 1991 1996 2001 - - - - - - -  
1,826 2,251 2,823 3,494 4,258 5,128. 6,208 . 
1,427 1.552 2 . n 7 ~  7 . 6 ~  3,299 4,050 4,930 
1,403 1,712 1,985 2,492 3,156 3,933 4,820 
1,613 1,785 2,194 2,537 3,181 4,005 4,978 
1,045 1,848 2,063 2,532 2,929 3,658 4,600 

843 883 1,585 1 ,781  2,205 2,562 3,223 
726 835 886 1,596 1,801 2,230 2,601 
538 616 7 21 770 1,398 1,584 1,977 
510 590 685 . 8 0 2  860 1,560 1,772 . 
406 489 575 671 792 852 1,555 
308 386 474 561 662 785 852 
230 3 0 4 '  389 483 ' 5 7 9  688 825 
117 151 206 271 346 423 516 
8 9 99 133 188 255 334.  421 
69 7 2 90 124 184 269 384 



I~OPULATTON BY AGE, SEX. I L I  LocArxon ~ E R  PROJECTI~ 2 - ~ D E R A T ~  WP~ATION C B ~  C-9 -- ---- 
(in thousands) 

RURAL %LE 

1971 -- 1976 - 1981 - 1986 - 1991 1996 2001 
9.0% in,'107 in .978  11,RhQ 1?,sh2 13.091 13,577 
7,895 8,285 9,270 10,283 11,231 12.024 12,661 
6,659 7,413 7,757 8,669 9,596 10,470 11,185 
5,948 6,007 6,663 6,960 7,755 8,558 9,318 
3,763 5,425 5,463 6,058 ' 6,318 7,040 7,767 
3.493 3,3j9 5,410 5.489 6,127 6,443 7,231 
3,144 3,302 3.161 5,141 5,231 5,864 . 6,186 
2,917 3.051 3,270 3,106 5,085 5,215 5,837 
2,511 2,647 2,772 2,934 2.836 4,657 4.794 
2,081 ,!,?Ha 2,424 2,555 2,720 2,647 4,373 
1.597 1,828 2,024 2,164 2.300 2,470 2,424 
1,087 1,309 1,514 1,696 1,832 1.970 2,138 

741 874 1,079 ' 1.280 1,472 1,632 1,799 
458 489 595 7 59 928 1,099 1,253 
'196 . 4 12 461 576 767 1.016 1,312 

RURAL F E W E  

- 1 9 8 6 -  1991 
1 ,  , ." -.. 

* * , - I *  

9,123 10,100 11,010 
7,630 8,383 9,251 
6,718 7,016 7,700 
5,725 6,353 6,644 
5,706 5,781 6,460 
3,465 5,414 5,497 
3,386 3,260 5.106' 
3,003 3,186 3,oao 
2,641 2,787 2,972 
2,293 2,388 2,538 
1,748 1,981 2,086 
1,245 1,518 1,759 

707 934 1.165 
662 836 1,120 



TABLE C-10 -- POPUIATION BY ACE, SEX, A.S'D LOCATIOS tJZIER PROJECTION 3 - S W J  POPULATION CRWlrrB 
(in thousands) 

RURAL ?!ALE 

1971 1976 - 1981 - 1986 1996 2001 
9,026 9.876 in.s16 11.027 11.216 i!,nq~ rn,710 
7,895 8.286 9,150 9.871 10.437 10.736 10.730 
6,659 7.413 7,758 8,559 9.714 9,730 9,996 
5.948 6,007 6,664 6,963 7.658 8,228 8,660 
3.363 5,415 5,465 6,061 6,323 6.953 7.458 
3.493 3,339 5.411 . 5.491 6,130 6.447 . 7,140 
3.144 3,302 3,162 5,144 5,234 5.867 6,189 
2,917 3,052 3.220 3.107 ,5,087 5,218 5.890 
2.511 2,647 2,773 2.935 2,837 5,660 4,789 
2,081 2,288 2,424 2,556 2,721 2.649 4,375 
1.597 1,828 2,025 2,164 2,301 2.472 2,425 
1.087 1,309 1,514 1,697 1,833 1,971 2.139 
741 874 1.079 1,281 1.472 1,633 1.800 
458 489 595 759 929 1,100 1.254, 
396 412 461 576 767 1,016 1,313 

RURAL F E W E  

1981 1986 1991 . 1996 2001 - 
10,302 10,777 10.956 10,835 10,455 
9,005 9.695 10.231. 10,505 10,481 
7,631 8,276 8,882 9,352, 9,568 
6,179 7.019 7,604 8.161 8.581 
5,726 6,356 6,648 7,222 7,762 
5,707 5,783 6,463 6,817 7.460 
3,465 5.416 5.499 6,166 6,518 
3,386 3.262 5,108 5.203 5,846 
3,003 3.187 3,081 4,849 4.958 
2,641 2,788 2,973 2,892 4.573 
2,293 2,389 2,539 2,729 2,672 
1,748 1,982 2,087 2,244 2.437 
1,245 1,518 1.!60 1,897 2,085 
7 07 934 1,166 1.383 1,523 
662 836 1.121 1,485 1,898 



APPENDIX D: Preliminary Socio-Economic Prof i les:  
Housing 



PBELIMINARY PROJECTIONS OF HOUSING SECTOR REQUIREMENTS 

She l t e r  is a primary need of human beings. Adequate housing 

f o r  t h e  population i s  not  only a s o c i a l  ob jec t ive  but  a l s o  an 

economic considera t ion  t h a t  a f f e c t s  t h e  h e a l t h  and p roduc t iv i ty  

of l abor  resources. 

The housing s i t u a t i o n  i n  Indonesia is p a r t i c u l a r l y  c r i t i c a l  

i n  t h e  urban areas ,  where housing const ruct ion  has not  kept pace 

wi th  t h e  rapid population inc reases  r e s u l t i n g  from both high natu- 

r a l  inc rease  and rural-urban migration. Although high r a t e s  of 

b i r t h  i n  r u r a l  a reas  a r e  a l s o  increas ing r u r a l  housing needs, t h e  

problem is  l e s s  severe  than i n  urban areas .  Besides t h e  f a c t  t h a t  

r u r a l  population grows l e s s  r ap id ly ,  f a c t o r s  such a s  t h e  s o c i a l -  

philosophy i n  r u r a l  communities of 'gotong royong' (helping each 

o the r  a s  p a r t  of community e f f o r t ) ,  t h e  high incidence of home 

ownership (94 percent ) ,  and t h e  cheaper cons t ruct ion  c o s t s  l e s s e n  

t h e  r u r a l  housing problem. 

Here an attempt i s  made t o  es t imate  f u t u r e  housing requi re-  

ments i n  r u r a l  and urban a r e a s  under t h e  t h r e e  a l t e r n a t i v e  demo- 

graphic p ro jec t ions  .I1 The housing p ro jec t ions  inc lude  requi re-  

ments by type of s t r u c t u r e ;  permanent, semi-permanent - 1, s e m i -  

permanent - 2,  and temporary.- '/ Not only the  t o t a l  number of 

housing u n i t s  by type and s e c t o r  a r e  ca lcu la ted ,  but a l s o  t h e  new 

housing u n i t s  t h a t  w i l l  have t o  be constructed wi th in  each f i v e -  

year  i n t e r v a l  t o  meet population growth, a t t r i t i o n ,  and t h e  c u r r e n t  

housing shortage. 

Demand Rates: The percentage d i s t r i b u t i o n  of housing types i n  
3 / urban and r u r a l  a reas  i n  the  base year i s  displayed below:- 



TABLE D-1 - PERCENTACE DISTRIBUTION OF HOUSING BY TYPE 
?orcentage of Urban Percentage of Rural 

me of Housin& Housirn Bousin~ 

PerJnent  ,186 ,038 
Serli-Permanent - 1 ,168 .065 
Sad-Permanent - 2 ,437 .532 
Tmporary . . - .209 - .365 

Total 1.000 1.000 

Note t h a t  i n  urban a r e a s ,  permanent and semi-permanent - 1 housing 

is more p reva l en t  than i n  r u r a l  a r e a s  (35.4 pe rcen t  of t h e  t o t a l  

urban housing s t o c k  compared t o  10.3 pe rcen t  of t h e  t o t a l  r u r a l  

s t ock ) .  For t h e  p r o j e c t i o n s ,  t h e  assumption i s  made t h a t  t h i s  

base yea r  percentage d i s t r i b u t i o n  of housing types  i n d i c a t e s  t h e  

u s e r  popula t ion  demand r a t e s  f o r  t h e  v a r i o u s  housing types.  A 

demand r a t e  i s  t h a t  p ropor t i on  of t h e  popu la t i on  t h a t  w i l l  u s e  o r  

r e q u i r e  a p a r t i c u l a r  type  of housing. For example, t h e  p ropor t i on  

of  t h e  urban popula t ion  demanding permanent housing is .186, t h e  

p ropor t i on  demanding semi-permanent housing i s  .168, etc. These 

demand r a t e s  a r e  assumed t o  remain c o n s t a n t  over  t h e  p r o j e c t i o n  

per iod . 

Serv i ce  Rat ios:  The t o t a l  number of housing u n i t s  r equ i r ed  by 

type over  t h e  p r o j e c t i o n  per iod  i s  found by mu l t i p ly ing  t h e  r e l e -  

van t  u se r  popula t ion  by a  s e r v i c e  r a t i o .  A s e r v i c e  r a t i o  i s  t h e  

number of u n i t s  per  u se r  popula t ion .  

I n  1971 an over-crowded s i t u a t i o n  e x i s t e d  i n  urban Indones ia ,  

w i th  an es t imated  average  of 8  i n h a b i t a n t s  per  housing u n i t  (equi-  

v a l e n t  t o  a  s e r v i c e  r a t i o  of .135), whi le  an urban household i s  

es t imated  t o  have an average  of  4.9 members ( equ iva l en t  t o  a  s e r -  

v i c e  r a t i o  of .204). Assuming t h a t  a  long-term o b j e c t i v e  i s  t o  

a t t a i n  one house p e r  fami ly  by t h e  yea r  2001, t h e  s e r v i c e  r a t i o  i n  

urban a r e a s  i s  assumed t o  i n c r e a s e  g r a d u a l l y  over  t h e  p r o j e c t i o n  

per iod  from .I25 i n  1971 t o  .204 i n  2001. .- 

l 
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For rural areas, the average size of a household is estimated 

to be 4.2 members and the average number of inhabitants per housing 

unit is estimated to be 5.4. Thus, for rural areas the service 

ratio is assumed to increase over the projection period from .I85 
4 / in 1971 to -238 in 2001.- 

Attrition Rates: An attrition or replacement rate is that propor- 

tion of the housing stock that must be replaced every year. The 

types of housing structures categoried here -- permanent, semi- 

permanent - 1, semi-permanent - 2, and temporary -- each have a 

different life expectancy due to differences in building strength. 

Table D-2 gives the estimates of the average number of years which 
5 / each housing type lasts and the accompanying attrition rate.- 

TABLE D-2 -- HOUSINC ATTRITION RI\TES 

Average Length of  
Typa o f  Houaina Sarvice Life .  i n  Years A t t r i t i o n  Rate 

, k t o a n e n t  
Sad-Permanent - 1 
Semi-Permanent - 2 
Tamporary 

Construction Schedule to Meet the Current Housing Shortage: 

Presently, housing in Indonesia is overcrowded. An estimate of the 

housing shortage or deficit in the base year is made by finding the 

difference between the actual number of housing units of each type 

in 1971 and the 'ideal' number that would relieve the current over- 

crowding; i.e., allow 1 housing unit per household. 

If the government wants to remove the current deficits in 

housing within the next, say, 15 years, they might follow an annual 

construction schedule such as that indicated below: 



TABLE I)-3 - CONSTRUCTION SCHEDULE TO RMOVE CURRENT HOUSING DEFICIT 
(in thousands) 

h u r l  Construction 
to  Remove Def icit 

type of Housina 1971 Housing Deficit Within 15 Years 

U r h n  : 
?e+nent 
Semi-permanent - 1 
Semi-Permanent - 2 
Temporary 

h.1: 
Permanent . 210.5 
Cud-Permanent - 1 ' 360.0 
Ltmi-Permanent - 2 2,947.1 
T amporary 2,021.9 

Cons t ruc t ion  Costs: Cons t ruc t ion  c o s t s  a r e  much cheaper  i n  r u r a l  

than i n  urban a r e a s ,  due t o  t h e  f r e e  l a b o r  o f t e n  a v a i l a b l e  w i t h  

'gotong royong' ,  t o  t h e  e a s e  of o b t a i n i n g  b u i l d i n g  m a t e r i a l s ,  and 

t o  t h e  more temporary n a t u r e  of r u r a l  s t r u c t u r e s .  The P u b l i c  Hous- 

i n g  D i r e c t o r a t e  of Indones ia  e s t i m a t e s  t h a t  u n i t  c o n s t r u c t i o n  c o s t s  

i n  r u r a l  a r e a s  are about  o n e - f i f t h  of  t h a t  i n  urban a r e a s .  For t h e  

p r o j e c t i o n s  of housing c o s t s  i t  is  es t imated  t h a t  a n  urban housing 

u n i t  of minimum s tandard  c o s t s  about  415,000 Rupiah and a r u r a l  

u n i t  c o s t  83,000 ~ u p i a h . ~  Constant 1971 p r i c e s  a r e  assumed ove r  

t h e  p r o j e c t i o n  pe r iod ,  w i t h  an  annual  i n c r e a s e  i n  p r i c e s  due t o  

q u a l i t y  improvements of one percent  pe r  annum. 

P r o j e c t i o n  Resu l t s  

Housing Requirements i n  t h e  Urban Sec tor :  For t h e  urban s e c t o r ,  t h e  

t o t a l  number of housing u n i t s ,  necessary  t o  meet t h e  requi rements  of  

both an i n c r e a s i n g  popu la t i on  and a  r educ t ion  i n  t h e  number of per-  

sons  per  housing u n i t ,  i n c r e a s e s  from approximately 2.8 m i l l i o n  

u n i t s  i n  1971 t o  approximately 15.9,  14.6, and 13.5 m i l l i o n  u n i t s  



by t h e  yea r  2001 f o r  r a p i d ,  moderate,  and slow popula t ion  growth 

assumptions, r e spec t ive ly .  This  is  equ iva l en t  t o  a n  annual  average  

growth r a t e  of 6.0, 5.7, and 5.4 percent .  (See Table D-9) The 

breakdown by type  of s t r u c t u r e  is shown i n  Table D-4. 

Ca lcu la t ions  were a l s o  made of t h e  a d d i t i o n a l  u n i t s  neces sa ry  

t o  m e e t  t h e  needs of i n c r e a s i n g  popula t ion ,  t h e  r educ t ion  of over- 

crowding, t h e  replacement of o l d  u n i t s ,  and r educ t ion  of t h e  c u r r e n t  

d e f i c i t .  The a d d i t i o n a l  u n i t s  r equ i r ed  by type  of s t r u c t u r e  f o r  

every  f ive-year  i n t e r v a l  a r e  c a l c u l a t e d  i n  Table D-6. The t o t a l  

number of a d d i t i o n a l  u n i t s  r equ i r ed  i n c r e a s e s  from 2,803 thousand 

f o r  t h e  f ive-year  per iod  ending i n  1976 t o  9,211 thousand i n  t h e  

f ive-year  per iod  ending i n  2001' i n  P r o j e c t i o n  1; from 2,792 thou- 

sand t o  8,268 thousand i n  P r o j e c t i o n  2; and 2,783 thousand t o  

7,455 thousand i n  P r o j e c t i o n  3. 

Given t h e  p ro j ec t ed  i n c r e a s e s  i.n u s e r  popula t ion ,  i n c r e a s e s  

i n  t h e  s e r v i c e  r a t i o ,  d e p r e c i a t i o n  and c l o s i n g  of t h e  c u r r e n t  hous- 

i n g  d e f i c i t ,  c o n s t r u c t i o n  c o s t s  were c a l c u l a t e d  under t h e  un i t - cos t  

assumptions s t a t e d  e a r l i e r .  Urban cons t ruc t ion  c o s t s  i n  P r o j e c t i o n  

1 f o r  t h e  f ive-year  per iod  ending i n  t h e  yea r  2001 is  more t h a n  

f i v e  t imes t h e  c o s t s  i n  t h e  per iod  ending 1976 -- i n c r e a s i n g  from 

1,205.1 b i l l i o n  rup iah  t o  over  5,000 b i l l i o n . r u p i a h  (Table D-8). 

The corresponding i n c r e a s e s  f o r  P r o j e c t i o n  2 and 3 a r e  from appro- 

ximately 1,200 t o  4,555 and 1,196 t o  4,106 b i l l i o n  Rupiah, respec-  

t i v e l y .  This  r e p r e s e n t s  an  annual  average growth r a t e  i n  con- , . 

s t r u c t i o n  c o s t s  of 6.0, 5.5, and 5.1 percent  r e s p e c t i v e l y  f o r  t h e  

t h r e e  p ro j ec t ions .  The impact of a  slow r a t e  of urban popu la t ion  

growth can be gauged by a  comparison of t h e  c o s t s  f o r  t h e  f i v e -  

year  per iod ending 2001 i n  P r o j e c t i o n  1 and 3. The d i f f e r e n c e  is 

over  500 b i l l i o n  Rupiah. 

Housing Requirements i n  t h e  Rura l  Sector :  I n  t h e  r u r a l  s e c t o r ,  

t h e  t o t a l  number of housing u n i t s  needed both  t o  support  a growing 

popula t ion  and t o  reduce overcrowding i n c r e a s e s  from approximately 



47.9, 44.1, and 40.9 mi l l ion  u n i t s  by year 2001 f o r  r ap id ,  moderate, 

and slow population growth assumptions respect ively .  This amounts 

t o  an annual average r a t e  of growth of 3.1, 2.8, and 2.5 percent  

f o r  the  th ree  projec t ions .  (Table D-10) The breakdown by type of 

s t r u c t u r e  i s  given i n  Table D-5. The number of new housing u n i t s  

i n  t h e  r u r a l  sec to r  required t o  meet the  needs of a growing r u r a l  

population, t o  reduce overcrowding, t o  replace  old houses and t o  

reduce the  current  d e f i c i t  were ca lcula ted  f o r  the  p ro jec t ion  per- 

iod. (Table D-7) The t o t a l  number of new r u r a l  housing u n i t s  

increase  from about 18 b i l l i o n  u n i t s  i n  the  five-year period ending 

1976 t o  over 30 mi l l ion  u n i t s  i n  the  five-year period ending 2001 

f o r  Projec t ion 1; from 16 mi l l ion  t o  27 mi l l ion  i n  Projec t ion 2; 

and from 16 mi l l ion  t o  j u s t  under 25 mi l l ion  i n  Projec t ion 3. 

Construction c o s t s  f o r  the  r u r a l  s e c t o r  were projec ted  based 

upon t h e  above ca lcu la t ions  of add i t iona l  u n i t s  required and upon 

the  u n i t  c o s t s  estimated e a r l i e r .  Projected const ruct ion c o s t s  i n  

t h e  r u r a l  s e c t o r  is  s u b s t a n t i a l l y  l e s s  than i n  t h e  urban a r e a  

(Table D-8) due t o  t h e  slower r a t e  of populat ion growth i n  t h e  

r u r a l  s e c t o r  r e s u l t i n g  from s i g n i f i c a n t  r u r a l  out-migration and t o  

the  prevalence of lower cos t  housing i n  the  r u r a l  sec to r .  Rural 

const ruct ion c o s t s  i n  Projec t ion 1 f o r  t h e  five-year period ending 

year 2001 is more than 2 times t h e  c o s t s  i n  t h e  period ending 1976 

-- increas ing from 1,381 t o  3,367 b i l l i o n  rupiah. (Table D-8) 

The corresponding increases  f o r  Projec t ion 2 and 3 a r e  from 1,375 

t o  3,028 and 1,370 t o  2,735 b i l l i o n  rupiah,  respect ively .  This 

represents  an average annual r a t e  of growth of 3.6, 3.2, and 2.8 

percent respect ively  f o r  t h e  th ree  projec t ions .  The impact of a 

slow r a t e  of r u r a l  population growth can be gauged by a comparison 

of the  c o s t s  f o r  t h e  five-year period ending 2001 i n  Pro jec t ion  1 

and 3. The di f ference  is  over 600 b i l l i o n  rupiah. 



The Impact of Populat ion Growth Upon Housing Requirements: As noted 

above, f e r t i l i t y  d e c l i n e s  could have some s i g n i f i c a n t  impact on t h e  

number of housing u n i t s  and consequently t h e  c o s t  requirements.  

However, i n  t h e  above a n a l y s i s  no a t tempt  w a s  made t o  s t r i c t l y  

s e p a r a t e  t h e  e f f e c t s  of a growth i n  popula t ion  from t h a t  of a growth 

i n  t h e  s e r v i c e  r a t i o s  and t o  measure t h e i r  impact on growth of  t h e  

housing u n i t s  required.  I n  o rde r  t o  accomplish t h i s ,  t h e  s e r v i c e  

r a t i o s  were held cons tan t  i n  a l l  t h r e e  p r o j e c t i o n s  and only  popu- 

l a t i o n  w a s  allowed t o  increase .  The r e s u l t s  i n d i c a t e  t h a t  popula- 

t i o n  growth accounts  f o r  a major po r t ion  of t h e  increased  r equ i re -  

ments both  i n  t h e  r u r a l  and urban sec to r s .  For example, i n  t h e  

r u r a l  s e c t o r  t h e  percent  of housing needed t o  meet popula t ion  in-  

c r e a s e s  a lone  is 63 percent  f o r  P r o j e c t i o n  1 and 58 percent  f o r  

P r o j e c t i o n  3. For t h e  urban s e c t o r  i t  is 53 and 51  i n  t h e  two 

p r o j e c t i o n s  r e spec t ive ly .  (Tables  D-9 - 10) 



FOOTNOTES FOR APPENDIX D 

PRELIMINARY PROJECTIONS OF HOUSING SECTOR REQUIREMENTS 

11 The HOUSE2 submodel is used for the projection of housing - 
requirements. 

21 This classification, used in the 1961 Indonesian Census, - 
is based on the average length of life of the structure. 

3/ Biro Pusat Stastisik Sensus Penduduk Repuklik Indonesia - 
1961, February 1965, Series RT 11 

4 1  Demographic Institute, University of Indonesia, The Popula- 
tion of Indonesia, September 1973. 

- Ibid. 51 - 
61 U.S.AID, Office of Housing, Shelter Sector Analysis for - 

Indonesia, (unpublished) 1974. 



D-1 - TOTAL URBAN HOUSING REQUIREXENTS UNDER A L ~ T I V E  
FERTILITY DECLINE ASSLWTIONS 

Projection 1 
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/ 

Projection 2 
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FIGURE D-2 -- TOTAL RURAL HOUSING REQUIREMENTS UNDER ALTERNATIVE 
FERTILITY DECLINE ASSUMPTIONS 



TABI.1: D-4 -- URBAN HOUSTNC REQUIREMENTS BY TYPE L1\'DER ALTeR.YATIVE KRTILIIT DECLINE ASSlMPTIONS 
( i n  thousands) 

Serv ice  Rat io  
(Number of 

housing u n i t s  Pernanen t Seni-Permanent - 1 Sani-Permanent - 2 Temporary 
T o t a l  

per u s e r  Vser T o t a l  Housing User T o t a l  Housing User T o t a l  Houeing Deer T o t a l  Houriry Urban 
I'rolcs?.tion Year pvpu!atlon) Populat ion Uni t s  Required Populat ion P n i t s  Required Populat ion Uni t s  Required Populat ion Unite  Required Uni te  

1. 1<:1p Ld 1971 . I25 4.123 515 3,725 466 9,689 1,211 4,634 579 2,771 
1'4,pulat lon  1976 . I38  5,041 696 4,553 629 11,843 1,636 5,664 783. 3,744 
(:rout 11 1981 .151 6,208 939 5,607 849 14,585 2,207 6,976 1,056 5,051 

1986 . I65 7,676 1,263 6,933 1,140 18,034 2,967 8,625 1,419 6,789 
1991 . I78  9,493 1,687 8,575 1 ,523  22.304 3,963 10,667 1,895 9,068 
1996 .191 11,727 2.238 10.593 2,021 27,553 5,258 13,178 2,515 12,032 
2001 .204 14.485 2,955 13,083 2,669 34,032 6,942 16,276 3,320 15,886 

2. blotlcrate 1971 .125 4,124 515 3,725 . 466 9,689 1 ,211  4,834 579 2,711 
1'1~pulilt lon 1976 .138 5.028 695 4,542 6 28 11,814 1,632 . 5,650 781 3,736 
(:I owth 1981 . I 5 1  6,148 930 5,553 840 14,444 2,186 6,908 1,045 5,001 

1986 '. 165 7,513 1,236 6,786 1.116 17,652 2,904 8,442 1,389 6,645 
1 9 ~ 1  . l i b  9,148 1,625 8,262 1,468 21,492 3,818 l~,i7; i , G ~ b  8,737 
1996 . I91  11,076 2,114 10,004 1,909 26,023 4,966 12,446 2,375 11,364 
2001 .204 13.337 2,721 . 12,047 2,458 31,335 6,392 14,987 3,057 14,628 

3. Slow 1971 . I25 4,124 515, 3,725 466 9.689' 1 ,211  4,634 . 579 2,771 
Pcjpulation 1976 .138 5,017 693 4,537 626 11,788 1,629 5,638 779 3,727 
Crowtll 1981 . I51 6,095 922 5,505 833 14,320 2,167 6,848 1,036 4,958 

1986 .165 7,371 1,213. 6,658 1.095 17,318 2,849 8,283 1,362 9,517 
1991 .I78 8,845 1,571 7,989 1,419 20,781 3,692 9,939 1,766 8,448 
1996 .191 10,506 2,005 9,489 1,811 24,684 4,711 11,805 2,253 10,790 
7001 .204 12,342 2,518 11,147 . 2,274 28,997 5,915 13,868 2,829 13,536 

i 



TAH1.E D-5 -- -- R U M L  IIOUSINC REQUTRD!FYTS BY TYPE L%"ER ALfERUTIVE FERT'RIil DECLNE ASS(MPTI0NS 
( in  thousands) 

cr!&;l**n -- Year 

1. fL111id 1971 
I'tbpulation 1976 
c;rowt11 1981 

1986 
1991 
1996 
2001 

2. Hc~clcrate 1971 
I'clpuli~t ion 1976 
(;rowtll 1981 

1986 
1991 
1996 
2001 

Service Rntio 
(Number of 

houslng uni ts  
per user 

P o p ~ ~ l a t  ion 

3. Slow 1971 .185 
Population 1976 .194 
Crowth 1981 .203 

1986 ,212 
1991 .220 
1996 .229 
2001 .238 

Permanent Semi-Permanent - 1 Semi-Permanent - 2 Temporary 
Total  

User Total Housing User Total  Housing User Total Houaing Uaer Total  Houaing Rural 
Population Units Required Population Units Required Population Units Required Population Unite Required Unite 

3.972 735 6,794 1,257 55,605 10,287 38,150 7,058 19,336 
4,393 851 , 7,514 1,457 61,501 11,921 42,195 8,197 22,408 
4.895 992 8,373 1,697 . 68,534 13,890 47,020 9,529 26,108 
5,477 , 1,158 9,368 1,981 76,673 52.605 11,126 30,481 16,216 
6,129 1,350 10,484 2,310 85,807 18,906 58,872 12,971 35,537 
6,851 1,570 11.719 2,686 95,913 21,980 65,805 15,080 41,316 
7,657 1,822 13.097 3,117 107,191 25,511 . 73,543 17,503 47,953 

* 

3.972 735 6,794 1.257 55,605 10,287 38,150 7,058 19,336 
4,382 869 7,496 - 1,453 61,350 11,892 42,092 8,159 22,856 
4,868 983 8,292 . 1,681 67,870 . 13,755 46,565 9,437 25,856 
5,361 1.134 9,170 1,939 75,050 15,873 51,491 10,890 29,836 
5,906 1,301 10,102 2,226 82,680 56,726 12,499 34,243 18,217 
6,470 1,483 11,068 2,536 90,585 20,759 62,150 14,243 39,021 
7.050 1,678. 12,059 2,870 98,698 23,490 67;716 16,116 44,154 



T A B U  D.6 --ADDlTlOttAL UR8W HOUSItiG UNITS RE'YJIRE9 BY TYPE V S l E R  ALTERUTIVE FERTlLlTT DECLINE ASSWTIOHS 
[ i n  ttousands) 

AdJ i t i ona l  urban p e r a n e n t  A::i t i c n r  1 urban s c l - p e r a n e n t  1 A 5 3 i t i o n t l  urban r m f - p e m n e n t  2 Addl t i O ~ l  urban tanporaty 
u n i t r  requ i red t o  prowlee f o r  uni  ts r y a i r e j  to p m d i d e  f o r  un i  !s requ i red t o  p rov ide  f o r  u n i t s  r equ i red  t o  p r o v l d t  f o r  

-P&;'ld t i o n  P o ~ ~ l a t i c n  Pa9u l a t i o n  Popula t ion 
P r o j e c t i o n  Years* growttl and grcmth and g m d ~  and Q r W t h  and 

redur t,d Current reduced Current  r e d x e d  Current reduced Current  
overcrowding A t t r i t i o n  d e f i c i t  To ta l  owercrarding A t t r l t l o n  d e f i c l t  f o u l  overcrcnrding A t t r l t i o n  d e f i c i t  T o t r l  ove rc rwd lng  A t t r 4 t f o n  d e f l c f t  ~~~~l 

1976 181 73 109 352 163 106 98 367 425 412 255 1,092 20 3 6 56 
109 450 219 1 42 571 5 56 255 1,382 273 

122 982' 
1. Rapld 1981 243 99 255 1.762 122 1.281 

98 460 759 
886 

748 popu la t i on  1986 323 133 109 565 292 192 98  582 36 3 1.193 
9 36 

122 1,678 
growth 1991 424 178 632 38 3 257 669 1,093 - 1.999 476 1.599 - 1.336 - 2.631 

- 2.076 
1996 551  237 763 459 3:2 843 1.235 620 2.130 - 2.760 

1976 I79 73 109 361 162 1C6 98  365 ' 421 411 255 1,087 202 
lC2 98 452 554 553. 255 1.361 122 974 2. Moderate 1981 2 36 98 109 442 213 265 881 

306 131 109 566 276 1 e9 98  563 718 737 . 255 1.710 343 
656 122 1.268 

popu la t i on  1986 1.176 
915 975 

122 1.641 
growth 1991 339 173 552 352 253 602 - 1.890 . . 437 1.555 

768 1.149 1.277 - 2.424 
- 1.992 

1996 4 88 226 715 441 327 . - 549 2.035 - 1.653 - 3.079 - 2,584 
2001 607 293 503 548 424 972 1.426 682 . 2,635 - 3.317 

' 1976 178 73 109 359 161 105 9 8  364 41 8 411 200 655 255 1.083 
5 50 255 1,343 

122 977 
3. Slow 1981 224 98 109 ' 435 207 141 98  446 538 257 877 

682 728 255 1.665 122 1.256 popu la t i on  1986 290 129 109 528 262 . l e 7  98 547 - 1,794 
326 

951 
1.160 

244 568 843 403 
122 1,608 

growth 1991 3 59 169 528 324 1.516 ' - 1.919 
1996 4 33 21 7 - 651 392 31 4 - 705 1.018 1,224 - 2.243 - - 2.756 

487 1,952 
3 8  861 1,205 1.552 

- 2.429 
200 1 513 275 788 463 5 76 2.474 . - 3,OW 

m 

* C w l r t l v e  t o t a l  over  f l v t y e r r  l n t e r v t l  ending i n  year  s p u i f l e d .  



. 
TMLE D-7 --AOOITIOtiAL RURAL HOUSING UNITS REQJIREI) B Y  3 P E  U'i3ER ALTERNATIVE FERTlLIlY DECLINE ASSUKPTlOUS 

( i n  t h o ~ ~ b n d l )  

pp ddl  t - .  tonal r u r d l  perndnent Adel t i o n a l  r u r a l  sm l -pe r ranen t  1 AGdi t i o n a l  r u r a l  ran i -pennrnrn t  2 Addl Clonal r u r a l  temporary 
u n i t r  reeu l red t o  prov ide f o r  unt'.s r -u t red to prov ide f o r  un t t s  requ l red t o  prov lde f o r  u n t t s  requ l red t o  prov lde f o r  

T o i Y u l i t ~ o n  Po?ul a t I on Pc ju )a t i on  Populat ion 
P r o j e c t i o n  Years* growth and grout? and gradth and growth and 

reduced Current  reducej Current redaced Current reduced Current 
overcroudlnq A t t r l t l o n  d e f l c l t  Tota l  overcrcndlno A t t r l t l o n  d e f l c i t  To ta l  overcrcndlno A t t r t t t o n  d e f l c i t  Tota l  overcrowding A t t r t t t o n  d e f i c i t  To ta l  

1976 117 98 70 294 299 ' 267 3.277 983 5.893 1.121 7.494 120 587 1.634 674 9.289 
1. Rapid 1981 141 113 70 324 24) 310 123 671 1.969 3.806 983 6,757 1,351 8,704 674 10,729 
popu la t ion 1986 166 132 70 368 264 36 2 120 765 2.327 4,438 983 7,748 1.596 '10,150 674 12,420 
growth 1991 192 154 3:6 329 422 7% 2,653 5.179 - 7,868 1.845 11.843 - 13.688 

1996 220 179 359 376 491 - 13.791 - 15.330 . - .  --a 
e67 3.074 ' 6 . 0 3 0  ' - 9,104 2,109 

.r, C U U ~  L J C  LU- - " a  5:1 571 - 1.22 3.522 7 ,GC6 - 10,b l l  2,4r3 16.022 - 18,425 

1976 115 98 70 282 196 267 120 583 1.605 3.274 983 5.861 1.101 7,487 674 9.262 
2. h d e r a t e  1981 133 113 70 315 22 8 3% 120 655 l ,863 3.785 983 6.631 1.278 8.657 674 10.609 
population 1986 151 130 70 351 259 356 12U 735 2.118 4.374 983 7,475 1,453 10,003 674 12,130 
a r w  th  1991 167 150 31 7 2E6 410 697 2.344 5.036 - 7.380 1.608 11.517 - 17.176 

1976 113 9 7 70 283 193 266 120 579 1.578 3,271 983 5.831 1.083 . 7.480 674 9.237 
3. S l a  1981 127 112 70 309 21 6 307 3.767 983 6.521 1.215 8.615 674 10.534 120 643 1.771 
popula t l o n  1986 138 129 70 337 237 352 120 709 1.937 4,318 983 7.238 1,329 9,875 674 . 11.878 
growth 1991 146 146 292 249 4CO - 650 2.042 4.912 - 6.953 1.401 11.233 - 12.634 

. 1996 148 165 31 3 254 704 2.076 5.529 - 7.605 J.424 12.644 . - 14.068 
450 : 2001 146 183 329 250 501 751 2.046 14.062 , - 15.465 6.149 - - 8,194 1.404 

* ~ u n u l r t i v e  t o t a l  ove r  f i v e y e a r  i n t e r v a l  ending i n  yea r  speclf lcd. . . 
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TABLE D-8 -- CONSTRUCTION COSTS OF NEW HOUSING UNITS REQUIRED 
(billions of Rupiah) 

Annual Average 
Growth Rates 

1976-2001 

Pro j ec t ions Year* Urban Rural Total Urban Rural 

1. Rapid 1976 $,205.1 1,380.6 2,585.7 
Population 1981 1,622.4 1,680.2 3,302.6 - Growth 1986 2,137.1 2,005.4 4,142.5 

1991 2,671.9 2,282.6 4,954.5 
1996 3,691.9 2,776.1 6,468.0 
2001 5,073.7 3,367.0 8,470.7 

I 

2. Moderate 197 6 
Population 1981 
Growth 1986 

1991 
1996 
2001 

.3. Slow 1976 
Population 1981 
Growth 1986 

1991 
1996 
2001 

* Cumulative total over five-year interval ending 
in year specified. . . 



TAB1.e D-9 -- IMPACT OF POPULATION CROUIH ON URBAN HOUSING NEEDS (in thousand uni te )  

Urban Housing Requirements t o  Urban Houring Requirementr t o  . . 
Prn-ri3r for Crovth tn Population Provide f o r  Population 

and t o  Reduce Over-Crovding G r w t h  Alone , Percent of Tota l  
Average Annual Average Annual Requi remntr  Needed 

Tota l  Total  Difference Rate of Growth Tota l  Tota l  Difference Rate of Crovth t o  Provide f o r  
1971 2001 1971-2001 1971-7001 1971 2001 1971-2001 1971-2001 Population Crovth 

Rnptd llopulntion 
Crowt ll 2,771 15.886 13.115 6.0 

f todrr;~te  Population . 
( ; r o w ~ I ~  2,771 14,628 11,857 5.7 2,771 8.963 6,172 4.0 

Slow Populnt ion 
Crowtll 2,771 13,536 10,765 5.4 



TtI1II.E I)-10 -- IMPACT OF POPUI.ATION GROWTH 0 8  RURAL HOUSING NEEDS (in thouraud u n i t s )  

, . Rural  Housing Requireaents  t o  Rura l  Bouring Requircaents  t o  
?rovidr  i u r  G r b - r ; ,  iu l o p u i a t  iuu  Drm.?Ar f o r  Popu la t ion  

nnd t o  Pedu-e Over-Crovding Grovth Alone Percen t  of T o t a l  
Average Annual Average A ~ l u a l  Requ i raoea t r  Needed 

T o t a l  T o t a l  Di f fe rence  Rate of Crovth T o t a l  T o t a l  Di f fe rence  Rate of Growth t o  Provide f o r  
1971 2001 1971-2001 1971-2301 1971 2001 1971-2001 1971-2001 Populat ion Growth 

Ilsl' Id Popul n t i o n  
(;row'~t~ 19,366 47,953 28.587 3.1 

Zf~rtlt.r:~L e Pnpulat ion  
( ; ~ L ) W I . ~ I  19 ,366 .  44,154 24,788 2.8 ' 49,366 34,311 14,945 1.9 

P '  
I'ltO.lF~'rI0N 3 - 

, '1 

S I ow I'npuln t ion 
C r o w ~ l ~  19,366 40,860 21,494 . 2.5 19,366 31,759 12,393 1.7 58 
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TABLE ~ 1 1  - TOTAL URBAN HOUSING UNITS REQUIRED UNDER ALTERVATIVE- 
FERTILITY DECLINE ASSWTIONS WITH CONSTANT SERVICE 
RATIOS OVER THE PERIOD 1971-2001 (in thousands) 

Year Total Permanent Semi-Permanent-1 Semi-Permanent-2 

PROJECTION 1 

PROJECTION 2 

PROJECTION 3 

Temporary 



TABLE D-12 -- TOTAL RURAL HOUSING UNITS REQUIRED UNDER ALTERNATIVE 
FERTILITY DECLINE ASSUMPTIONS WITH CONSTANT SERVICE 
RATIOS OVER THE PERIOD 1971-2001 (in thousands) 

Year Total Permanent Semi-Permanent-1 Semi-Permanent-2 Temporary 

PROJECTION 1 

PROJECTION 2 

PROJECTION 3 



APPENDIX E: Preliminary Socio-Economic Prof i les:  
Nutrition 



PRELIMINARY PROJEC: 5 OF NUTRITION/FOOD REQUIREMENTS 

A major problem of 3 r e sou rce  development is  provid ing  an 

adequate  food supply f o r  r ?opulat ion.  The h e a l t h  and e f f i c i e n c y  

of t h e  p re sen t  and f u t u r ~  3r f o r c e  depends h e a v i l y  upon t h e  pro- 

v i s i o n  of n u t r i t i o n a l  dib 

Data on p u b l i c  h e a l  

blems a r e  second only t o  : 

P r o t e i n  and c a l o r i c  malnuc 

seve re  consequences i n  vz: 

and ch i ld ren .  For example 

account ing  f o r  about  40 r 

of t h e  food supply and c ,  

d i e t s ;  about 60 percent  

from c e r e a l s  a lone.  

2 Indones ia  show t h a t  n u t r i t i o n a l  pro- 

z n i c a b l e  d i s e a s e s  a s  h e a l t h  problems. 

ion i s  widespread and has  p a r t i c u l a r l y  

-2ble  groups such a s  pregnant  mothers 

i i l d  m o r t a l i t y  i s  extremely h igh ,  

percent  of a l l  dea ths .  The composi t ion 

? t i o n  a l s o  i n d i c a t e s  t h e  inadequacy of 

.e c a l o r i e  and p r o t e i n  consumption comes 

Indones i a ' s  f u t u r e  . requirements  w i l l  depend upon two 

major f a c t o r s :  i n c r e a s e .  t h e  popula t ion  and i n c r e a s e s  i n  p e r  

c a p i t a  incomes t h a t  w i l l  Le people t o  improve t h e i r  p r e s e n t l y  

inadequate  d i e t s .  Here : ? re l imina ry  e s t i m a t e s  a r e  made of 

f u t u r e  food product ion r e  zments i f  Indones ia  is  t o  a t t a i n  t h e  

o b j e c t i v e s  of an  adequat -~fd popula t ion  and s e l f - s u f f i c i e n c y  

i n  food. 

Equivalent  Adult Consu. 

a r e  based upon t h e  t h r ?  

c r ibed  e a r l i e r .  The poy 

equiva len t  a d u l t  consi- 

t i o n  requirements  of v, 

and t h e  p r o j e c t i o n s  of - . 
n a t i v e  demographic p ro j ec  

Note t h a t  t h e  r a p i d l y  de.: 

g e s t  r a t i o  of e q u i v a l e n ~  

. The food requirement  e s  t h a t e s  -- 

.:native demographic p r o j e c t i o n s  des- 

3n f i g u r e s  were f i r s t  converted i n t o  

r e f l e c t  t h e  d i f f e r e n t  food consump- 

zge groups. The es t imated  EAC weights  

-2nt  a d u l t  consumers under t h e  a l t e r -  

< a r e  d isp layed  i n  Tables  E-1 and E-2 

-13 f e r t i l i t y  P r o j e c t i o n  3 has  t h e  l a r -  

s consumers t o  t h e  t o t a l  popula t ion  i n  
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2001. Th i s  is as expected,  g iven  t h e  consequent o l a e r  age s t r u c t u r e  

and t h e  EAC weights .  

TABLE E-1 - EQUIVALENT ADULT CONSUHER WEIGHTS 

4% Weight 

0-4 -50 

5-14 .75 

Ud4 1.00 

6 s  .75 

' TABLE E-2 - EQUIVALENT ADULT CONSVMFRS UNDER ALTERNATIVE 
FERTILITY DECLINE ASSLMPTIONS 

Ratio t o  Total 
b o j  ee t  ion Y u r  - - Number Pbpulation 

1971 126,692 1.0000 

PROJECTION 1 - 1976 142,926 1.0016 

Rapid 1981 162,477 1.0017 

Populot ion 1986 185.421 1.0002 

' Crowth 1991 212,392 1.0003 . 
1996 243,884 1.0022 
2001 280,725 1.0049 

PRWECTION 2 - 
Podcrate 
Population 
Crowth 

PBaIECFION 3 -- 
S lov 
Popu1.tion 
Grovth 

Dai ly  C a l o r i e  Consumption per  EAC: It h a s  been es t imated  t h a t  t h e  
1 / 

1964-1966 average d a i l y  c a l o r i e  i n t a k e  pe r  consumer was about  1,800,- 

d i s t r i b u t e d  among major food types  (Table E-3). For t h e  purpose of 

e s t i m a t i n g  food requirements  over  t h e  p r o j e c t i o n  pe r iod ,  i t  was as -  

sumed t h a t  t h e r e  was l i t t l e  change between t h i s  1964-1966 average  



and t h e  d a i l y  i n t a k e  i n  t h e  1971 base  year .  Furthermore, as a first 

approximation,  i t  was assumed t h a t  t h e  p a t t e r n  ( c e r e a l s ,  s t a r c h y  

c rops ,  etc.) of  d i e t s  will remain t h e  same wh i l e  t h e  t o t a l  c a l o r i e  

i n t a k e  w i l l  i n c r e a s e  by an average  of  one percent  pe r  annum over  t h e  

p ro j ec t ed  per iod.  Thus, by yea r  2001 t h e  EAC t a r g e t  d i e t  is  p r o j e c t e d  

t o  b e  2,400 c a l o r i e s  pe r  day. 

W L E  E-3 - ESTIHATED CALORIES PER E Q U I V A L W  ADULT 
CONSUMER PER DAY 

. Calories Per Adult Per Day 

a) cereals 
b) etarchy crope 
c)  sugar 
d) puleee. nute, eeed 
a) vegetablee. fruite 
f )  meat, egge, f l eh .  milk 
8 )  fata,  o i l s  

Food P r o j e c t i o n  Resul t s :  The combined e f f e c t  of increased  c a l o r i e  

i n t a k e  and vary ing  popula t ion  growth assumptions i n c r e a s e s  t o t a l  

c a l o r i e  requirements  i n  2001 by approximately 200, 176, and 160 
* 

pe rcen t  r e s p e c t i v e l y  f o r  r a p i d ,  moderate,  and slow popu la t i on  growth 

p r o j e c t  ions.  (Table E-4 ) 

T o t a l  c a l o r i e s  r equ i r ed  were converted t o  equ iva l en t  u n i t s  of 

food c l a s s i f i e d  by t y p e . l '  (Table E-5) Food requi rements ,  nec- 

e s s a r y  t o  suppor t  i n c r e a s i n g  popula t ion  wh i l e  a t  t h e  same t ime pro- 

v i d e  f o r  a  smal l  increment i n  t h e  pe r  EAC d a i l y  i n t a k e ,  i n c r e a s e  

from 39.2 m i l l i o n  m e t r i c  t o n s  i n  1971 t o  115.8, 108.4, and 101.9 

m i l l i o n  me t r i c  t o n s  i n  2001 f o r  r a p i d ,  moderate,  and slow popula- 

t i o n  growth. 

The a l t e r n a t i v e  r a t e s  of popula t ion  growth imply t h a t  food 

product ion  must grow a t  an  average annual  r a t e  of  3.7, 3.4, and 

3.2 pe rcen t  f o r  r a p i d ,  moderate,  and slow p r o j e c t i o n s  r e s p e c t i v e l y  



i n  o r d e r  t o  meet t h e  d a i l y  t a r g e t  i n t a k e  of 2,400 c a l o r i e s  per  per- 

son by 2001. 

The s e p z r a t e  e f f e c t s  of popula t ion  growth a lone  ( exc lus ive  of 

any growth i n  EAC d a i l y  c a l o r i e  i n t ake )  over  t h e  p r o j e c t i o n ,  was 

e s t a b l i s h e d  i n  o r d e r  t o  gauge t h e  impact of popula t ion  growth. 

Assuming a cons t an t  average d a i l y  i n t a k e  of 1,800 c a l o r i e s  pe r  per- 

son,  t h e  l e v e l  of food product ion  necessary  t o  suppor t  popula t ion  

by y e a r  2001 is approximately 87, 81, and 76 m i l l i o n  m e t r i c  t o n s  

f o r  r a p i d ,  moderate, and slow popula t ion  growth. Th i s  sugges ts  t h a t  

under cond i t i ons  of a cons t an t  c a l o r i e  i n t a k e  t h e  average  annual  

rates of  growth i n  food product ion would be approximately one per- 

c e n t  less f o r  a l l  t h r e e  popula t ion  growth assumptions as compared 

t o  t h e  requirements  al lowing f o r  a s l i g h t  i n c r e a s e  i n  d a i l y  pe r  

person in take .  I n  a d d i t i o n ,  i t  should be  noted t h a t  when both  in-  

creases i n  popula t ion  and per  person d a i l y  i n t a k e  are p ro j ec t ed ,  

approximately 60 percent  of t h e  i n c r e a s e s  w i l l  be  needed t o  meet 

t h e  popula t ion  growth alone. (Table E-6) 



FOOTNOTES FOR APPENDIX E 

PRELIMINARY PROJECTIONS OF NUTRITION/FOOD REQUIREMENTS 

11 Food and Agricultural Organization of the UN, Agricultural - 
Commodity Projections, Rome 1971. 

21  For the conversion factors (calories/metric tons) used for - 
each food type, see FAO, op.cit. 



FIGURE E-1 -- TOTAL CALORIE REQUIREMENTS PER YEAR UNDER ALTERNATIVE 
FERTILITY DECLINE ASSUMPTIONS AND GROWTH IN EAC 
DAILY INTAKE 

1986 
YEARS 



FIGURE E-2 - TOTAL FOOD PRODUCTION REQUIRENENTS PER YEAR UNDER 
ALTERNATIVE FERTILITY DECLINE ASSUYPTIOMS AND 
GROWTH IN EAC DAILY INTAKE 

1971 1976 1881 1986 1991 1996 2001 

YEARS 



TABLE E-4 -- - TOTAL CALORIC REQUIREMENTS PER YEAR UNDER ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 

T o t a l  C a l o r i e s  
Required Per  Year 

P r o j e c t i o n  ( i n  b i l l i o n s )  1971  1976 1981  1986 1991  1996 

TOTAL 83,242 98,601 117,975 141,460 170,132 205,364 

a )  c e r e a l s  51,947 61,161 73,125 87,694 105,563 127,316 
b )  s t a r c h y  c r o p s  

PROJECTION 1 - c )  sugar 
15,584 18,434 22,100 26,512 31,860 38,536 

Rapid 3,294 4 ,001  4,712 5,747 6,797 8,049 

l'opula t i o n  d )  p u l s e s ,  n u t s ,  seed  5,575 6,716 7,962 9,641 11,470 13,902 

Growth e )  v e g e t a b l e s ,  f r u i t s  1 ,394 1,572 1 ,950  2,410 2,974 3,415 
f )  meat,  eggs ,  f i s h ,  m i lk  2,027 2,429 2,925 3,523 4,248 4,878 
g)  f a t s ,  o i l s  3,294 3,858 4,550 5,562 6,797 8,049 

TOTAL 83,242 98,476 117,176 139,324 

a )  c e r e a l s  51,947 61,084 72,630 86,370 
b )  s t a r c h y  c r o p s  

PROJECTION 2 - Sugar 15,584 18,411 21,950 26,112 

Moderate 3,294 3,996 4,681 5 ,661  
d )  p u l s e s ,  n u t s ,  seed P o p u l a t i o n  5,575 6,708 7,909 9,495 

Growth e )  v e g e t a b l e s ,  f r u i t s  1 ,394 1 ,570  1,937 2,374 
f )  meat,  eggs ,  f i s h ,  m i l k  2,027 2,426 2,905 3,469 
g)  f a t s ,  o i l s  3,294 . 3,853 4,519 5,478 

TOTAL 83,242 98,325 116,523 137,493 

a )  c e r e a l s  51,947 60,990 72,225 85,235 
b )  s t a r c h y  c r o p s  

PROJECTION 3 - c) Sugar 
15,584 18,382 21,828 25,769 

Slow 3,294 3,990 4,654 5,586 
d )  p u l s e s ,  n u t s ,  seed 5 ,575 6,697 7,864 9,370 

Population e )  v e g e t a b l e s ,  f r u i t s  
Growth 1 ,394 1,567 1 ,926  2,343 

f )  meats ,  eggs ,  f i s h ,  m i l k  2,027 2,422 2,889 3,424 
g)  f a t s ,  o i l s  3,294 3,847 4,494 5,406 

BEST AVAILABLE COPY 



TABLE E-5 -- FOOD PRODUCTION REQUIREMENTS PER YEAR UNDER ALTERNATIVE FERTILITY DECLINE ASSUMPTIONS 

P r o j e c t i o n  

PROJECTION 1 - 
Rap i d  
P o p u l a t i o n  
Growth 

P roduc t i on  Required 
( '000  metric t ons )  

TOTAL 

a) c e r e a l s  
b) s t a r c h y  c r o p s  
c )  suga r  
d )  p u l s e s ,  n u t s ,  s e e d s  
e )  v e g e t a b l e s ,  f r u i t s  
f )  meat, eggs ,  f i s h ,  m i lk  
g)  f a t s ,  o i l s  

TOTAL 39,224 46,402 55,213 65,649 77,977 92,522 108,394 

a )  c e r e a l s  14,436 16,975 20,184 24,002 28,535 33,829 39,626 
b )  s t a r c h y  c r o p s  

PROJECTION 2 - C) 
14,943 17,654 21,048 25,039 29,716 35,332 41,548 

Moderate 84 0 1 ,018 1 ,193  1 ,443  , 1 ,685  1,962 2,343 

P o p u l a t i o n  d )  p u l s e s ,  n u t s ,  s e e d s  2,106 2,4 25 2,859 3,432 4,033 4,805 5,601 

Growth e )  v e g e t a b l e s ,  f r u i t s  ,4,444 5,005 6,174 7,567 9,219 10,408 12,556 
f )  meat,  eggs ,  f i s h ,  mi lk  2,045 ' 2,447 2,930 3,499 4,168 4,704 5,563 
g)  f a t s ,  o i l s  368 431 506 613 740 8 6 1  1 ,028  

TOTAL 39,224 46,331 54,906 64,787 76,052 88,440 101,872 

a) c e r e a l s  14,436 16,949 20,071 23,687 27,830 32,465 37,242 
b)  s t a r c h y  c r o p s  PROJECTION 3 - C) sugar . 14 ,943  17,626 20,931 24,710 28,982 33,907 39,048 

Slow 804 1,017 1,186 1,424 1 ,693  1,882 2,202 % 

P o p u l a t i o n  d) p u l s e s ,  n u t s ,  s e e d s  2,016 2,421 2,842 3,387 3,933 4,612 5,264 

Growth e )  v e g e t a b l e s ,  f r u i t s  4,444 4,995 6,139 7,469 8,992 9,987 1 1 , 2 i 3  
f )  meat,  eggs ,  f i s h ,  m i lk  2,045 2,443 2,914 3,454 4,065 4,515 5,228 
g) f a t s ,  o i l s  368 430 503 605 7 21 8 26 966 



' TARLE E-6 -- IMPACT OF POPILATION GROWTH FOR TOTAL FOOD REQUIRE?(EI1S . . 

( i n  thqusand m e t r i c  tone )  

P r o j e c t i o n  

1. Rapid 
Populnt i o n  
Crovth 

2. Moderate 
Popu la t ion  

. Crovth 

3. Slow 
l 'op~lln t i o n  

:.- Crowth 

Product ion Required t o  P rov ide  f o r  Growth Ln Produc t ion  ~ e ~ u i r t d  t o  Provide f o r  Growth i n  ' 
' 

Poprl la t ion Gbilr  Foyula t l en  arid P e r  Person I n t a k e  Pe rcen t  o f  T o t a l  
. . Produc t ion  I n c r e a r e  

Average Annual Average Annual Required t o  Provide 
T o t a l  T o t a l  Di f fe rence  Rate  of Crovth T o t a l  T o t a l  D i f f e r e n c e  Rate  o f  Crovth f o r  Popu la t ion  

1971 2001 ' 1971-2001 1971-2001 1971 2001 1971-2001 1971-2001 Growth Alone 



APPENDIX F: Preliminary Socio-Economic Profiles: 
Labor Force, Employment, and Density 



PRELIMINARY LABOR FORCE AND EMPLOYMENT PROJECTIONS 

A major concern of human resource  planning i s  t h e  problem of 

adequate  employment oppor tun i t i e s .  I n  t h i s  r e p o r t  some p re l imina ry  

c a l c u l a t i o n s  were rnade of l a b o r  f o r c e  and employment growth from 

1971 t o  2001.- I' For t h e  l a b o r  f o r c e ,  t h e  p r o j e c t i o n s  were d i s -  

aggregated by l o c a t i o n  and s e x  and f o r  employment. The breakdown 

i s  by l o c a t i o n  and type of economic a c t i v i t y .  

Labor Force P a r t i c i p a t i o n  Rates: The l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e s  

of t h e  base yea r  a r e  es t imated  from t h e  1971 Indonesian Census da t a .  

It is assumed t h a t  a s  Indonesia  develops t h e  l a b o r  f o r c e  p a r t i c i p a -  

t i o n  r a t e s  w i l l  a l t e r ,  growing more s i m i l a r  t o  t h e  s t r u c t u r e  of 

p re sen t  r a t e s  i n  developed coun t r i e s .  For example, i t  is assumed 

t h a t  l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e s  i n  t h e  ve ry  young and o l d  age 

groups w i l l  d e c l i n e  over  t h e  p r o j e c t i o n  pe r iod ,  due t o  expansion 

of educa t ion  and e a r l i e r  re t i rement .  Male and p a r t i c u l a r l y  female 

l a b o r  f o r c e  p a r t i c i p a t i o n  r a t e s  a r e  assumed t o  i n c r e a s e  i n  most of 

t h e  o t h e r  age groups. (See Table F-1) 

WLt ?-1 - LABOR FORCE PARTICIPATION RATES FOR INDONESIA 
1971 2001 

Ur!,an Rural Urban 

- 4 E  W l a  Female Hale Female Male Female Hale Female 



Employment by Locat ion and Economic Sector:  The base  yea r  employ- 

ment by rural-urban l o c a t i o n  and by economic s e c t o r ,  such a s  a g r i -  

c u l t u r e ,  mining, manufacturing, e t c . ,  is taken  from t h e  1971 Indo- 

nes i an  Census. Growth i n  employment over  t h e  p r o j e c t i o n  per iod  i n  

t h e s e  i n i t i a l  c a l c u l a t i o n s  were assumed t o  main ta in  t h e  average  

annual growth r a t e  t h a t  e x i s t e d  between 1961-1971. (See Table F-2) 

PROJECTION RESULTS 

T o t a l  Labor Force and Employment: The r a t e  of  popula t ion  growth has  

a long-term e f f e c t  upon t h e  growth of t h e  l a b o r  force .  I n  P r o j e c t i o n  

1 t h e  s i z e  of t h e  l a b o r  f o r c e  i n c r e a s e s  from 42.7 m i l l i o n  i n  1971 t o  

over  108 m i l l i o n  i n  2001. (Table F-4) I n  P r o j e c t i o n  2  and 3  t h e  

i n c r e a s e  is  l e s s  r ap id ,  reaching  about  106 and 104 m i l l i o n  r e s p e c t i v e l y .  

The 'corresponding r a t e  of growth i s  s l i g h t l y  over  3  percent  i n  a l l  

p r o j e c t i o n s  (Table F-3). It should be noted t h a t  t h e  s i z e  of t h e  

l a b o r  f o r c e  i n  t h e  t h r e e  p r o j e c t i o n s  d i f f e r s  much more i n  t h e  l a t t e r  

yea r s  of t h e  p r o j e c t i o n  per iod  than  i n  t h e  f i r s t  20 years .  Th i s  i s  

l a r g e l y  due t o  t h e  lagged e f f e c t  of f e r t i l i t y  d e c l i n e  upon t h e  s i z e  

of  t h e  work-age populat ion.  

The p o t e n t i a l  s i z e  of t h e  l a b o r  f o r c e  depends on f a c t o r s  such 

a s  t h e  growth of t h e  work-age popula t ion ,  educa t iona l  oppor tun i ty  f o r  

youth, age of r e t i r emen t ,  and eplployment o p p o r t u n i t i e s  e s p e c i a l l y  f o r  

women. The p ro j ec t ed  l a b o r  f o r c e  a s  a  percent  of t h e  work-age popu- 

l a t i o n  inc reases  from 62 i n  1971 t o  s l i g h t l y  over  70 percent  i n  2001 

f o r  a l l  those  p ro j ec t ions .  Over t h e  p r o j e c t i o n  per iod  t h e  l e v e l  of 

t o t a l  employment i n c r e a s e s  t o  about t h r e e  t imes i t s  1971 l e v e l  a t  

an  annual r a t e  of 3.3 percent  i n  a l l  t h r e e  projections.-?--l Given 

t h e  l a b o r  f o r c e  p r o j e c t i o n s ,  i f  t h e  pro jec ted  l e v e l s  of l a b o r  demand 

can be maintained,  unemployment could f a l l  t o  extremely low l e v e l s  

by year  2001 (Table F-5). 



TABLE F-2 -- EMPLOYMENT BY SECTOR AND LOCATION (in thousands) 

Employment 

TOTAL RURAt EMPLOYMENT 

Average 
Annual 

Growth ( X )  197 1 1976 1981 1986 1991 1996 2001 

3.0 -- 33,414- -36,741 - gL1lO_ -46,246 - 54,9L2- -65,981 - g , 6  21 
agriculture, hunting, forestry, 
and fishing - 5  

mining and quarrying 3 
manufacturing 4.7 
electricity, gas, and water -2.9 
construct ion 2.4 
trade, restaurants, and hotels 6.5 
transport, storage, and 
communications 2.9 
financing, insurance, real estate, 
and business services 6.5 
community, social, and personal 
services 2.4 

activities not adequately defined 9.6 

TOTAL URBAN EMPLOYMENT 4.1 -5,726- - 1,053 - -8~628- - 10,871 - - - - - 13,793 ------- 17,816 23,301 

agriculture, hunting, forestry, 
and fishing 5 
mining and quarrying -3 
manufacturing 4.7 
electricity, gas, and water -2.9 
construct ion 2.4 
trade, restaurants, and hotels 6.5 
transport, storage, and 
communications 219 
financing, insurance, real estate, 
and business services 6.5 
community, social, and personal 
services 2.4 

activities not adequately defined 9.6 

TOTAL EMPLOYMENT 



Rural Labor Force and Employment: The r u r a l  l a b o r  f o r c e  i n c r e a s e s  

from approximately 36 m i l l i o n  i n  1971 t o  80 m i l l i o n  by 2001 i n  Pro- 

j e c t i o n  1 and t o  about  78 m i l l i o n  and 77 m i l l i o n  r e s p e c t i v e l y  i n  

P r o j e c t i o n s  2 and 3. Th i s  r e p r e s e n t s  an  average annual  r a t e  of 

growth of about 2.6 percent  i n  t h e  t h r e e  p r o j e c t i o n s .  (Table F-3) 

The imp l i ca t ions  of t h e  g r w t h  i n  t h e  r u r a l  l a b o r  f o r c e  f o r  

rural unemployment depends upon t h e  a b i l i t y  of t h e  r u r a l  economy 

t o  absorb t h i s  l a b o r  supply. The p ro j ec t ed  demand f o r  l a b o r  was 

based on t h e  t rend  va lues  f o r  1961-1971 (Table F-2). Under t h e s e  

assumptions r u r a l  employment increased  a t  a n  annual  r a t e  of  3.9 

percent  f o r  a l l  t h r e e  project ions,-  3' r i s i n g  from approximately 

33 m i l l i o n  t o  82 mi l l i on .  (Table F-5) 

The r a t e  of growth of t h e  r u r a l  l a b o r  supply and demand imply 

some l a b o r  sho r t ages  by 1999 amounting t o  approximately 1, 3 ,  and 

4 m i l l i o n  r e s p e c t i v e l y  f o r  t h e  t h r e e  p r o j e c t i o n s .  (F igure  F-1) 

Urban Labor Force and Employment: The urban l a b o r  f o r c e  i s  pro- 

j ec t ed  t o  i n c r e a s e  from i t s  1971 l e v e l  of approximately 6 m i l l i o n  

t o  28 m i l l i o n  i n  P r o j e c t i o n  1, 27 m i l l i o n  i n  P r o j e c t i o n  2, and 26 

m i l l i o n  i n  P r o j e c t i o n  3. Th i s  corresponds t o  a n  annual  average 

rate of growth of about 5.0 pe rcen t  (Table F-3). The 'h igher  rate 

of growth i n  t h e  urban s e c t o r  s tems both from n a t u r a l  popula t ion  

i n c r e a s e s  and rural-urban migra t ion .  

I n  o rde r  t o  p r o j e c t  t h e  demand f o r  urban l a b o r  employment 

by economic a c t i v i t y ,  t h e  1961-1971 t rend  r a t e s  were used (Table F-2). 

The p ro j ec t ed  l e v e l  of urban employment increased  from 5.8 m i l l i o n  i n  

1971 t o  23.3 m i l l i o n  i n  2001, f o r  a l l  t h r e e  project ions.-  . . 
4! Th i s  im-  

p l i e s  an  annual average growth r a t e  of 4.8 percent .  Whereas i n  t h e  

r u r a l  s e c t o r  t h e  unemployment r a t e  is  p ro j ec t ed  t o  f a l l  t o  ze ro  by 

about 1999, i n  t h e  urban s e c t o r ,  unemployment is expected t o  remain 

f a i r l y  h igh ,  thus  r e s u l t i n g  i n  cons ide rab le  l a b o r  su rp luses .  

(Figure F-2) 



. 

TABLE F-3 - ANNUAL AVERAGE GROKIlI RATES OF LABOR FORCE Am1 P I P L O n e K P  
(1971-2001) 

Labor I'orce -- 
Tot81 

b r a 1  
Urban * 

h j e c t i o n  1 Projection 2 Projection 3 

I Inempl~ymen t  and. Underemploynent : The r epor t ad  unemployment r a t e  

i n  developing c o u n t r i e s  is g e n e r a l l y  low. Being openly unemployed 

is a luxury  only  few can a f f o r d ;  many must s eek  an  e x i s t e n c e  i n  low 

p r o d u c t i v i t y ,  t r a d i t i o n a l  s e r v i c e  jobs.  Thus, perhaps a b e t t e r  

i n d i c a t o r  of t h e  f u t u r e  employment problems i n  Indones ia  is t h e  

swe l l i ng  of t h e  s e r v i c e  sec to r s ,  Whereas i n  1971 t h e  s e r v i c e  

s e c t o r s  accounted f o r  about 30 percent  of n a t i o n a l  income, by 2001 

i t  i n c r e a s e s  t o  74 percent .  The r ap id  growth of t h e  s e r v i c e  s e c t o r s  

probably r e p r e s e n t s  a l a c k  of employment~opportunities i n  o t h e r  

s e c t o r s  and a type  of underemployment i n  a r e s i d u a l  s e c t o r  t h a t  

absorbs  s u r p l u s  l a b o r  a t  low p roduc t iv i ty .  (See F igu res  F-1 and F-2) 



FOOTNOTES FOR APPENDIX F 

LABOR FORCE AND EMPLOYMENT 

1/ A later report will look at the impact of alternative educa- - 
tion programs upon the education attainment levels of the 
labor force. Also, an analysis will be made of employment 
requirements of various economic sectors by skill level, 
and its implications for coordination of manpower and edu- 
cation policies. 

Ibid. 21 - - 

3/ Since employment was assumed to be solely a function of labor 
7 

demand and not population, the level and growth over the 
time period is incorrect for the three projections. 

- Ibid. 41 - 



FIGURE p-1 - RURAL ENPLOYM3T AS9 LABOR FORCE UNDER ALTERNATIVE 
FERTILITY DECLIHE ASSLMPTIONS 

1971 1976 1981 ,1986 1991 1996 2001 

PEARS 



FIGURE F-2 -- URBAN EMPLOYMENT AND LABOR FORCE UNDER THE ALTERNATIVE 
FERTILITY DECLINE ASSUMPTIONS 

I 
URBAN LABOR FORCE: 

To ta l  Urban 

Serv i ce s  

YEARS 

0 

/ 
./ -- 

9 _--__----- 
. - - - - - -7--- 

Ilanuf actur ing  and Mining - - - - --+ - - - - .- - 
f i  

-- -- - -- - - - 
J, Agriculture 



.- 
TABLE F-4 -- LABOR FORCE BY SEX AND U)CATION UNDER ALTERNATIVE FERTILITY DECLINE ASSWWTIOSS 

( i n  thousands) 

Ratio of Labor Ratio of  Labor 
Total Labor Force t o  . Force t o  Work-Age Rural Labor Porce .Urban Labor Porce 

Prc!jection - Year -- Ponl?l*tl?n ?c;nleti=a 1 5  -55 Mule A A..:u : k t  Female -. - Force 

1. Rnpid Population 1971 42,460 .3351 
Crowell 1976 . 49,361 ,3459 

1981 57,462 .3543 
1986 66.779 .. 3602 
1991 77,861 .3667 
1996 41,504 .3760 
2001 108,224 .3874 

2. Moderate Population 
Growth 

3. Slow Population 
Growth . 



TAII1.E F-5 -- U R O R  FORCE,EMT'U)~lT A!! L'SCIPLOYHM BT LOCATION UYDEX ALTERYATIPE F?!RTJLIIP DECLINE A S S W I O N S  
( i n  thousands) 

---. - - W A Y  .mAL '- ~ ~ c ~ l o y z e n t  Unemployment . ilnvvyiuynant 
ProJt:ction Year Labor Force Employment Rate Labor Force ~rnploymwt ~ t e  Labor Force ~ p l o y m e n t  Rate 

1'RO.J ECTION 2 -- 
Flodc.ratePopulation 1971 

Grovth 1976 . 
1981 
1986 
1-0. 
>,A 

1996 
2001 

Slov Population 1971 
Crovth 1976 

1981 . 
1986 
1991 
1996 
2001 

36,056 33,414 
41.1'56 . 36,747 
46,974 41,110 
53,381 ,,. .,.... 46,946 . 
OU, I L L  5 & ,  9iZ 
69,134 65,981 
78,701 81,621 

.073 
; .lo7 

.I25 
. .120 

* .093 
; .037 . -  
i.. 



IMPLICATIONS OF POPULATION GROWTH ON DENSITIES 

Land as a factor of production is in relatively fixed supply. 

While technology can improve its productivity and in some cases 

bring about small increases in supply, i.e., by reclamation, mul- 

tiple level structures, etc. - in most instances, supply cannot 
be increased. Given this relative fixed supply, increased demand 

caused by population expansion, i.e., for housing, recreation, roads, 

crop production, watershed protection, etc., can have serious ef- 

fects on the availability of land and this severely constrains 

economic development. 

The relative scarcity of land and the degree of overcrowding 

can be judged by the population density. The population per square 

kilometer of land in Indonesia was calculated for the projection 

period in order to get some idea of the relationship between popu- 

lation and land. These magnitudes may somewhat obscure the criti- 

cal nature of the overcrowding problem which varies considerably 

over Indonesia,- 'I and. should only be interpreted as indicative 

of the trend which the projections suggeglli 7, 

In 1971 the number of people per kilometer was estimated to 

be about 66. Under the three population growth assumptions, density 

is projected to increase to 147, 135, and 125 persons per kilometer 

for the three projections respectively. (Table F-6) 

Some indication of the extent of population pressures on 

agricultural land can also be observed from Table F-6. In 

1971 the rural labor force per kilometer was estimated to be 658. 

This is projected to increase to 1,269, 1,168, and 1,081 by year 

2001 for Projection 1, 2, and 3, respectively. This suggests that 

while in 1971 there was approximately 1 rural worker to 2 acres 

of arable land, by year 2001 because of population growth there is 

likely to be over 1 rural worker per acre. Given the extent of 

overcrowding in the agricultural sector, high rates of rural out- 

migration may continue to exist. 



TABLE F-6 - ESTIMATED POPULATION DENSITY FOR INDONESIA 

Rural  Labor Rura l  
Populat ion per  Force per  Labor Force 

Square Kilometer Square Kilometer pe r  Acre of  
Pro j ec  t ion Year of Land of Arable Land Arable Land - 
1. Rapid 1971 6 6 

Populat ion 1976 7 5 
Growth 1981 8 5 

1986 97 
1991 111 
1996 128 
2001 147 

2. Moderate 1971 6 6 
Populat ion 1976 7 5 
Growth 1981 84 

1986 9 5 
1991 107 
1996 121 
2001 135 

3. Slow 1971 6 6 
Populat ion 1976 74 
Growth 1981 8 4 

1986 93 
1991 104 
1996 114 
2001 125 



PEARS 



FIGURE F-4 - RURAL LABOR FORCE PER SQUARE KILOMETER OR ARABLE LAND 

1971 1976 1981 1986 1991 1996 2001 
1 

YEARS. 



FOOTNOTE FOR APPENDIX F 

IMPLICATIONS OF POPULATION GROWTH ON DENSITIES 

1/ For example, in 1971 the density in Jakarta was estimated - 
to be over 7,900 persons per kilometer, 634 in Central 
Java, and 539 in East Java. 
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