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Thu report. explores and quantxﬁes the future impact of fertility
rates on socioeconomic variables in Chile, prmc1pally GNP, GNP~
per capita, potential demand for education, health, anc housing ser-
vices, and the rescurces required to satisfy this potential demand.
;,Also treated are the effects of fertility on population age composi-
txon ‘and size of the labor force. To the extent possible, relation- "
‘sh1ps and’ parameters are modeled on the ‘basis of Chilean: emplrical”

,evidence.
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secnow
INTRODUC TION ',

"-'CHILEAN POPULATION TRENDS

The w1despread attent' n. currently glven to the so- called populal"v
" tior problem and the observed declme in Ch11ean bxrth rates smce'
f"th 1begmnmg of the 1960 has p'rompted cons1derable speculatlon asg’ -
"tolxts"’effects In’ thzs tudy, the' falling birth and death rates observed
. in Chxle are taken as gwen and their effects on GNP and three socxal

_»:se'rvmes - educatmn health and housmg —~are explored within the"
'"'T'theoretmal framework of an econom1c demographxc model developed“ g
‘by General Electr1c—-TEMPO for the u.s. Agency for Internatmnal T
Development ' . e

: 1c to an understandmg of the ways 1n wh1ch changes m v1ta1 L
‘ -rate affect the economy is an apprec1at1on of the1r 1mpact on the _
ind 'compos1tmn of the oopulatmn As: th1s study w111 emphas;.ze,"_

LU

./-.,.'the, ge ompos1t1on Of the populatxon 18’ espec1ally mfluent1a1 in de}-'ﬁ‘»_

bution, in turn depends largely on the hlstoncal level and sub-
';,sequent”speed of change of birth rate' The reasons for the great
-'.»mfluence of the b1rth rate (relatwe to the death’ rate) on the age'com-
,\,thejpopulatiOn may be intuiti,\r'el)'f;_gra"sp‘ed;’;‘_.Déclin‘e"‘s '
'._"death rate’ usually affect all ages. Changes in"sanitary; cond1txo or:
" in économic-well-being improve the health of the population-as’a’
ffwhole and the. resultmg lessened. morb1d1ty and mortahty‘are d1 ,
;tnbuted over all ages. Reduced infant- mortal't‘ may be the.ch1ef
£ :result of such 1mprovements, as Ch1lean m"rtaht}‘r change ‘d""': ing ¢
i\:.the 1,9605' seem to 1nd1cate




/ By contrast changes in fert1hty affect only the youngest age ‘
:,group ‘Births either occur or do not occur at age zero, and a drop--
Hin fert1hty therefore alters only the number entering the youngest '
:»age group. As this group becomes older, of course, the overall

. effects on age composition of declining fertility are even more pro-
-nounced, but obviously for the first — say, 40 — years after such a

" fall, the effects are limited to the population under that age. Thus .
‘a combination of declining birth and death rates, such as Chile has
-experienced, tends to arrest the juvenilization of the population that':’
would occur if only death rates fell. '

A second basxc set of concepts mvolves the generatxon of natxonal
ﬁproduct The natmnal product or‘ synonymously, the value, ofﬁtotal
«'the productlon process and by the effxc:.ency with whxch they are com-
fbined Th1s study emphasizes conceptual and" empxncal cons1dera-
tions on the amounts of inputs, wh:.le eschewmg a d1scuss1on of how
"changes in populatxon size and composltmn affect the ef€1c1ency of the
'productive process of which adm1tted1y very httle is’ known

Clule is a prormsmg case study for. those mterested in the inter-
A,action between populatmn and the economy It has already undergone
a surpnsmgly rapid fertxhty declme, coupled w:.th the: fallmg death
,rate typically experienced in all countnes Its populatlon denszty 1s
relatwely low by mternattonal standards, so that consxderatxon of '

‘the population problem becomes consxderably more than a slmple
calculatxon of increasing pressures on the: man/land ratm Fmally,:
‘it is one of the more advanced among the developmg countnes At
the same t1me however no one considers Chile's level of mcome
'sat1s£actory, and the desn‘e to improve that level 1s w1despread

,;STUDY METHOD AND ORGANIZ/(TION

Usmg a standard model for demographxc pro_]ectxons and a h1gh.,_”,._
i.;'agg gated economxc model thxs study has two obJectWeB, N -

.Measurement of the unpact of fertility change on: aggregate
_;_~a 'd;’per caplta gross national product in Chile = . .-

An appraisal of the probable impact of dxfferent levels of
e fe'rt11ity and different rates of fertthty change on req\ured




The cho1ce ‘of' GNP per. capxta as an’'overall index’ of economiic
‘welfare is: subject to all the standard cr1t1c1sms and defenses.
'.,Wh1le‘ t;;cannot be clazmed that everyone benefits when GNP per
_§cap1t” r1ses greater equahty in mcome distribution is easier to:
‘2 achleve with' h1gher and rap1dly growmg GNP than with lower and
.slowly mcreasmg GNP

qucatxon health ‘and housmg ‘have been chosen as’ areas for :
Tspecxal attentmn because they attract the strongest . soc1a1 pressures g
:for reform and 1mprovement in developmg countne o urther 'or

"greater than that of other problem areas such as transpor , ag) ‘
g,reformt monetary pohcy, or mternatmnal trade., Educatmn, health,‘

‘Sect1ons 3 4, and 5 contam projections’ of populatlon GNP and ;
'-physlcal and fmanc1a1 requlrements for education, health, and hous-
' spectwely Sectmn 6.discusses:the effects. of changmg fer- A
‘tility‘on‘human; capxtal formation, and Section 7 contains. the. major.:.

'"study conclusxons -




SECTION 2

“'THE ECONOMIC-DEMOGRAPHIC MODEL
| AND ITS PROJECTIONS

~ CHILEAN ECONOMIC AND
DEMOGRAPHIC TRENDS

The economic factors of primary importance to this study are total
national income growth and birth and death rates. . The rate of growth
of total national income, in real terms, between 1940 and 1962 has ' .
been estimated at 3.5 percent per year by the Instituto de Economf{a::
Yy Planificacidn, University of Chile (1963). * Subsequent economic
growth was greater: the period 1960-1968 exhibited an annual growth
rate of 4.6 percent (ODEPLAN, 1969).

~_ Chilean birth and death rate movements, together with the resul‘_"‘-}
tant natural rate of increase of the total population, are shown for .
four decades (1929-1969) in Figure 1. Death rates declined with only
random variations from the mid-1930s to the early 1950s. Economic
uncertainty and the stagnation accompanying unprecedented levels of
inflation are usually blamed for the failure of the death rate to con-
tinue to fall in the mid-1950s. Finally, a renewal of the process of
economic growth in the mid-1960s, appearing unmistakably in the
economic statistics of the period, is reflected in the renewed decline
in the death rate. ' e

‘. The j.rhovements‘-of‘ the crude birth rate are no less _intvereyét..ing._ '
The economic depression of the 1930s. in Chile, as in more highly.
industrialized countries, ‘was marked by a decline in birth rates.

£ . ' V
"Readers interested in details of Chile's economic history are re-:
ferred to this source as well as Pinto (1968), Mamalakis (1965),
and the Economic Commission for Latin America (1966). B



SECTION 2.

- CRUDE BIRTH RATE

- CHUDE DEATH RATE

:populahon mcrease in Chlle.
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W'i?wh'iéh‘vfa‘;b: halted '_dnly’ by the ‘economic revival spurred by prepara--
‘tions for World War II. The crude birth rate then remained approx-
. imately constant until the 1950s, when a slight increase occurred.®

""" The birth rate increased from about 35 live births per thousand
" to about 37 in the first years of the 1960s. Preliminary analysis
' seems to indicate that this increase in the birth rate is not explained
~ solely by age composition effects, i.e., by growth in the proportion
of the female population in the most fertile ages. Instead, fertility
itself seems to have increased slightly. Of course, the most re-
_markable change in Chile's birth rate has been registered in the
" most recent years. Both the birth rate and fertility reached their
highest points in 1962 and subsequently declined., ' o

 Such declines in fertility are not unknbwnjin“fodfar.y"s‘fd,éirélbpjiﬁg
_.countries, Other ‘Latin American couﬁt;’ies‘,,"h'ave;.:_ial?s‘“t'),:_i'égi's'tergd‘f

" declines. ‘Crude<birth rates of four of these are compared with

- those of Chile in Table I; in addition to,the countries shown,: the =
" .crude birth rates of the Dominican Republic, Guatemala, “and Argen-
" tina have undergone lesser declines. However, allowarzes must be
" made for underregistration in the statistics of many. of the se .coun-
. tries. The decline in Chile's crude birth rate since 1962 is all the
" more interesting since, although the rate is still high by the stan-.

. ‘dards of the industrialized countries, it is ‘considerably lower than -

*" that of most other Latin,Amet;\can;‘.qq}mtrli'ég~.'i~. .Indeed,. amongthese B
_"countries, ‘only Argentina, ‘Cuba,. and Uruguay had lower birth rates
: -'thaniChile's during thg.early.-1‘960's;',". A

;k An ‘apparent sharp jump in the birth rate in 1953 can be explained
' by the extension in that year of family allowance benefits to blue-
collar workers. This resulted in an increase of registrations in
the Chilean Civil Registry in order to qualify for the benefits .

Births are counted in the official statistics in the year in whxéh

they are registered rather than the year in which they occur, and
it is probable that not only were previously unregistercd children
registered in 1953, but also that the lag in registrations was re-.
duced so that fewer 1953 births were recorded in 1954, -




Crude burth rate (CBR) declmes in
: Lotm Amenco. :

L -Hughest CBR

‘,Yeor . Amount. . CBR il’\l? 67‘
* Chile”. w2 | ars | s
Ccoeni | vz | w |

% rom 1952 to 1967 - |
, :«"y;kf?.bFrom SGI’VICIO Noctonol de Solud (1969)

‘ From UN, Demogﬂ:hlc Yearbook (1967)

" di9ss

: Incomplete regnstry Economic Commlssuon
1. “for Latin America (ECLA) estimates for
|963-l965 ploce the CBR at 44-45

I ;1965 Ch11e 8 Natmnal ‘Health Service' (SNS) began 1ts ofﬁcxa.lly» 9
‘8 "t_;.oned campa1gn agamst induced abortion, che element of: whxchf_
ffwa.a the provision of- contraceptwe materials.and" supphes throughﬁ
-th', é:quntrywxde network of SNS health posts. However, caution:
‘must.be exercised in ascribing'a cause-and-effect relationship to
'?the SNS campaign and the observed drop in fertility. - To date, no
“nationwule study has been completed on the quantitative importance, "
if’ any, of the family planning element within the official campaign
Vazmed at reduciny induced abortion, although the matter has been
"assi.duously studied at the local level. * The declining blrth rate

i}}: See. Puga, et al (1967),VFaundes,« et al (l 968), an
Lucero (1970)




: observed in the. 19303 is evrdence that fertility can fall without the
“aid either of spectacular breakthroughs in contraceptive technology,
-such as the pill and IUD, or of officially szonsored family planning
campaigns, Individual decisions on the practice of contraception
are made in the light of individual interests, and although official
~policy can be of influence, it is not a necessary condition for de-.
clining fertility.

THE DEMOGRAPHIC MODEL

-~ The demographic model pro;ects future populatron size and com-
*posxtzon by subtracting deaths (disaggregated by age and sex) and
adding births to a base-year population. Net international migra-
tion is assumed zero. Details on the model and its adaptation to
computer calculation are given in McFarland, et al. (1968, No. 23); -
only modifications that have been made to adapt it more closely to
Chilean conditions are described in detail in this report.

Death rates (or more accurately, age-sex specific survival rates) '
are those used by the’ United Nations' Latin American Demographic
iCenter (CELADE) and its most. recent Chilean population projec- -
‘tions, v’:hich are, in turn adapted by CELADE from UN. model life"
- ables

_ The study as a whole analyzes the unphcatmns of three different.
}assumptxons on the future evolutxon of Chtlean fertxhty None of
these’ assumptzons is'meant to'be-a’ predrctlon Techmcally speak- .
,?mg, , each isn a vector of age-specific birth rates whose elements
3change over tune A descrxptton of ;each follows:

"’;Future Fertllity Assumptloo “A" |

»'~.u"'--,_The fxrst as’sumptlon,r-al entxﬁed throughout thts study as "A" '
:'postulates constant age-specxﬁc fertxhty rates at. the levels observed '

' The CELADE proJectrons (Morales 1969) evolved £rom earher ‘
CELADE estimates (Alvarez, 1966). These’ pro;ectrons have been

ngen official status by, the (Chilean): Corooracxon de Fomiento de..
la Produccmn (CORFO) (l 970)




'SECTION.2;:

fertlhty level is compared in' Fxgure 2 thh*those of the other two'
'a88 mpt1ons about change

The”196_0 level represents what mrght be called a historical" or
‘ ;i;level of fertrhty whose economrc and demographrc effects;;
"‘e_rve'as ar benchmark for comparrson wrth subsequent lower level-

Sy ‘lthough a; fert111ty decline has’ been observed since 1963, -the
conditions’ posed by:as sumptmn "A" st111 appear 1mportant Fer-

:f t111t" i’.,declmes ‘are not necessarlly permanent or irreversible, a8’
demonstrated by the so-called "baby boom!'" of the Umted States dur-"i '
i 1ng the 19505 Thcy result from varymg and 1mperfectly under- f
.-'f;stood causes, Economlc depressmn is’ assoc1ated with. fertrhtya i
::dechne, ‘as seen both’ in; Ch1le and the Un1ted States during. the 19303

. On the other aand, economlc d1stress d1d ‘not accompany the £alls
‘*observed in both countnes durmg the 19605

L
";-.,The’._egross rate'of reproduction may. be: varrously‘ interpreted. . It:is
?f’the verage number o£ female chrldren born;per Woman.m the fe“','[;}-_‘

."‘f'f:v1ewed'"a.s the ‘sum. of the age spec1f1c b1rth rates f-:,femal
‘t\women in.the seven age’ cohorts from 15 .19 through 45-49:
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‘,Lﬁ'ra P T L T R ,,ASSUM'ONA§

......

-GROSS REPRODUCTION RATE

" ASSUMPTION"C.

Fugure 2 Gross reproductlon rote m Chlle under three ossumphons B
‘ of ferhluty, 1960-2000 s

Future Ferhluty Assumpfion n B" S |

‘ Th second aesumptxon ("B") dealmg w1th fertxhty changes dup-' )
licates one made by’ Morales (1969) for' the Latm ‘American; Demo-

: graphxc Center (CELADE) Chrlean fertrhty is. already shghtly
‘lower! than the CELADE- est1mates 1abeled: "decenso muy rapxdo de
la’ fecundrdad" (very raprdly declmmg fert1hty), whrch were the
_lowest of three projections made by:- CELADE The lowest: estn‘nate
‘was adopted because observed. £ert1hty declmes have already elrghtly'
Aexceeded those postulated The age- specxﬁc brrth rates assoc1ated .
_witb the lowest estimate and their. changes ‘over:time are. compared
.in Fxgure 3 with the GRR's emprncallyaobserved from 1960 to 1969

' Future Femlny Assumphon "C“

Assumptron el reflects a more dramatic fertrlity declme one
‘ that might effectively place a lower bound on future Chilean bn'th
‘ rate possibilities. - It extrapolates linearly the fall in: fertxlxty levels
~observed during the 1960s until a set of rates is reached that would
E be consistent thh an eventual equrlibrmm rate of zero: populatzon
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Figure 3_ Observed and projected gross reproduchon rote in Chile,
1960-1969, using. CELADE-bosed ferhluty ossumphon B...

'jgrowth and with an average farmly sxze “of slightly more than ‘two
children. Under aasumptxon "C" ‘these: bxrth rates are- attained m
:"1985 '

Fert111ty consistent w1th the: two-ch:ld farmly and a’ ‘Zero’ rate ‘of.

oy populatron growth do not’ produce that rate- mstantaneously Stab 3
'_populatxons need not be stationary populatxons, ‘and,’ ‘given: Clule'-.

"+ initial age composition, would not be.. * Its populatmn would not "'

' become stationary until the fourth decade of the 21st century under

' assumption '"C". The. GRR. 1mplied by thls postulated change is

‘ ,,compared with assumptmns "A" and "B" m F1gure 2

"See, for example, Bogie (1969), Chaptes 21 and itsreferences,
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- High fertihty at the: traditional level, replicating tnat
‘;f“observed m 1960 i

,‘7';An official CELADE pro;ection denoted by that organiza-
",tion as a very rapid decline in fertility

j’,‘,f".'.‘,i,]?ertihty rates consistent with a two- child farmly in a
. Aamaoranhically atable nonulation. o TR

(3 1s probable that projected changes under assumptions A‘and G .-
place upper and:lower bounds on the fertility. levels and, hence,
mfluence strongly the population sizes likely to be observed in- Chile ;
:lurmg the remamder of this century.

I'HE ECONOMIC MODEL

The economic model is essentially a straightforward apphcation
of a: Cobb Douglas production £unction to Chilean conditions. Output"
is’ generated by mputs to.the economic process ‘these mputs are
labor, - physical capital,’ and technological change Exponential
weights were assigned to the labor and capital mputs ‘in the produc-.
tion function on the basis of, and. equal to, their estimated partial
output elasticities. These elasticities .in turn were set equal to
one, implying . constant returns to scale m the production process.

Lobor :

The size. of the labor input is’ calculated from the apphcation of
age -sex speciﬁc participation rate"’to the, population size and com- }
position generated by the: demographic model for, each future y ar.,

: The hnkage between the economic model and the demographic model
‘ described in this report is’ explored in’ Enke and Zind (1969) Elab-
oration and application of the mo_del-’ to ‘computer calculation is de- B

; (1966) ".The weights' chosen and the basis :,for their selection are
discus sed in Appendix P

12



Although the fertzhty and mortahty parameters for the demographxc
model are. exogenously spec1f1ed on a Judgmental basxs thetr- 8
remforced by thexr s1m11ar1ty to: many ‘of the assumptxons of.the UN'
Latm Amencan ‘Demographic Center (CELADE). ' ‘ o

Copltol Stock

o % ;he or1g1na1 model 1gnored forel.gn 1nvestment and conszdered
only:an"economy closed to mternatmnal trade and: transfers Thus
cap1ta1 stock in each penod was generated ent1re1y by domest1c say
mgs f the prevxous penod wh1ch in: turn depended on the level of

e conomlc s t1mulus

Based on these cons1derat1ons ‘the 'model was rnodxfled to add

_ forexgn investment—or; more: accurately, net; .capital mflows in-

“cluding loans dtrect 1nvestment and capital transfers These _‘

“inflows were given. an m1t1a1 value which was assumed to dechne :

‘f;"»unt11 the end of-the century Interestmgly enough thls assumpt:.on
?_,about the likely: declme ‘of fore1gn ‘capital inflows :was: bullt into the;
1 ﬁmodel before the somahst v1ctory in the pres1dent1a1 electlon of 5
: September 1970. 'Events since ‘that election have borne out’ the ll.ke
l1hood of future declmes 1n fore1gn capital 1nflows

The mathematmal form taken by the savings: functmn can be de-
],vscribed as follows° ' -




= ‘_.savings

Y

c = consumptmn “including capital consumntion allowances -
g SRt

S

, :..% net,;xsavings_x,:'_fro!n abroad::

" "marg‘inal?'propensity to consume out of GNP..

i populatmn szze

c =v regressmn coeff1c1ent lmkmg absolute populatmn
v Msxze to consumptxon , :

‘-f’annual rate’ of dechne of forexgn savmgs starting:}
"t with the ‘initial period. o

Thus "’f_;-the exphc1t recogmtlon .of the: contnbutmn offoreign savings.
.~ to’eventual cap1tal formatxon represents a modxﬁcatmn of ithe - :
f'?ongmal model

j ,Technologlcal Chonge

’ Fmally, technologmal change was: 1ntroduced mto the 'productmn
functmn. : Its ‘contribution to output grows exponent1all‘“* ith: time
‘and was set,’ somewhat arbltranly, at’l percent ‘per-year: T
pro_]ected output would grow byl percent per year even in, the ab-
‘sence of changes in the inputs to the ‘productive process Techno-.
.log1ca1 change. of the magmtude used can be inferred,. although not’
ngorously, from sectoral productmn studies made by Jere Behrman
in- 1968, 1969’ for the ‘Chilean National Planning Office (ODEPLAN)
e T, -'.,the choice of this parameter is not critical to the results o
'?’; of th‘ ‘model; ‘as. shown in the sensxtxvxty testmg results of McFarland
‘etal al. (1969) * o

Myrdal in Asian Drama also comments. on'the whole questmn of
“'the’ sensxthty of. econormc-demographxc models to parametnc

change ‘There he. questions the conceptual robustness of the
use of ceteris parxbus assumptlons in models of a sumlar class




Output in each year then, 1s the product of the amounts of physi-
cal cap1tal and the labor force each weighted by approprrate partxal -
elast1c1t1es, ‘the amount contnbuted by technolog;cal change m that
year and a constant term.

|'HE DEMOGRAPHIC PROJECTIONS
Populohon

'I‘he demograph1c model generates prOJectxons of total: populatlon
drsaggregated by sex and by 5-year age cohorts Obvmusly. the over-'fﬁ‘_'
a11 slze of the populatxon is the, denomlnator in the quotrent of GNP >
per cap1ta. _One of the goals of this- study is to- 111ummate the rela-" "
t1onsh1p between populatlon size and total productxon Aggregate GNP B
is. not constant under varying: populat:on size partly because the labor '
force 1tse1f is drawn from the population as-a: ‘whole and varies with -
fert1hty levels and, hence, drfferent resultant populatxon sizes. Thus,
the demographxc model prov1des the frame of. reference to make est1-
mates regarding the labor force by facxhtatmg computatxon of the size
and compos:.t:.on of the populatmn :

Startmg from an 1n1t1al populatmn of 7. 683 m1111on in 1960 and
'usmg ‘the three d1fferent sets of. fert111ty assurhptions outlined pre-
vmusly itogether w1th a’ smgle set.of assumptmns concerning mor-
tahty,_"hroughout the project:.on permd the demographic model has
been us d-to pro_]ect the" populatlon sizes shown in Table 2. ‘The
‘table‘ hows the increasing force of sustamed declines in fert111ty,
the: ro;ect:.on based on trad1t1ona1 (1960).fertility yxelds a popula- o
'tlon;43 ercent and 66 percent larger than those of projections B: and
C,. respectwely, by the ‘end of the century. The crude birth rates
'(CBR) and crude death rates (CDR) that accompany: these changes

are: shown in’ Table 3

'I‘he calculatlons of dependency rates shown in Table 4, are |
'even rnore ‘revealing. The Juvemhzatlon of the populatmn _nder con-}"i
"tmued h1gh blrth rates is: apparent even, though the Ch11ean blrth
'frate at its trad1t10na1 level:is ‘not ‘as h1gh as the: rates”'exhxblted by
jsome other Latin. Amencan countnes b JaNevertheless trad1t1ona1
‘Chﬂean fert1110y levels lead to steady 1ncreases J_.n‘fthe proportmn of
the populatmn less than 15 years of. age:’ for each 100 people aged
15« 64 in.1960 there are 71 ch11dren under’'15, and by the.year: 2000
: the number mcreases to 78
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Tobl" 2 'I'otol populehon of Chile (thousmds)

i Femllty Assumptions o "Ratio of: :

90 | 768 | 7683 ) | oo |
“w0 | 9932 | 957 B REE
’ "ﬁhfﬁi

Table.3. : Crude birth rate'(CBR)-and crude death rate
(CDR) per thousand in. the Chlleun populohon

| EEETREEE Rateary CBR Under ' CDR Under
o ‘Iintervdl Ferhhty Assumptlon e Ferhllty Assumphon i

g ?!269;s‘{;§2gwuuf<§5 | .3 ,N'i*12'7~».-'2',, n |

RS RN S

70| 37| 28 | 22 | w0 |
A R
. 36 1 25 19 Lo 6

ey TR

B 0 I 7 0 (- T -

1
e
X
7

o N ™ 0

‘i:Table 4 Numbers of youth and:old people’ per hundred:persons -
“in‘the’ populahon oged 15-64 under different Chilean
ferhlity ossumphons’. ‘

. Assumption A Assumptuon B Assumphon C:
ek .Total in|- Total in| oo l Total T B S B
g FDepen- f"Qldf Depen- Old Depen- A Old s
" dent Youth People ‘dent: qu!h People dent-:: YQ% People’|:
S Ages J‘ Lk T Ages B RSN M ER Ages Con lon ey :

XY TS R P

'7fi§;;gn:_
B1uogfs 730

1 |

o 8 | 78| 8 |6 al o

1990| , |50 | a9 |
0| 86 |.78| ‘8. [ Y2 v I [ I

© ® © ® °°




| H:_"These r_novements contrast stnkmgly with the: projectxons in

H"QWthh fertxhty falls. In pro;ectxon B, the officially estimated fer-
: v’:txlxty declme, the number of dependent youths falls from 71 per 100
{;;v_‘to'3’-5'0'§per 100 by the year 2000, while the more extreme but never-
ess"reahzable two-child norm assumption (C) leads to a-
""""'eater more, abrupt decline.

o The lowr r relatlve numbers of dependent youths (defmltlonally, .
thoseless: than age15) in the latter projections are offset. only shghtly
by in ‘eases in’ ‘the numbers of those 65. and older.. Thus for ex-,
'f’;'ample,' ‘while: the proportxon of dependent youths in the two- chxld-»y

; ‘norm pro_]ectxon is® fallmg from 71 (per. 100 in the- "workmg ages“ of
15 64) to 37 by year 2000 ‘the : numbers of old people rlse from 8
".;;per 100 to 10

The potent1a1 economic impact of these changes in the age struc-
_ture.of the populatlon is obvious, since the productwe labor force is .
“drawn: almost exclusively from those aged 15 64, Although some
~outs1de those ages do indeed work, espec:.ally in rural agriculture

r u‘rban commerc1a1 and service occupations, their productiwty
by any standard 'Furthermore, soc1et1es attemptmg to
industrxahze 'umversally favor long permds of educatlon for; youth
and soc:al secunty beneﬁts for the elderly.

~Lobor Force

‘ The foregomg changes in'the age composition of the populatton
translate themselves. fa1r1y readl.ly into changes in the labor force.
Age sex spec1f1c labor force pa.rt1c1pa.t10n rates are multlphed by
: umbers 1n the work age populatlon to calculate labor force s1ze o

. The results of the labor force projections are shown in. absolute
"numbers in- Table 5 Ratms 'of 'the' projected labor force to total
3 populatmn and the workmg age’ populatmn appear. in: Table 6. %

: The age sex spec1f1c labor force, partxmpatmn rates were: derl.ved

s fo vs: for 1960 census-observed rates were used. for both -
, females, for 19805 rates were deduced for both males h
and:cfemales from pro_]ecta.ons gwen m CORFO (1970), for, year 2000
f;the 1980 rates: ‘were: used for male age cohortstS 49; wh:.le rates ;
'?for-,younger and lder ‘men. were: lmearly extrapolated from the 1960
and. '-1«980 rates and urban’ female - part1c1pation rates for 1980 'were:
‘ass1gned to the whole female labor.force in- ant1c1patmn of mcreased
‘urb'a 1zat1on -and lower fertxhty. _ Values for mtermedxate years wer‘
;log hnearly mterpolated
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ToblcS.Projocted Chilean labor force
- under different fertility
assumptions (thousands).

1 Fertility Assumption
| _ Year A T C

1. 1960 2,363 2,363 2,363
| w70 | 307 | so0m 3,07
1 1o | 4138 | 409 | 40 .
1990 | 5,550 | 519 :[¢5088
2000 | 7,621 | 6219 | 5868

Table 6. Chilean labor-force=-to-population ratios under different
fertility assumptions (percent) : ARt S

! 277 | Ratio to Entire Population Ratio to Population Aged 15264 " |
. Year | Under Fertility Assumption | Under Fertility Assumption " .
o A a1 ¢ | A | 8 [ ¢C

1960 | 30.7 | 307 | 307 | 551 | 851 55,1
| w0 | 3.0 | 320 | 322 | se1 | se1 5564

| 1980 31.5 35.3 v;;-36v'.2._'xt o675 577 G
1990 | 314 | 365 [189.4 o R N "

000 | 318 | 37.0 | 406 ] se. - 594 )

“»Abgolute labor force size is not affected by fertility decline:for.,:
15 years, and even then the subsequent changes proceed-onl’y:q_lpw}f?
Thirty years after the onset of falling birth rates the labor force is.
less than 10 percent smaller under fertility assumption C than'under
‘traditional levels of reproduction. o

‘When the focus changes from absolute to relative labor force: size,.
however, the picture is altered as seen in Table 6. The ratio of the -
labor force — not just those age -eligible for work, but those actually -
) employed or geeking jobs — to the overall population rises by a single
" percentage point in four decades under conditions of traditional fer- -
‘tility. But with lower fertility, that increase is either 6 or nearly.

ek
18\‘



/'SECTION; 2

._j*‘lO percentage pomts dependmg on the assumptions The prOJection
._.;}f‘assocxated with-a two-child-norm (assumption C) has 40.6 wprkers
‘per 100 or one-third more in the population by the century s end as
compared with only 30.7in 1960, .,

. The impacts Jf these prospectwe changes-on total GNP and on-
fGNP per capita are explored subsequently “The degree of latitude*
‘ given to the developing economy by these changes otherwxse made
« 1mpos sible by the youthful composition ‘of the populatxon :ig/one’of!.

_,the central mechamsms if - not the central mechanism, by which fer-
",tility declme produces its effects )

'THE ECONOMIC PROJECTlONS OF OUTPUT

Superficially, 1t might appear ‘that larger populations would- be
g assoc1ated with. larger total output regardless of the relzs.tionship7

: ,i;between population sxze ‘and output per capita. But, as’shown’in®
'fj'_f:Table 7, ’total Chilean GNP is: almost completely unaffected by fer-
}:‘(tility until after 1990 The labor force after 30 years is only: lO per-
, Acent lower under conditions of rapid fertihty decline than it would be
”_under historic fertility levels and, as seen in Table 8, where the'in-
puts to the production process are detaxled th1s relatively smaller :
‘la.bor force is almost completely offset by a higher capital stock.’

E 1tself the result of the process of saving and mvestment

; 'The size of output is completely: determmed by the size of the:
labor force and capital stock mputs “and by:their e1ast1c1ty coeffi-
jcients 'Like the labor force mputs ‘the stock of’ physmal capital is
- mfluenced by population. At some (presumably low) leveliof GNP -
: iaggregate savings are zZero for any given population ‘with: the abso- -
~ lute size of that GNP assoc1ated ‘with zero sangs mcreasmg with
‘ population size, As GNP exceeds this zero savmgs level, savings
become mcreasmzlv positive:

, During the initial decades 'of the projections,"total GNP is notably

_insensitive to the differences among the three fertility assumptions,

- while population sizes correspondmg to these assumptions increas-
‘ingly diverge. Smce savings flow from the excess of GNP over the

‘ zero-savings level in the model, higher fertility increases the zero
savings level of GNP and reduces resultant amounts of savings and

' capital formation. ‘Thus,’ larger additions to the labor force are.

offset by smaller additions to the capital stock.. .The net results of

‘{.these counteracting forces on GNP are shown in Table 8.
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Table 7. Summaty of Chilean economic projections, 1960-2000.

Economlc ‘
Indlcator

Yea_r

Fertility Assumption

"~ Ratios

A

C

B/A C/A -

1 A'Totol GNP .
|- (millions of..
~-1960 escudos)

| !'jr‘A‘/ye‘rdg'e Annual |

" Rate of Growth
" of Total GNP,
 1960-2000
_:;(percenf)

'-G NP/ Capn ta

(1960 escudos) |

-f';-jAverage Annual

- ‘Rate of Growth'
~.of: GNP/Copnta‘ i
(percenf) RS

ATV

11960 -
| nem0
| 1980

1 1990
2000

. 4,080
6,078 |

9,429
15,022
24,814

4,080
6,101

9,556

14,934
23,303

4,080

6,102

9,569
14,951
22,847

$IOO

the"Chnlean escudo was worth cboutone U .S, ‘dollar;"" " -
-’ﬁ,,Specifucally, E®1.05 = B




Table 8. " Inputs to,the Chilean production process.”

" ﬂ"tc.;:F__ertllity Assumption . | .~ Ratios ~*

8 < [ ®A [ /A |

Labor F Force. NN o
. _(thousands) “_-';.1960,7 +2,3637| 2,363 | 2,363

|90 | 13,077, | 3,077 | 3,077

[ 1980" | 4,133 | 4,096 | 4,093
| 1990 |v5,550 |. 5,119 | 5,068
| 2000 ;;;7,6211:'; 6,219 | 58687 0.82 |

*1960 esc dos)ﬁf o [

(:ln dd‘lvﬂion to:labor.and physucol capital, technological progress is included .
in:the.: ggre_gote produchon function, : and is’ assumed fo proceed in these" e
ztions-af o' rate of T percenf per yeor e e gt

% Turning to’ the evolutmn of GNP per cap1ta Ta.ble T hsts;the
je¢ ,results for'the three Chilean: fert111ty assumptlons Even
under h1stor1c fertxhty cond1tmns GNP per. cap1ta. ‘almost doubles!
over the 1960 .2000° penod ‘and, nearly tnples under the lowest fer-:f
| The model supphes answers to many other questmns
"‘,bearmg on the pro;ected Chulean economy Table 9 shows for in- .
stance, the years ‘that per cap1ta income reaches gwen levels un ‘
hre fert1l1ty assumptmns “The table 1nd1cates that future con-
trac ons’ m'the b1rth rate would be regarded by a s:gmﬁcantly fastex
ratevof growth of per cap1ta output and, hence, a reductmn in the. ;
‘period. requrred to attain given . levels of this index of economic de-
velopment Chlle 8! already moderate rate of population growth, in
comparxson w1th that of other’ developmg countries, makes such a
.conclusion all the.more striking.  If the strength and growth of the
.s"" ,alled 'rising expectatxons" are as great in Chile as they are
commonly thought to be in other. developmg countries, the possﬂnl-
1t1es of .reaching the 1nd1cated levels of GNP per caplta a decade or.
more earher in the lower fert111ty cases than m the hxgh should be

emphas 1zed
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‘r, 'in whlch Chllson GNP psr ccplto
‘reaches a'given level.

. GNP/Caplfa | '”Fvertillityf Assumption/Year -

A 1.8 d
o B ]996 co 1979
175 ies | o1ses | 19
°f'°" 2°°° . '995 1 ‘99' |

‘ Regarding the rnodel' v
.extensive series of tests conducted earher on a’ slightly simpler "-;2’ '
‘vanant led to the followmg conclusion.

"The ,msensitiwty of: pro_]ected GNP's to; changes in the
fertility assumptions dommates all of the prmmpal -
f-‘economic conclusions .. . ?.' This 1mportant conclusion '
'v'_is mdependent of the choice of- -economic parameter ..
_‘values w1th1n very bruad ranges" *

This conclusion is generally apphcable to the present model It
-is remforced by the very small differences - well w1th1n the orders
'.of magmtude noted in McFarland, et al 1 969)— that accompanied
‘changes in parameter values: mtroduced ‘while expenmentmg with
‘the model at earlier stages in:this: study..,. The selection of param- .
~eter values is discussed m detail:in. Appendix A, '

thcFarland et al (1969), page 16 }The study £urther‘demonstrates
’.f.'that although absolute valies of the econo "-”fresults are’ sensitive"-'f
“to parametric variation the relativ’ yalues al
""changes in the assumed fertility levels are not similarly sensxtive*. _
ﬁ See p. 18 and passim

2



EDUCATION

f’fPRIMARY AND SECONDARY EDUCAT! ON

i ,.Thls sectmn rewews the 1mpact of the. three dlfferent fertllxty

assumptzons on the resultant school age populatxon size, on’ requxre-
ments for teachers iand" schools (g1ven certam educatxonal norms. for
) these items), and.on expendxtures necessary to provxde ‘education; -

‘Among soc1a1 expendltures, ; educatmn is affected most:. strongly
”yffchanges in human’ fert111ty ‘Section 2’ shows that changes in fer-:,‘,
: t111ty affect the, absolute and relative numbers of young people more’
fqu1ck1y and ‘mor ,strongly than other groups in the population," and B
educatmn conc ntrates its spendmg most strongly on the young. Byf‘
'contrast the 'age d1str1but1on of expendltures both in health and in- "
‘he i‘smg are not '80 strongly affected by changes in the size of the :
‘mostf youthful cohorts in the populatxon. :

.‘-.

i Spending on. educatlon m th1s study is :calculated by a general
«method to' be apphed to all socml expendxtures both ‘Current ‘and.
cap1ta1 Detalls on the. general framework and its apphcatlon to ‘
computer*calculatmn are contained'in McFarland, et al. (1968. No.

23)

' 'j:_"-;"Current expend1tures 1nclude the average expendxture per teache\r

’”"tems of supphes and equxpment The latte amounts are,
X mmportant Ernesto Sch1efe1be1n (1970 No 34),,former
‘ "Chllean Off1ce of 'Educatlonal Plannmg, notes that of
“by the Mmzstry of Educatxon "remuneratlons ab-"

sorb nearly the' Whole ‘budget: '’

2
DR




The ' hanges m spendmg necesertated by the three fert;hty a.uump-
;’_}f.txons are each related to the different numbers of school-age popula-
*{ftmn present Table 10 shows the numbers in the primary school - i
,-’,;'ages here: taken as:7-14, the secondary school ages, 15-18, and uni-
iy rerty ages, 18-24. In the context of the educatxonal reform, the - -
‘;"{ﬁrst group. would be those eligible for educacidn basica, and the - ‘

- gecond for educacidn media in its two different variants (ecrentxﬁc--

‘;humanistic and vocational).

* Tobl 10 Poend Chlan shil-o ot
| Number of Students and ‘ N Y‘eef — Fertility AssumpfionA_ =
AveraLAnnuul Growth =i |vir- oo | e A B o CE

'Prlmery School Age (17-14) L AR AR P
(thousonds) { 1960 N 439, 1T 1,439 |0, 439:,

Sl iero | vea7 | 1902 | 1,900

1980 | 2,523 | 2,000 3“1,944‘
1990, | 3,484 | 22627 | 1,874
2000 | 4772 | 2,704 | 1879

v .':‘.‘Secondory School Age(lS-lB) I T | o
B (thousands) kS 1960 -1 590 . o 590 » 590
N "f};19205,“;;f]812 e 812

| 19800 | 1,058 7 . 976 4‘17$?Zlf;
C1990 | 1,424 | "‘1,034 1 966
2000 ‘| 1,376 1,217 909

R (EUTRRRSPHA T PRI A (PR ‘g

1 916 9‘6

C 1,219 1 , 219"
ffff.fl,64|A ) ,'639;;'-‘
160 11,735 U,:j"jjl 692"
N f.;ﬁl 954 lf;l:éﬁQA

" f?-::Umvemty Age (18-24)
' (thousonds)

Average Annual Growth
: ."Rates, 1960-2000 (percent)

" Primary School Age
~ Secondary School Age
- University Age

Cyes;

%



SECTION:3:

 The; table points’ up “the: pres‘s"'“re":"""‘jﬂ 1'the 'system by the end. of the
‘(century Even;xf fertxlity continués to fall as-in. assumption: B » there
j__,w1ll be‘8‘00 tho and more chxldren in: the primary school a' 'es”'~'1 A ‘;the_‘ :

xprlmary school age would more than double by century 8 end over
jthezr present level. That number 4,772 million, ‘would’ represent
‘;\fmore than three times the number eligible for education in 1960,
lFurther smce the youngest age groups are most strongly and most
‘fquxckly affected by fertility changes, it would have been posmble to
make" an even more dramatic comparison by including six-year- olds'
;'and possxbly even f1ve-year olds among those eligible for pnmar'y

"‘educatmn By contrast,’ fert111ty levels ‘consistent with the two= it
'ch11d fam1ly (assumptmn C) would result in 'a number of prunary .

-‘school age ch11dren more or less constant in absolute terms be-
tween now and the year 2000.

The secondary-school -age and umvers1ty age groups are- less
7qu1ck1y affected by changes in fertility-occurring after.1960;. The
‘lag of 15 years, in the case of potential secondary: students and 18
.years for would-be un1vers1ty entrants, results in both groups res.
‘mammg unchanged by fert111ty decline until after 1975.. However
once the-lags are’ overcome, both groups-are: affected almost as:
strongly as the primary ageigroup.:

- The other fmdmgs of th1s section are directly related to® num-
bers of potentxal students . Apphcatmn of educational standards
.and norms to-these potent1al students: provides: figures on desxred
human resources:and physical facilities in education;. and calcula- :
tions of the costs of these yield information on the expendxtures
_‘1mp11ed by theisize.of the youthful population and the nation's: educa
tional standards.

«The enrollment ratio is'an example of these norms :The. Chllean,;. i
\educatmnal reform has a goal of providing:the opportumty toall -
»Chxlean children to achieve basic literacy. = At present, enrollment
in® prxmary schools is about 85 percent of those in the prunary ages

:At thev same t1me soc1a1 pressures demand expansmn of the sec- :
ondar ,;“system Est1mates of poss1b1e enruument ratxos appear m
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" Table 11.. Projected Chlleon enrollment rotlos
ond classroom spoce.

TR | Spoce ST Studem
-Enrollment Ratios | . (Meferszl
| Seeendery [ P""""Y "Secondary -
e 026 l s 25
o 1 s | s
0.60 | 2.o’- SN (R K

< Bosed on Schiefelbein (1970, No. 35)"and interviews with
. education planning officials. - .

Two ‘more” norms allow est1mat10n of the required; :number of;
"teachers and ‘the necessary: phys1ca1 space to- house, educatmn
programs
: The student-teacher rat1o now 1.s about 1: 375+ thxs is prOJected to.-
change to 1: :35 on the basis of current:planning. documents Ay
~teacher attrition factor of 3 percent per year was also estxmated on
-the same: basls

Space in school rooms- represents a combination of.two estimate..
.?»the space per pup11 (wl'uch varies. ‘with educatmn standards) and the:
.extent:of shrft operatlons Ins calculatmg school plant add1txons
-”requn'ed by mcreasmg numbers of students replacement ‘of:. exrstmg
: educatmnal plants due to physlcal detenoratlon mustialsoibe’ taken :.
mto account, On the basis of mformatmn from the Socxedad Con-
*"structora de’ Establecxrmentos Educacmnales, 'y percent ‘per. year ‘'was
"used as the deprec1atxon rate on physical plant;

The'costs to train new teachers vary with-'grade:level:to be: :taught,
:‘_ﬁsubject ‘and so’ forth, but ‘the: average ‘cost totrain a‘teacher: in‘the
“{'f{umverstty, after making appropnate ‘corrections: for drop-outs and
for:students. who take: longer than. the prescnbed permd to complete
":.Ttheu' degree requxrements.m about ] °;12700 (m escudos of 1960)

2%



C“ts,lf’f ,.constructmg and equ1ppmg schools have fluctuated overv.‘i

ll(ag'am,’ in- l960 escudos) was obtamed from calculatmns made by |
the Soclxedad Constructora de Establec1m1entos Educacxonales for,

» {ir! : &5 o
.tures, per teacher were calculated usmg the observatmn, mentxoned

above -that salarles compnse the overwhelmmg bulk of, educatmnal
g_spendmg Three opt1ons were cons1dered for treatment of future
) reases ‘in pay: .

l Treatmg salanes as constant over txme.’f This approach was:
-discarded since mcome per caplta and more s1gn1f1cantly, o )
;;mcome per: worker r1ses in each prOJectmn over time: Thus i
f“constant salar1es would amount to relative wage declmes
"whlch appeared to be an unreahstlc assumption,

f.,",Z'f;':‘f‘,Ramlng expend1ture per ‘teacher by the. relative amount,'»xz e
by the percentage,’ that GNP per worker rises in'the variou
pro;ectmns. .This: approach 1mp11c1t1y assumed that
differentials’ between those employed 1n educatmn and-thosa
1 employed elsewhere remam constant i :

35 Recogmzmg the poss1b111ty that mcreases in" relatwe pay

T m1ght be: necessarv to attract the mcreased number of -
teachers requ1red in some of the pro_]ectmns and:in some
perxods in.the, future Such an approach assumes a’ labor-‘
market m1t1ally in: equ1l1br1um but requ1r1ng a h1gher*pay i
d1f£erent1a1 for educators if 'shiftsi are:to occur. toward ‘ed ca-"
tion‘in the compomtmn -of the labor force.

x "e" gecond option'was -adopted;. .since the model: represented by
‘is less: apphcable to. Chile: than a job’ vacancy ‘model. ~The’ ;
]ob :vacancy model characterized: by the:second.option implies’ that '
employment in educatlon is’ l1m1ted ‘not. by lack of labor! supply: but
by demand cond:.txons., However the professxonal labor market
as not_stud1ed m deta1l in: order to substant1ate this- vxew.. Thus.

! ss'1b111ty remains: that h1gher d1££erent1als than those pres. -‘-.;.‘
ently ‘observed might be necessarya in. the future

o \Usmg the ‘second’ optmn, expendxtures per. ‘teacher (in escudos o£~
1960) ‘.were est1mated to'.be.. “E?- 4900 n:1970 ;" growmg to about
A ‘ ) “'cent 3 'ependmg on the popula~
tion proiectmns used These a.mounts repres'ent not only teachers"

2


http:rises.in

TITMP-56

f;"salaries;": but the totalﬁcurrent account expendxtures of the system —".

Al

The pro;ected results denvmg from the assumptions on,and edu-
i-’,cational goals ‘'of, ‘the ‘Chilean’ pnmary and secondary scho f ‘"ystem ‘
_j.'are ‘contained in Tables 12 through 14 By century 8 end prunary
'_fj-'enrollment (Table 12) in ‘the event of a. contmumg fert111ty decline - -
_will be’ shghtly more than- half that which would occur. for a constant
1960 fertxhty rate " The. dlfference Ior secondary enrollment is”"

‘.;:isomewhat ‘less because of the greater lag in 1mpact

‘‘‘‘‘

Table 12 Projected total Chlleon primary. ond secondory school
enrollment and. teocher and classroom space .
requurements

R B B anory Educotlon 1 Secondor)TEducohon
RS EON N Under ™" 7 ‘Under.
Tem | Yoarg,; Ferhllty Assumphon s '!v Fertulnty Assum hon '

s
ot

,',Enrollment f G B I R I

| 1960; 1, 137} ; 137f‘j1 137f,ff|1§3; 153" 158
1970 [-1,840°|'1,807 | 1,805 | '284'| = 284" -ji‘ 284
1980; »‘2,396";1 1,901 l 847 ‘""‘5'27" 488 7 485
|.1990 | .3,310 | 2,149 | 1,780 . 854.f-..620 | =580
:.- 2000:‘- ‘4,534 -| 2,569 1,785 l 186 .| ..730;| - 545

* Tedcheis: - |. o]
| ‘Required: | .| o pee e )
o 1970 | -49:7 - .:--‘;:‘48 8':5 487 ERey &
1980 | 69.5 | 55.1 | 53.5 |
1199011 96.0 |- 62.3:]::51:6 s
,2000 4:131.5. |-..74.5 | 51.8: |-

EXoNe
hPOWN®-
SR
MoMNE
aohNw
00 00 — ~J 00

LN
N ot e oa
- 4

: ;"_}.'Clossroom i | .~ : | ' : it

- Neqt

1 (thousands o

, ’;,jof metersz) ,ﬁl‘,9,«6,°-;u: v
& . 1970

5 .1:1,705-|.:1,705.{ ... 383: 3

g 12,760-12,711 | 2,707 |- - 710,
;,.|9aog":,'  [:3,803:| 3,693 |1, 74C
1:1990 |'6;620 | 4,298 | 3,561 |:2,820
7|.:2000:) 9,068 | 5,138 | 3,369 =3, i
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.y, ‘xpljns_m of prrm y enrollments between 1970
_,‘and 2000 prov1des fu'rther cause for reflection! Even if fert111ty
’ t,'_.;the'»offlmally prOJected rate of assumptxon B more than

| eachmg capac1ty and classroom space would requu‘e ex-\ ;
,pansmn ‘by-more than. one -half their. present levels. - By contrast ””””” :
‘v1rtua11y no expansion would be necessary in the event ‘of the accel

‘ erated fert111ty declme of as sumption C. The number of students 1
would fall sl1ghtly, wh1le the number of. teachers and classroom ~
;floor space would. rise slightly because /of higher educatmnal
standards.

Although the expansmn of secondaryenrollments: durmg the’ 19605
was remarkable, even under the lowest: of£1c1al fert1l1ty assumptxon
-‘B enrollment must continue to accelerate dur1ng the 19708 Given:
the goals for secondary enrollment ratios shown in Table, L1,aby th‘e:
year 2000 almost 450 thousand more secondary students w111 .b
‘enrolled than in; 1970. Such an 1ncrease will requ1re growth to.z, ) '\
than two ~and one-half times its present size:in order to serv1ce
--adequately what seems l1kely to'be sustained. social demand

o ’I‘able 13 pro;ects the nurnbers of new teachers and the amounts of
floor space-required for expansions-in enrollment for the first- year
of each decade £rom 1970 through 2000 The table shows that by the

,under £ert111ty assumptmn A would be' more than four t1mes those
,“ptmn C. At the’ secondary level; educat1ona1 planners ;‘-";
would‘ have to face 1n the hlghest fertllxty case a. teacher trammg':"
.pro “ram about suc tlmes the magmtude of that requ1red by the .
low, (st'f’fert1l1ty pro;ectmn Slm11arly, annual requ1rements for add1
“tic l classroom space would be nearly four txmes as great fo pr;:
mary educatmn under assumptmn A as’ they would be for assump ion
- C and nearly five times as great for secondary educatmn

:j The_ foregomg comments on pro_]ectmns for trammg new teache"

E s ‘mphed by the pro;ectmns, prov1de a less di amatxc
-:Ipanso"n among fert111ty assumptxons than do the teacher tra

r
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Table 13 Prrajoctod annual Chilean prlmory and secondory school new.:
teacher and new classroom space. requuements.

I

‘ Prumary Educohon, o i Secondory Ea otlon- 1
om: - Yeor ... Under _Under _, |
ER T I Ferhluty Assumiption ... Fertnluty Assumption‘.,; g
‘ A1 8 1 .Cc |- A . 8 1 C._..1l
(thousands) 1970 ‘| 3.6 |~ 43,4 | 035 40.6:) 0.6 0.6
? 1980, 1 44 211 1.9 1.2 1.0 ~ 0.9
1990 541 2.6 1.2 1.7 0.9 0.7
"~"_20001_"*' poagigeleegil e gl el o 0.3
“NewClass= | : v ’
‘i'oom‘Spoce ] R
‘Required IR
“(thousands™ -} -} S IR | ‘ | 2
of: msters2) 21970 [:203:0 |*191:4 |- 190.4:| ~59.6| 5§9.6 |/~ 59:6
: w10 1980 0 13978 | ‘247.0 |"227:6°| 171.6"| -144.0 |- 142.0
1990 | 426.4 214.6 | 113.2] 215.0{ 121.8 | 98.6
2000 ’v"520;6' 2}64.‘8 +149:2 | ‘-25]"'.-0“. -129.0 |- "53.’8
'costs “'B'ut m absolute terms r1se conslderably For the last pro-

Jected year 2000, the necessary pr1mary level total mvestment
and operatmg expendxtures of 479 million escudos in the lowest _
fert111ty assumptmn can be compared with those of l 016 m1111on '
escudos for the highest.. Similar relatwe magnxtudes obtain for
'._secondary level system expend1tures Although the educatmnal i
‘ system grew swrftly and stead11y durmg the latter half of the 19605
,‘the continuation of tha.t expansion at the rates made necessary by
“these’ pro;ectrons will clearly intensify pressures on already
stramed public budgets.

Although the results of the pro;ectxons renewed in the preced
,,_vimg paragraphs are h1gh1y aggregated mclude some coefhcrents ,
‘that are constant over trme or at best grow at’ constant rates, ’
fand d1sregard many detarls of concern to planners they do deal

, with the most 1mportant features of the system At the same t1me
- the analyt1...a1 scheme. underlymg these pro;ectlons prowdes ‘the
.- skeleton for future, more detailed models of the system

*/30;
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While the projections consider quantitative improvements in the
student/teacher ratio, in the classroom space per student, and in
teachers' (and others') salaries, equally important qualitative im-
provements have been proposed for the system. Higher rates of
retention of skilled employees; an orientation of education toward
more meaningful general education, on the one hand, and more
immediately useful vocational training, on the other; a better way
of evaluating educational progress; and a greater emphasis on in-
service training all fall within this context. Merely naming these
improvements makes clear the difficulty of their inclusion as
quantitative parametric changes in the present model. But it is
equally clear that higher quality education is likely to be more ex-
pensive education. Therefore, not accounting for these improve-~
ments explicitly in the projections means, in turn, that the projec-
tions understate differences in the economic implications of the
different fertility levels.

UNIVERSITY EDUCATION

University education in the development process is frequently
regarded as qualitatively different from primary and secondary
education, It is viewed as having a special role in the formation
of high level manpower required to introduce and manage the
changes associated with the transition into a technologically ad-
vanced society. These qualitative differences are of particular
relevance to the projections of this study and, thus, separate treat-
ment of tertiary education is warranted. ' ‘

While a certain degree of diversity may be found in the pro-.
duct mix of Chile's lower educational system, its students have been
treated as homogeneous and have been differentiated only by pri-
mary and secondary levels in this analysis. In the case of highex
education, however, these differences, e.g., widely divergent
lengths of the various programs offered at the university level and
huge differences in the costs of providing equipment and facilities
for different types of training,are too great to ignore. Consequently,
certain methodological problems must be dealt with in the treat-
ment of this part of the educational system. Basically, these con-
sist of problems of aggregation and compositional change, which can
be illustrated by differences in the per-student costs for law and -
medical training.
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i

‘For‘medical students, the“correspondmg amount was " E° 1; 280 ‘or”
j'roughly elght tunes greater Concomitantly, law students were i
-about 66 percent more numerous ‘than medical students. Suppose-‘
fgfor 51mp11c1ty s sake that the Chxlean higher educational system con
tamed a smgle un1vers1ty cons1stmg only of a law school: and a mech-
,cal school ‘and that the" stated condxtxons prevaxled in some base
per1od

From this information, ‘one’'may readily compute ‘the " "average}if.f
;cost"‘,per un1vers1ty student!! ‘which turns out to be- E° 580. *: Thls”“
value‘;"' however is ne1ther representatwe nor - "typxcal" of the

:_to;an' ?eas11y 1dent1f1ab1e group of tertlary level students Thus the‘-‘f
statement that ''the average ‘annual cost of university’ trammg is- E° B
580 per ‘student" is far less meaningful in terms of descnbmg the
3"typ1ca1" cost of providing university training than in the case: of '}
ylower education because of the widely divergent cost dlstnbutlons of
the former, Its reliability as a parametric coefficient in. the pro;ec--
tlon of the financial requirements needed to prowde umversxty level :
'mstructmn in the forthcoming decades suffers from an: inherent: weak-
ness: the potential impact of changes in the' career composttmn of
h1gher education upon the cost of training’ any: given number. of uni
versity students. For example, a change in the composxtmn of um-""
verslty students between law and medicine from’ the h1stor1ca11y 3
;observed 1.66 to 1. 00 ratio:to 1.00to:l. 00 would, .in the absenc' "of
any change in:the. -average trammg cost within eachifield," result in ;
an‘increase of the: average ‘cost'per university student from: the pr
vious' E?.580'to’ E° 720, /iThis 24- ‘percent-increase ‘would, by itself,
;cause ‘those: pro;ectmns in which such a 'shift’is not’ taken into’ account

‘1

,to underesttmate university: trainmg costs to a comparable degree 4

: Although thxs additional potent1a1 source of error exxsts m the R
:absolute orders of magnitude of the projected mput requxrements and
their total cost, it does not interfere with the’ vahd1ty of ‘the’ main
thrust oi the projection exercises if it is.assumed that the career

The'calculations appear in‘Appendix B.

33
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‘composition of university students at any point in time is"essentially
independent of the fertility regimes, past or present. Underthxs
assumption it .can be asserted that the. relative differences in input.::
‘requirements to meet future demands for university education assoc:
- jated with each fertility assumption are uniquely attributable to:the. -
. differences. among these fertility assumptions. ' B

" The foregoing point, although made in the context of the educa-
tional sector,, is equally relevant to all the other social services.

_treated in this study. It may be stated more generally as follows:..

" the greater the degree of heterogeneity and compositional instability
~ of the service (e. | .,.medical care, housing) to be rendered, the less
" reliable are projzcted vabadlute«magnitudes,_;(a.ndxkcqr;;gspond_i_ng,a‘b,-,~,;
" 'solute differences) associated with each fertility-assumption. Since .

proportional differences among these magnitudes are /less;sensitive.

' to compositional changes that may'}indgpendently_uogq:lur;.in; the interim,
correspondingly greater importance should be attached:to propor-.
tional differences in assessing the impact of differential fertility -
regimes upon the relative future demands for the service in question.

Enrollment Ratios.

...-A‘second difference between lower.and ‘higher. education. involves -
the:choice:of assumptions-on the number of students to be enrolled.,
at each; level of the. educational-system throughout the .next three:-
decades. - ‘ - '

- »:While.a set of official and apparently undisputed: enrollment .goals
for: lower education was found for:at least the near. future, -no such..
goals could be: readily identified for tertiary enrollment. Thus; the
projections of .absolute . input and -related outlay. ‘requirementsiassoc
jated with university level instructions are even more speculative. ..,
than the degree implied by the previous-discussion.on: shifts. in the: .
composition of student populations.. o -

"Mcrarland etal, (1968, No: 23, p. 11), argies that even if the
‘parametric coefficients chosen diverge widely from their actual o
‘future values; it is still generally true that the validity of the pro
jécted relative differences in'input requirements to satisfy future
‘demands for any given service will.be essentially unaffected by.:
L usipordrabord ‘service will.be essentially unallectec.by..
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 SECTION' 3’

rThe" spectrum‘,‘o' 'mfluenual v1ews on umverslty enrollment ap-. .a;_»
Apear extremely wxde and lacks .any: clearlyr d1stmgmshab1e modalg .
) ,Qne extreme of tlus spectrum holds that Chilean univer- st
:s1t1e ‘should be abohshed in their’ present form or, ‘at least, their "
:enrollment should be rendered hlghly selectwe and,: correspondmgly,
}drastlcally reduced “The other extreme may. be capsuled by its; i
well-known slogan- "un1vers1dad ‘para:todos''’ (un1vers1ty for every-
one)’;

Focusmg on more constructwe ev:.dence .a, vector of enrollment
..ratlos ‘was .chosen’ on: the bas:.s of; h1stor1ca1 trends and future goal :
;proposed in Sch1efe1be1n (1970, ‘No.. 36)." The- derivation of these
"parameters is - explamed and dlscussed in-Appendix: B: The1r ,
assumed values, as well as those: for- the other. relevant parameters«,f
used in the projections as sociated with university educatmn .are
shown in Table 150

Toble 15. Porometrlc coefficients assumed for prolechons
o relahng to umverslty educohon.

Annuol O'pe“roh'n ‘.

Teocher- Annuol Teocher - ‘Cost per Teacher .
| Student A*'{::::“ U‘":'S'"f '- (E° of 1960) Under 1
[T SosS ). tility Assumption |
Roho '(%) | (E‘.’of, ]?60) - “I;er ili y Bssumb lon,l

0,03 002 |30 -4~-'5‘9'o*‘f ,'8,4‘25;'t 8,425‘-‘; 8,425_’_’-
006 [-0:10- |3, 077k, 590 9,640‘f 9,860 9,660 |
o' | 008 | 3.0 | 4590° 11,135 11,325 [ 11,350 .
& ,7=3:o‘:;‘-‘= 4,590 113,210 | 14,115 | 14, 75|
| a0 | 40 15, 89oj 'J_fé}’Q?S{ ls,alo_;

'?ﬂcal"'value (partlcularly for- the Umvers1ty of Clule) are: ava11ab1e, ’
zthey tlack re11ab111ty because unt11 very recently Ch1lean umversztles:‘:f
g;falled to. record the; number of their: teaching . personnel " The.Insti-"
V,tutovde Invest1ga ones Estad1st1cas de la Universidad de. Clule has;
fattempted C ;'s'everal occasmns to secure thls mformatxon, as: well”
.as other: related data’ for its parent institution. - To. thls end

B
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",if':questronnaxres ‘were- sent to each mdivrdual on’ the Umvers:.ty's pay-
~;rollirecords, “but about 50 percent 'of the ‘recipients of-the auestion-:

;?fnarres fa:led to return: them.

./ To the extent that these. ''sample' ‘results,: taken:from the: Insti-
Z,"tute 8-Boletin Estadistico. (Reference 20), reflect true universe::
-’-‘f"parameters they indicate that the: student-teacher ratio: obtammg
~in'the Umversrty of Chile for the year 1959 was 7.4 students per::
‘equwalent full-time instructor. Correspondmg estlmates found in
_'Sclnefelbem (1968, p 3),: for- seven ‘other: Ch11ean universxtres in:
1968-1969 yield a werghted average student teacher ratro just.
"shghtly under 10 to-l, 'On the basis. of these adrmttedly questmn-
“able estimates, " the: ratlo ‘was: set at 8.3 to: 1'in:1960. and 10:-tol.in -
31970 for the purpose of the pro_]ectmns

'I‘he remammg values were chosen on the basis-of-a.discussion-
.on "opt1ma1 un1vers1ty size''in Schxefelbem (1968, p. 3), which notes
that large U.Ss.: -universities show a 20. to,1.teacher- student ratio
and implies that this proportmn could:be: taken as a goal for Chilean
institutions of h1gher educatmn The ratio was set at this level for
'the year 2000 and’ mterpolated log linearly bétween the assumed’ 10,
to "1 ratio.for 1.970: to obtain" the desued coeff1c1ents for .the years

980 and ‘1990,

Attrmon Rates

Smce ne1ther hxstorxcal records nor wholly rehable estimates of
past numbers ‘of ‘teaching personnel in Chilean un1vers1t1es exist,
"neither does the data base requ1red to compute average attntmn
‘rates of tertlary level teachers. Several university adrmmstrators

and: specrahsts of Chllean higher education were. asked to: estrmate ‘
the current rate of attrrtxon and hypothesize its future evolutmn.
Est1mates on current attrition clustered around' the value of 3 per-
cent per year. Because of general unw1ll1ngness to predzct whether
‘these would undergo significant increase or decrease in the future
‘_an mvanant 3 ‘percent per year attrition rate was assumed

TeucherTrommg Cost
" Available data in:Schiefelbein: (1968, p60), on: the: cost’ of tram-»
i mg students from ‘entrance through’ graduatron in 15 fields of i




.ffimx hev;dl.stnbutmn of: these' costs a ‘we1ghted average, o8t peri grad-
* uate.was’ computed," usmg pertment enrollment data’ from the Un
: /.ver81ty of Ch11e s Instituto de Invest:.gacxones Estadlstmas ‘on. the

..;compos1t10n of countrywide unwersxty enrollment ‘among, the 15

'j_;ﬁelds ‘as the basis of the:vector of; we1ghts ~The: resultmg wexghted
-average.cost per:university graduate came to-E® 4600.

Lxploratory: calculations indicated:that:the'previously-postulated:
schedule of the increasing student-teacher: ratio in higher education
throughout the- ‘projection per1od tended -to:decrease. the training cost
per: graduate by comparable amounts to those by which the assumed.
increases in current costs (i.e.,increases in university employees'
salaries based on increased GNP per capita) tended to increase it
under fertility assumption B. .Under this. -assumption, then, average
cost per.university graduate would remain roughly constant through
the prOJectmn period, decreasing slightly under fertility assumption

‘A and increasing slightly under the two-child family assumption,.C..

: anous personnel categones are constant from period to. per1od
‘and(4).wage rates increase over txme in proportion to GNP. per,
-‘worker.

The d1fferences resulting from the alternative fertility regimes were
small enough to disregard, and hence a constant average tertiary
teacher ‘training cost was postulated,

Operating Costs

4The: assumptmns and methods;used .in. projecting current.ex-,

%:pendltures at the lower educatxonal sectors, _apply equally to- tertlary '
‘education: prOJectmns, i.e.:. (1) wage and salary payments. exhaust

the isector's:operating budget (2) the composition of the educatmnal
work force remains stable over time, (3) relative wages among. the

L

+Lhe estimate of the ratio of total current.expenditures.to the num

"}ber of teachers sin the base per1od requxred by.the computatmnal

brief dxscussion of: the{concept of "teacher trammg cost" (13

: 1ncluyd>ed in Append1x B
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procedure was: based on data pertammg to the Umversity iof Chlle,
from Schiefe elbein {1968, pp 43 and:51), :since these'were the only
data’ ‘available,’ The’ University's operating budget: for 1965' was 5
dunded by:the estimated number of full-time equwalent teachers t
arrzve at an: annual figure: of E° 8700 of current expend1tures per
teacher.

Because remuneration of personnel employed: in the educationai:
sector is: assumed to change over time:in' proportmn to changesfm
.economy-w1de income per: worker thls (1965) estimate was adJusted
to:a- 1960 level of E°:8400 on. the’ basxs .of historical income per"
worker data: For the: successive projection years, expendltures
per teacher: were mcreased proportxonally to:the 'increases-in'in- -
come:per worker’ generated by the model itself under ‘each of the -
three fertrhty assumptmns.

In est1matmg tert1ary educatmn ‘investment costs(as’ opposed to
the lower levels), only the ‘cost o£ trammg new teachers was: taken
into" account.. ‘No: reliable- estxmate ‘of ‘other types- ‘of -investment °
- costs; suchas constructmn costs" assoc1ated ‘with:the: replacement g
“of: deprecxated phys1cal plant and equ1pment or W1th net: mcrements‘:'
jto these 'stocks was ‘obtained. ' While this. ormssmn tends to'unders
“estzmate the future costs of providing tertiary education to‘an’in-. -
creasing number of university entrants, the understatement is

'probably not very serious proportmnally

- Such-an assumptxon is: supported by - two ‘considerations.¢First,
.avallable ‘data from Schlefelbem (1968 p: ' 51) show that nonoperating
.__“expendrtures during ‘the early 19603 were but a'small: fraction of ‘the
' total"budget of the university estabhshment in Ch1le - spec1f1ca11y, ~
-only 14 percent in 1964 for all Chilean universities. Secondly, the

jalready established assumptmn that future buxldmg ‘Gosts: will're=/ "

*";{mam at'their 1960 level;’ together ‘with the assumptlon that" teachers'
”»,"jsalanes increase over time, 1mp1y that th1s 14 percent’ proportlon

o of total expendxtures gomg to nonoperatmg outlays will tend to di-
[-’_",.mmish with timeé. ' Since 18'years elapse after’ ‘each’ fertxlity assump-
- tion ‘before: demands on: tertxary education- ‘are: affected ithis -allows”
Sar consxderable amount of time for the" share ‘of nonoperatmg costs in-
,3.f:’?»‘the total umversity budget to shrmk well below the 1mtia1 14 percent
proportxon.




“Results.of: Umvemty Educohon Pro;echons

,ro_)ected htertxary_enrollment and the corresponding number of ﬁ
ot uire d for the fu'st ‘year’ ‘of each’ decade,’ from 1960 to';
~;2000 , are: shown in Table 16,

Toble 16 Umversuty enroliment and teochers
S requnred 1960-2000 (thousonds)

R j Ferhhty Assumphon
golten _’ ;Yeor e -A B
‘Enollment - 1960, Cows |2 5
o 1 1970 | 732 1 73.2
1980 f; 165.9 | 164.1
1990 . 388, 8 312.2-
2000 896 0 586.2
, Teochers : G L
‘Required. | 1960' . 3.3 3.3 3.3
‘ 1970 . 7.3 7.3 7.3
<1980 [ 13.3 13.1 13.1
1990 23.3 18.7 18.3
2000 44.8 29.3 ., 24,6

,.fertxhty'assumptlons 1n 1960 and the movement of. correspondmg
cohorts into university- e11g1b1e a.ges Indeed, the differences in
»each £ these vanables under the three- regimes: is: still:relatively
;’smallf in 1990. It is not until: century s.end that they become sub-:
-stantial, Specﬁxcally, 'year- 2000-enrollment -and teachers. requlred
‘under- assumption A, traditional’ fert111ty, turn out to.be 82.percent
igreater than under assumption.C, the. two~ chxld family.

+::Table:17-shows’ the number of new.teachers who must be trained
:during selected years in order to meet requu'ements 1mposed by,
’pro;ected enrollments. ‘These. f1gures were obtained, as in the . -
‘cases:of. lower educatlon from-: aggregatmg the number of. ne : o
7'tea.chers requ1red to replace those who drop out: of the system with’
the number of additional teachers needed to: meet growmg”enroll-
z.ment “The estimated training costs. and the costs of ‘oper: (
}lugher educational establishment for.the same;years are also shown:
in.this table.




Toble 17, Temory educotlon new teacher feqmromonls, teocher
troming costs, ond system operotmg cosfs. i

_‘ New Teachers Requurod
3 (thousonds)

Teacher Training Costs E
“(millions ‘of 1960 escudos)";i 1

System Operohon Costs ;
(millions of '1960 escudos)

Total Trommg ond
Operohon Costs

. (mlllnons of 1960 escudos) }w,::

- 58,8

124, 7jﬁ
54,10
.586.0° |

Feml |ty Assumption

0.6 | 0.6

© 0.9 0.9

. 0.9 | o8
RLEL T SR P
Cog| 2.8

- 4.0 4.0
4.0 . 3.7

8.2 ' 5.1

| 56:0 56.0
12190 122.0
222.1 | 220.2
439.6 397.2
58,8 | s8.8
[1%9 ”n%ow
226,01 |7 22309
47.8 | 402.3°

and the ‘cost of training: them among the alternative assumptmns are

i .While the differences in ‘the number of ‘newteachers: requlred

‘quite‘large by the last period considered, the differences in: opera-
‘ting' costs are comparatwely ‘much:smaller.

Teacher: requu‘ements
and teacher training show a. threefold dif{erence between as sumptxons

. ‘A and C, while the correspondmg system operation costs differ by
only 43 percent because of the more rapldly rising:salaries of uni-

Lteacher traming cause the relative: dwergence in: total costs between

" vers1ty personnel under assumptmn C

'I‘he substantlally grea.ter magmtude of operatmg costs vis -h -.vis'

say; assumptzons A and c: to be dommated by operatmg costs and

thus ‘for the . la.st penod

‘ot‘al costs: of A exceed those of C by less

than 50’ percent desp1te the' 300 percent dlfference m trammg costs.




:SEC!'TION 4
"HEALTH °

R

BACKGROUND INFORMATION

Demands for health care are less dramatlcally affected by fer-
t111ty changes ‘than are demands for: educat:.on., Fertility changes i
affect the youngest first, altermg thelr relative and absolute num-
bers 'in the populatmn and the fertxhty changes are qulckly trans-

‘lated: into changes in demand for education. Demands for health -
‘care.are much more evenly spread out, covering all age groups in
. a populatlon.

AS§ with education, the main expenditure items in the health sec-

_tor, both now. and in the.future, can be specified. Requirements for
’ med1ca1 personnel,, from the, h1ghly skilled to the. cons1derably less

,1;,sk111ed .are well known or can be readJ.I}r determmed In add1t1on

“yid

two bas1c types of physical facilities can be d1stmgu1shed hosp1tal

‘ beds and consulting rooms (called '"boxes' in this study). These

categones of medical personnel and physical facilities do not cover

{ all:the requirements for the provision of health services; also neces-

e

sary are administrators, inspectors, and clerical and Jamtorxal per-
sonnel, on the one hand; and all the physical instruments of the great
metropohtan research hospitals, on the other, The categories do,
however allow quantification of ratios of availability of health .ser-
vmev to the user populatmn.

"allnumbers of phys1c1ans dent1sts pharmac1sts nurses,l‘
rmdw; es medical techn1c1ans and nurses’ ‘auxiliaries are shown
in Table 18. H1stor1ca11y, 'the last four categones have been almost
exclus1vel)r women. The costs of personnel training were ‘deduced

,"from data originating at the universities, ‘thh the derived estimates
: ad_]usted for dropouts and repeated years Surpnsmgly, the cost of

trammg pharmac1sts whose university curriculum lasts 5 years

"exceeds that of phys1c1ans who are subject toa 7- -year program. .

This is because pharmacy students have: hxgher dropout and repet:.-

tion rates than medical students. In the absence of authorxtatwe cost
‘_estu’nates for training nurses’ aux111ar1es the amount shown was .-
rﬂj‘approxxmated by assuming ‘that one nurse can tram 17 aux111ar1es m

-a year, Thus thexr trammg cost was taken as one seventeenth the

annual salary of a nurse. B

4



oLy Averoge

“Annual :
Annuol
. Salaries A R
ttrmon cper iy
ond Beneflts R %a <
(Escudos ote( ) |ncreose in
e i '9"0) of mo)ib | Numbers (%) |
._,‘;;‘5,559_,; ,f';113.000° 7300 | I 5.: e __1 o;'
= 3,250[ |- 8700} 7,300 | - sl o
Phomesists| | 1,975 | 18, 6°°°:’; C7,80 | st 1o
Midwives [ 1,371 | 1,600'?'{ 3800 | 2.0 | 2.0
“Medical , | _
"«Techmcions ',-,_512;.»;;_» 2 3;300?: ~v-3,200 T 2.0- |  ..2.0
‘Aux.l.ones 1,000 | . 200 | T, 200 | 20 | 1.0
‘Notes- ’ ' '
& Mimstry of Publlc Health: (1970).
| BRiderman (1968)
Schlefelbein (1968), P 60

The salary data in Table 18 représent a combinition of salaries
and fringe benefits for each of the specified personnel categones
Unlike the treatment of education, the’ costs of other supportmg per-
sonnel have not been mcluded “Total’ salary costs, and hence their
divergence under the different fertihty assumptions, are thus o
.understated ~

, The attrition rates were deduced £rom empirical studies of the
Research Section of the Health Sector Planning Office of the
Ministry of Pubhc Health and corrected for mcreasmg numbers ‘
(and hence, mcreasmg youthfulness, given the. customa.ry age of ‘
entry 1nto the profession) of medical personnel

The assumptions shown in Table 18 for proJected per capita 1m-

jprovements in service ratios are also based on studies made by the
.Planning Office of the National Health Servace (SNS)
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onstruchon-‘ and- operatmg costs £or beds and boxes (Table 19)
”l_cen from:a;::benes of studxes done m 1967 and 1968 by the

; All salanes of medxcal personnel are ex-
'cluded to avo:d double countmg

Table 19. Construction costs, annual operating costs, .and coverage
e mprovement of Chuleon heolth foeulmes.

L B |, Percent of lm rove-
Averoge Umt Average Umt P 1
:c)ﬁ:y Construction Cost" - Operating: Cost® P’:;::;J:: o':\mf';/m A
(Escudos of 1960)" | (Escudcs of- 1960) 19602000 :
Hospital Beds | 9,900° | 1,700 a0t
Exommohon - . ‘ '
Rooms'(Boxes) | - 9;70° | 8,700 100
Notes
Mlnlstry of Publlc Heolth (1970)
b1967 duto
1968 dota
q,:‘.fen::percent by 1988

RESULTS OF THE PROJECTIONS

Pro;ected mcreases m the base populatmn and mechcal servme
igoal ‘allow quantxtatwe estlmates to. be made ‘of the numbers of

: rsonnel needed in the future Table 20 shows that to meeu‘, .
‘.th' goals ,postulated ‘even the lowest fert111ty assumptmn calls for

0" ery thee as many doctors in 2000 as in’ 1970 Fert1l1ty levels of
°1960 :lmpl}r the need for almost four t1mes the 1970: number o
‘cians’ by the end of the century S1m11ar or greater mcreasesa
.requlred for other types of. health spec1alrsts shown in. Table 20




Table 20 Pw;ected Chllean health personnel reqmrements.

,‘ -‘ . _A ‘v“‘

Femlnty gssumphon T

+ Physicians.

* Dentists

Pharmacisfs

Nurses

Midwives

,M_e,dical Technicians |,

| ,Nurses! .Auxiliaries. .| .-

4, looff!ff_;

12 710

2,420 7'}
3,460 |-
-8, 030 ¥
71500 i £
” 250

1,470
2,100
3,050
4,540

6,810

1,350

2,580
5,050

10, 060
20,220

930

1,460

2,350

3,850 |
6,380 " |-

350, |

550 |
. .880
: -I 450
2,400 - |

| s 180_ o
|- 11,680 -
Bl 1,7.102,0':
| 25,330 -

“:5‘1' 650 B A

" '2,420
3,330 -
ey 4,450
5,960
7,880
. 1,470
2,020
2,700
3, 600
S 4,770

1,350

12,490
4,460
7,990

14,160

930"
1,410
2,070

.3,060
4,500 |

.. 350..
780

1,150
1,680,

8, l7o
: ll 2607 s
15,040?.,« 8
20,120

T [

! A'X 530”‘ | -

5630

"9, 250

L7 500'

2,420

4,340
5,460
6,780

o, 47o |
2,010

2,630
3,300..
4,110

1,350
2,480
4,350
7,330

12,190

. 930
l 400
2,020

2,800
3,850 . [

- 330, .

1,050 .

- 1,450 .

11,230:. |
14,660

18,440

| 38,010 ..

26,630 |

22,930 |

520
760 .|




SECTION 4 -

o “’-'The Muustry of Pubhc Health has ‘estimated that in 1970 almost
‘:‘.140",.000 beds (both pubhc and private facxhtxes) and 1,650 boxes

-othermhand” would increase requu'ements to roughly two and one-
half tlmes then- current levels, :

Table 21. «.Projected; Chllean heolth physical
focsllty requnrements.

- Fertl i ty Assumptlon

ype reiiy

v “ ;; A;iA N , g C
| Beds : SR IR IR |
| (thousands) | 1960 30,1 | 301 .

3
_1970;1, 409 | 39.4 [ 3
1980 | “56.8 | 50.2 | 48.
|~:1990 |- “80.0 | 63.5 | 5
-2000 ,V_“],w.é 81.7 | 7

Boxes, Public Secfor
(thqpsands) \, '

The costs assoc1ated w1th provxdmg health services to a growmg
number of individuals can be broken: down into two parts: the in-
vestment outlays necessary to train the additional personnel and
construct the facilities required to service this expa.ndmg populatxon,g
and the operating costs that must be -incurred in the form of staff
salaries and fringe benefits and operations of supportive physical
fac111t1es. The magnitude of the divergence of required annual out-
lays: attnbutable to the different fertility assumptions is shown in .
Tables 22 and 23,

Even under the lowest fertility assumption, C, the training costs
‘for various categones of medical personnel (assuming increases in
thelr ‘current proportions to population) nearly double between 1970
and 2000 As in the case of education, the impact of the population-
mduced investment accelerator becomes readily apparent from the

45
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“Téble 22: Projected Chileon health investment costs
(millions of 1960 escudos).

Fertility Assumption
A LF C..

Item Year

Shiiaan

| Training of New
Health Personnel

Physicians, Dentists,

and Pharmacists 1970 6.3 55 | 5:5
1980 96 | 74 6:5
. wo | Wi | 9 | 78
2000 22.2 x12.3 9]
Nurses, Midwives, ’ ; 5 i
" Technicians, and . R | 1
Auxiliaries 1970 - 1:0 9 9
weo | ug | iz | i
1990 | - 2.7 1.8 | LS
2000 4.5 | 27 | 2.1
| Phpical-peetiities | 1970 | 240 | 214 ) 212
90 | 354 | 272 | 22
1990 51.6 35.0 28:6
2000 76:4 4.2 34.0
o Tatal investment Costs 1970 31.3 278 27:6
B 1980 46:6 35.5 | 328
190 | é8:9 | 46:3 | 37:6
: 2000 | 103.1 59.2 45.2

results tabulated in Table 22. Comparison of training costs asso-
ciated with fertility assumptions A and C for the year 2000 reveals
that E° 11 million would be required for this purpose under fertility
assumption C versus E® 27 million under A. In other words, a dif-
ference in the respective population of about 66 percent under the
two assumptions generates a relative difference of 145 percent of
corresponding training costs.
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Table 23. Projocted Chilean health operating costs .
(milllons of 1960 escudos)

S I Fertil:ty Assumptuon ;
Y° V.S e o s o

: Salories of Hoalth
[ Personnel

Physicians, Dentists, | . . | . . R PRSI

and Pharmoacists 19720 | 762 | " 74; 6 7406

s . 1 1980 -.127.4 o .Nn7.0 we| 118,07
.“4‘.;1990; : 7222 4, 192 6'._, 1..:180.8

Nums, Midwives,
I'echnicions, and N
Auxiltur!es o .,.,,1970 1..2774 | 2
S . 1980. |, 48 8. | . 44,
79
49

e | os22 | %
2000 .| 182.0 | 149

ngociIlty Oporating
iCosts. o | BT Y P ]
1970 85.4 83.4 | _ 83,
1980 120.0 108.6
| 2000 . ,,.249,.‘0‘ i

‘4Totdl :Operating. Y BT A
S0its . 1. 1970 - A,~,..|89 0 | .

:1980 | .296.2 | .

1., 1990. . 486 2

: v’itwAdministmﬂva and other nonspecified support personnel
hof fhcludéd in tabuluﬁon. ;

B D LT S

A7
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‘ Operating costs show less atriking contrasts between assump-.
tions A and C because of the faster increase in GNP per worker,
O Wence, isdieal orsonnel salaries; asdociated with assump-
“'tion C." Consider, for example, thatin the'year 2000 the required
".number’ of medical-personnel in the low fertility assumption.is. . ...

".about two-thifds'the corresponding. number under the:high. fertility
~-assumption, - On the other hand, low fertility operating total costs
‘are three quarters of the high fertility costs as a result of the fac-

tor growth of individual salaries in the low;_ fertility case.

FUTURE. GOVERNMENT HEALTH EXPENDITURES

Survey data of the Ministry of Public Health show that about 73
percefit of the population is-covered‘by ‘some sort of public health
_service, of which' SNS is the most. prominent, The degree of cover-
a’,ge* (cobertura) provided by the SNS does not réflect with any de-
gree of accuracy the size of the population receiving health care in
the country. Among those not covered by the SNS; some’avail them
selves of health services privately; others do use SNS'facilities
simply because no private facilities are available or because the
individuals are medical indigents, or both. This is particularly
common outside the large métrop’olitan-iceinters. Finally, some who
are entitled to SNS services do not use them, but obtain private. ‘
health care. These partially offsetting factors ténd to weaken:the
accuracy of SNS cove.rage as an index of effective population-wide
coverage. ' T

The historical trend has been one ‘of expanding government-
provided health services, although even if this process continues, i.
is unlikely to encompass the entire population in the foreseeable '
future, Some people will continue to buy private health'carei-:Rural
areas,” especially in the far north and far south, may remain 'medi-
. ‘cally isolated. However, future extension of coverage seems inev-

‘itable. An estimate of its futire extent and the numbers of people
-covered under the three fertility assumptions appears in Table 24.
. Table 25 shows the impact of these numbers on public spending
interms of aggregate operating‘axv:d capital ¢g¢penditu:es. These

ok e e e e e g g e :
“"Coverage" refers to the approximate proportion of the population
which depends primarily on the government for most of its health
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o i of o=
: provuded heo"h ‘ V',

" Table 24. Prolected extent of

.-,_"Mllllons of People Covered :
Under Fertrhty Assumphon )
—& 8 [ ¢ |

w0 | 73| 561‘ 56 | 5617' ,'
| Lz A < MR B/ i) S | 6 97:;ﬁf"’§ |
?1ﬁr19aoffia7” 76 | 9.7 8 er&l g8 -]
1990 | 80 AL AN B lO 28|
| 2000 | a5 fo2039 | w2 .2 305’,5_»-‘ |

Toble 25.. Projected government heolth costs
(mllllons of 1960 escudos). :

. - . Ferhllty Assumphon

.+Operating Expenditures | 1970 .- |.- 138;'.0:_ S 1134'.8-‘«: 134,850
| 1980 .| '225:0.- |:© 205.6 -|-.:202:0

|+ 1990 : |-+ :389.0 |- ~329:6 "+ 308 8r
2000 | 705.8 557.6 . "5?*:2'498 2* W

Capital Expenditures 1970 |- 31.4 |  27.8 27,6 -
| | 1980 26.6 55.6 | -32.8 |
| 1990 68.8 46.4- | 37:6: |
|.--2000 103.0 59:2 | - 45.2. |

~_Total Expenditures | 1970 | 169.4 162.6 .| '162 4;’;_;7

s - |oaseo | 2716 | 2412 | 2348
€1 '1990. | ‘457.8 | 376. 07': 0 346.4: |
' ,;32000t -1 809.0° | . 616.8 .| .543.4: |

’expend1tures reflect the. .assumptions that the. government pays for
varymg awnounts of current expend1tures ‘as shown by the'data. in
Table 24, ‘and pays. for all expenses ‘and’ cap1tal costs mvolved in'
Ahuma.n capxtal formatlon a.nd in. constructmn of physmal fac1ht1.es




With trad1tional (1960) fertiht ' lev 1)‘
‘;'»government expendxtures between 1970 and ‘000 must occur 1f the :
fpostulated medical standards are mamtained and: improved “Even-
';,funder fertihty _assumption C, the least: demandmg from the stand-, :
. "pomt;of;the provxsion o£ health are ‘more than a threefold mcrease

“is required.

‘The: prOJections made in- thlB sectmn are highly. aggregated tend
;.toward an. artiﬁcally stable growth rate, and deliberately exclude
many details.! No doubt'Chilean health: experts particularly those
professionally involved in prowdmg health service to Chile's. ex-
panding populatxon could develop a more. detailed and reahstic
',analytical framework for assessmg ‘the impact of. diverse fertihty
‘~‘schedules 'inthe years to come: Although the scope of the’ present
“study precluded such refinements, we feel confident that such an
exercise, in addition to bemg valuable for national resource alloca-
tion, would remforce the basrc concluswns of this’ section

~In summary, ‘the faster the population grows, -the: higher are the -
-'costs that- society must sustain (and the greater accordmgly, is
the diversion from other ends) in order to; finance the expansion-and
:operation of an adequate public health system : The validity of this
conclusion is strengthened by the assumptxons used, since these
‘tend to mmimize the cost differentials assoc1ated with varying fer-
tihty levels.



SECTION 5
HOUSING

HISTORICAL-PERSPECTIVE.

- Official concern with the problems of 1nadequate housmg for ﬂlar'm

: numbe' s‘ of Ch11ean fam1l1es dates to 1939 when a. pubhc agency'," the .
‘-Caja 'de Hab1tac1on Popular was created and charged w1th the con-" -
‘ ct1on_ of low cost housmg The gover nment has since played an -
‘ 1ncreasmgly 1mportant role. .in ‘the housmg sector by prov1d1ng tax :
exemptmns on certain kinds of ‘housing, subsidizing credit for resi-
‘ dent1a1 construction and purchase, and taking more direct forms of
, ‘.nsuch as adm1n1ster1ng construction and d1str1but1on of: large
"',sing pro;ects The extent of the State s growmg mvolvement in
,’housxng since’ 1939 can be gauged from Servicio de Cooperacmn
Tecmca stat1st1cs showmg that from 1960 to 1968 the State's aver- :
age 1ntervent10n in all res1dent1a1 constructlon was 51 percent
.reachmg 62 percent in 1968

‘This expanded effort to supplement the private sector's housmg
output has placed a’ considerable financial burden on the government
-M1n1stry of Housmg and Urbamzatmn statistics show that capxtal
dgets for 1966 through 1969 have averaged 12 percent for resi-

‘ dent1a1 constructmn and related fac111t1es

O£1c1na Nacmnal de Plamﬁcacmn data show.that for the economy
hole the amount of resources allocated to the housmg sector
‘been; equally"' 1gn1£1cant For the per1od 1960 1968, the aver-

v,,re81dent1a1 constructlon was:

(@3, 0 percent of gross: domestlc product
o : 15 9 percent of gross domestlc savmg

18 0 percent of gross domestlc 1nvestment m f1xed capxtal

j":'48' O;percent of net domestm savmg_,'
l ["'

rc Wt of ne_ *domes ‘ c'savmg from Ch11ea sour_ces.




{'\"'l_)espxte the government's masswe” Hudgetary and economic e£- 5
‘-fort ‘many: Chilean famihes contmu o"T-hve in dilapidated shacks
‘as sembled from discarded materialz such as- wooden and cardboard
‘boxes:and sheet metal.

-In the context .of the quantitati/e analysis of housing require- -
kments contamed m the remamder of this section, all households are
»:‘conmdered to require a dwellmg of acceptable physical character- '
istics and condltions as determmed by census standards. ‘Thus, the
‘term "housmg unit' is reserved only for those dwellings meetmg
‘the off1c1a1 (census) minimal standards. - Dwelling units meetmg
"'mimmal conditions of acceptabihty and. those regarded as sub-
- tandard or deﬁcxent are distmguished by the corresponding cate-
"gor1es in the official 1952 and 1960 censuses, from which all'the
" basic’ housmg data have been taken., This criterion has the advan-
tages of bemg both o£f1c1a1 and operational

'Normative housmg requ1rements measured in terms of number
of households and a.vailabihty, measured by the number of exist-
ing housmg units, ‘are shown for the years 1960.and 1968 in Table
26, Both of these measures are, in. turn, disaggregated into cer-
tain of their. component elements to permit the analysis of inter-
temporal changes in residential requirements and availabihties
Since the nurnber of households depends on both’ population size and
average household size, changes in these component factors de-

. termme changes in housmg requirements

. The number of available housmg umts changes over txme by the
difference ‘between’ the" numbers of housmg units built and housmg
units lost. through deterloration demolition, and catastrophe '

“Table 26 reveals that the substant1a1 housing deficit of 1960 had
'?.=worsened greatly by 1968 despite masswe public and prwate out-
"lays for residential construction durmg this interval The ye arly

growth rates for each’ of the hsted variables allow’ assessment of
1each component's contribution to-the.observed. changes -in housing

K
"Housenom size'' 'is definea nere, as intne census,.as the number
of 1nd1v1duals ”livmg together regardless of their familial *

' relationship
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Toble 26. : Housmg requurements, ovonlobultty, ond deflcits
component eloments

Element © o T 1960 1968‘ Ro:: 1 'A"""“b"""*f |

opulotlon (thousands) 7, 683° 9, 35]° 24
1‘ 2 ' Averoge household size 5.39 | 5.03% | <0.9 |

3. ,Totol households 4 b o o
~ requiring’ ‘heusing ' © | 1,4257°|1,;859 3.3

4 Totol housing.units ' o o ‘
L “‘*'*avouloble (thousonds) 940 | ), 010 | 2.1 | -170

5 _j,Absolute deficit - . ' .
: (3) -s(4) (thousonds) 485 749 5.6

4‘;6,.‘ Relqttv‘e deficit; .- N
' ('3) -‘(4) (thousonds) - 1.52 1.67 1.3

7. Houslng units oullt p
vy (thousonds) - ; 302, ):

8. Houslng units lost. g
(thousands) c 132.5°

A"__?_,;;-\Averoge onnual rotlo
~ of‘houses buult to
; ‘mldyeor stock - £ ol 04036+

10 ',Averoge onnual ratio ' : st ad
. of.houses lost to , L

; "'frnldyeor stock - 1 . 0’0‘6

°Direccién de Estadistica y, Censos. (1969, No. 10)
*bDurecclon de Estadlstfco y Censos (n d No ll)”‘
ireccion de. Estodnstlco y Censos (1969, No. 12);::

dServucno de Cooperacnon (1969)

53



';’Lrequxrements ‘availability, -anid corresponding deficit;' The inter-
{.period increase recorded for ‘the relative deficit, equwalent to a.

1 "3»percent yearly rate, is. dec“ )posable into the algebra:.c sum of
frates of change (or contnbutmns) of the relevant. components ‘as
~shown in Table 27 ‘The: thxrd column of Table 27 distributes- the:

i ,_,gpercentage pomts contnbuted by the three deficit- augmentmg
2-:-5components on'the base: of 100 percent,. 1nd1catmg that population
_growth was approxlmately equal to the combmatxon of smaller o
'households and housmg losaes as ‘a'source’ ‘of mcrease ‘in the rela-
twe de£1c1t for this: penod

Table 27. Sources’of housing.deticit increases. ..

g G i sl : Contnbuhon Pe Percentoge |
" Sources of Annual Change - .(percentoge points | Dlstnbutlon
o : per year) .
Populotlon Growth .; 2.4 C 49
Smaller Households | | 09 18
Housmg Losses | 1_6. - 33
'"Totol‘ D'eficit ‘Augrhenti'n'g Contributions - 4.9 100
| Less Housmg Construchon - =36 | o
'_ ’Rote of Def clt Increase ) 1.3

PROJECTIONS: 1968-2000
Normohve Housmg Requurements

The bas1c analytmal framework developed in the. previous section

»»on h15tor1ca1~perspectwes was: brought to-bear on prolectxons of
normative housing requxrements to the year: 2000 Thus, the" van-
a.bles identified as "'sources of change" durmg the penod 1960 1968
} .were ‘also. taken into account m “the: estunatxon of future needs. With
the exceptmn of the alternatwe populatxon time profiles, which are
supphed by the demographrc model a unique set of hypothetmal
»values was prov1ded for the remainmg structural parameters.

Decennial prOJectlons were made for. the followmg dimens:.ons of
) normatwe housing requirements-




ber of mdnnduals requxrmg housmg whzch m accordance ,

to norrnatwe housmg requlrements at any gwen pomt m txme

3 Interpenod mcrements in normative housmg requ1rements B
due to-

: a.. Increases in the: number of households and
b. Housmg losses

4 'I‘he cost of providing the additional units to meet these
incremental requirements,
Item 1 is simply the projection. of total population on the basis of -
the three alternative fertility assumptions used throughout this study -
a8’ descr1bed in Section 2, Item 2 calls for a hypothetical estimate
of fam11y size, subsequently divided into the total populatmn to ob-
‘tain the.number of households and, hence, the requu'ed housing units.
Itemd _a,‘ is simply the decennial differences with respect to Item 2,
and Item 3b corresponds to the mterpenod housing losses assumed
to occur,  Item 4 results from multiplying the sum of 3a plus 3b for
each period by the assumed cost per housing unit. It follows that
quant1tat1ve estimates must be made for average household size,
housmg_los_ses and housing unit costs.

The d1vers1ty and multiplicity of household size determinants
make any projection of this significant dimension of housmg requ1re-‘
_ments rather hazardous, as may be judged from the. following: sample
"o\f ete mmmg factors- (1) the degree of '"family extendedness ' -~
riage. and its age structure (3) annulments separatmns and

th ‘,_‘not“unrelated 1nc1dence of extramartml relatxonshlps, (4) urban-‘ '

st1matmg household s:.ze.» One 1s that some of the most
v ul determmants of average . household size,: such as rural-!f
Avurban mxgratxon and family extendedness _have been movmg in the: o
f'd1rect1on of reducmg family size in Chile for the past few. decades
‘and: there is no. md1cat10n that this trend will cease in. the ioresee-
f:able future, the other 1s that fert111ty 1s posltwely related to iamxlyﬂ
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'f:‘sxze i

”{mg requu'ements for ny’ gwen populatmn sxze), thls effect should
“be »considered when pro_]ectmg future housmg needs under alterna-
t1 e:fertlhty assumptxons S e b Dot G :

fThese conszderatmns lead to an assumptmn of decreasmg house-
: hold size throughout the pro;ectmn period for all three’ fertlhty
‘as sumptlons. » However -rapidity and extent by which household ,
size was assumed to decrease is slowest and smallest for assump-
‘tion A and fastest and greatest for assumptmn C, as shown in Table
28..

Toble 28. Totdl populohon (thousands) and average household
© size, 11960-=2000.

Ferﬁlity As’sum’ption

'Year CA . B .. — . C .

Populohon Size: Populonon 'Slze Populohon f ‘Size
1960 |“7,683 | 5.4 7,683 |5 4l 7,683 | 5.4
970 9,.932 | 5.2 9,575 | 4.9 9,547 | 4.9

[ 1980 | 13,m2 | 50| 1,591 | 46| 1,295 | 4.4
1990 | 17,650 | 4.8 | 14,019 ( 43 | 12,85, | 4.0
2000 | 23,983 | 4.6 | 16,803 [ 4.0 | 14,465 | 3.6

'This -table reveals an mterestmg dlfference in the way in whxch
the alternatwe fert1hty and average household slze assumptxons
operate Household size under assumptmn C is almost 6 percent
‘smaller than under assumption A by 1970, wh1le populatlon is only
-»approx1mately 4 percent lower.- By contrast in the year 2000
while the difference in family size:is. about 22- percent the cor-
respondmg difference with respect to populatlon is approximately

=38 percent. These comparisons md1cate that m1t1ally, the '"house -
-hold size effect" will tend to predominate" over the "populatxon

Append1x C descnbes the procedure used for: spec1fymg household
~ size schedules for each fert1lity assumptlon



ctit, 'm determmmg the dlfferences ‘between. housmg requxrements _'
.,__u der the alternative, fertxhty assumptlons .,and vice versa.toward -
‘ . of the prOJectmn period;,

.. ;The effects of the family size nypotneses .on.numbers . of house-
B holds are. tabulated in Table 29. _First, under all three fert1hty o
:qassumptlons the number of fam111es increases. proportlonally faster :
“than total populatmn.- For example, while. tue populatmn (Table 28)
’grows 2 2 t1mes durmg the: entire. penod under-fertility. assumption
,B households (Table 29) increuse 2.8 tlmes

Tohle 29 leferences in number of households attributable
to alternative fertility and:household size
assumptions, .1960—2000 (thousands).

Year 3 ﬁertility:Assumption- ,j ﬂerence 1
o A [ 8 [ ¢ AC T % of
| 1960 | 1,423 | 1,423 | 1,423 |
1970 | 1,910 | 1,954 | 1,948 38 | 2.0
1980 | 2,622 | 2,520 | 2,567 55 | 2.1
{ 1990 | 3,677 | 3,20 | 3,213 464 4.4
2000 5,214 4,201 4,018 1,196 | 29.8

Secondly,  the faster rate of household size decrease under fer-
tility-assumption C causes the corresponding number of households
to be:greater than under assumption A during the first 17 years
Thereafter the population growth differentials between the two"
assumptmns increasingly predominate, and the number of house-
holds’under ‘A relative to 'C becomes both absolutely and propor-
tionally greater over time. This trend is reflected in the 'last'two
“columns of Table 29, which:show how the 'divergence’in‘the number
of* households between these two assumptions' evolves froma mmus :
2.0 percent in 1970 to a plus 29. 8 percent by the end of the’ century.
Equwalently, the as sumptmns underlymg these calculations imply
that 5,214 million housing units would be requlred by the end of the
'::century under fertlhty assumptmn A, 4.201 m1lhon under B, and
4.018 mxllmn under C —the dlfference between the two extreme S
numbers being 1196 million.

. 57
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' The: number of housmg umts assumed’ lost by’ ‘destruction and’
depreciatxon during the perxod 1970~ 1978 has ‘been taken’ dxrectly
from estimates contamed in the SCT (1970) study i These ﬁgures
were generated from a dynamzc vmtage model da.tmg back to 1930
‘and: anchored on censual’ data for’ 1952 and 1960 Annual eetxmates
for: 1960 1969, 'in the ‘same source, - were' pooled w1th the 1970"'4_1 978
pro;ectxons “Values for the yea.rs remaming between 1978 and'fZOOO
‘were projected by extrapolatmg from a log lmear fit to this entrre
set of. observations:-:While the’ dwergence between this latter pro;ec-
tion and one resulting:from’ the extended apphcatxon “of the'vintage
model would undoubtedly be apprec1a.ble on a yearly basis, this vari-
ance: tenda to 'wash: out within.the decennial:periods which were chosen
as temporal:units. -Consequently, the simpler projection procedure
was used,

"Although: analyt1ca11y less problematxc than famlly size, umt costs
for. housmg depend on so many factors that they are also difficult to
pro;ect Whereas substant1a1 product1v1ty gains m1ght be expected
in the future from further technological advances and expanded mass
production, it is just as plausible that wages will rise sufficiently to
counter the cost reduction effect of increasing productivity. In addi-
tion, as population grows, the cost of the land taken up by additional
housing will rise. Finally, as living standards rise there will be a
tendency to demand bigger, better ~and consequently, costlier housmg

Since there is no Juet1f1ab1e basxs to establish which of these sets
of opposing forces is more Alikely.to predommate in the future, the
_estimated average housing unit cost of E® 6519 for the period 1960~
1968 was assumed to preva.xl without change: throughout the pro;ec-
tion interval. 1 : : .

The mcremental d1£ferences attnbutable to the three fertlhty
assurnptions in the number of additional.housing units needed to
meet.the .additional housing requu'ementa resulting from the increas-
ing.: number of. households are given.in Table 30, Table 31 adds to

Cth3

1.Thm eatxmate was denved by dundmg the total number of housmb

Cooperacmn ‘Tdcnica study, 1970) mto gross mvestment m resl-
dential construction (source.v ODEPLAN 1969) for those years

38



. SECTION 5

\ ‘::a‘rnounts the number of housmg units lost throughout the corres:
_ mg"period to obtain the pro_]ections of total incremental housmg -
requ1rements. ‘The last two columns in Tables 30 and 31 show,
respectively, the absolute and’ relatwe differences between the re- -
- sults obtained under assumptions A and C. .

Table 30. lncreme-\tol normative housing unit annual
" requirements resulting from eddutional '
households, 1970-2000 (thousands).

| Fertlllty Assumption 5 Difference**‘
_ A B c | ac | 9aofc:g,,i

Ye'ar

1990 ns |79 | 670 480 f'-'v??"i_:jf:}

2000 s | 99 | 85 | 8 | e |

Table 31.. Total incremental normative housing unit
annual’ requirements, 1970-2000
(thousonds) o b

Total Addiﬂonol Requarements
Under Fem lity Assumption

1970 2. 73 o7e | o7si | -2

" "Housing

" Difference.
Losses o

| ‘Yeor

vows Ay ~j »

[ | o | m | s ] s |

;1990«» 52 RN I 167 i 119 48
PR :‘ , TR BT Ent s I :":;f'.'fﬁ e TR LR

12000 | . 83. .- | . .251.. | 16 | 83 | 49

. Again, the household size assumption predominates over the fer-
3 tility effect during the initial decade (1960-1970), causing incremental
‘requirements in 1970 resulting from additional households to be ‘
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greater under B and C than under A, but thereafter the fertilit'y"
effect predominates and the additional housing requirements of A
relative to C become increasingly divergent.

Calculations underlying Table 31 show that for the entire 1960-
2000 period almost 1.2 million housing units would be ''saved'' under
assumption C relative to A. It is evident from the tabulation that
housing losses comprise a substantial and increasing proportion of
total housing requirements. In fact, in the final decade, incremental
requirements due to housing losses account for nearly one-half of the
total under the lowest fertility assumption, C.

Projected Housing Expenditures

Assessment of the implications of housing projections in terms of
total and public outlays for residential construction requires first the
resolution of certain other questions: (1) the fraction of the incre-
mental housing requirements to be fulfilled during each period, (2)
the percentage, if any, of the base year's normative housing deficit
to be absorbed in each decade, and (3) how the cost of residential
construction will be distributed between the private and public sectors.
The answers to these questions in turn depend heavily on agssumptions
about future housing policy and its implementation.

Examination of official and semi-official documents relating to
housing policy, together with public and private statements of officiadls
‘concerned with housing policy, revealed a wide spectrum uf housing
goals for the coming decades.

On the basis of this research, it is possible to identify a 'minimal
. policy goal" shared by all concerned policy-makers and politicians.
That is, while most housing targets were more ambitious, to varying
degrees, than those implied by the "'minimal policy goal,'' none of
them aimed for less. The minimal target consists of providing addi-
tional housing to the extent required to freeze the 1265 proportion
(the last year for which empirical estimates are available) of the
population living under unacceptable housing conditions.

Table 32 shows projected expenditures required to meet the mini-
mal policy goal during each indicated year to the end of the century.
The expenditures were derived on the basis of projected populution
and household size schedules associated with the three fertility assump-=

K
-~

‘_'_; 374



 SECTION 5

- toiis; housing losses, and housing cost. The “vsspuauivuer pryceaure
-underlying Table 32 is described in Appendix C, "

'»)?élil‘é ,”852*«176ilai_ public and private annual out!éiys required -
o to-meet minimal housing policy goal, 19702000
(millions of 1960 escudos).

- Fertility Assumption e Diffaronca
b | A | B C | AC | %ofC |
w0 [ e | a2 | CMs [T e | ez
g0 | e | 450 | des [ s | a3
950 [ 78 | 65 | e00 [ aey [oa
|t Ses Appendlt G for methed of computition,

The impact of declining fertility upon future housing expenditures
tefids to be offset by decreased household size, 1cquiring relatively
~ mofe housing units. Despite this, and despite the addition to each of
the tliree incremental requirements projections of an identical number
of hoiising losses, the outlays required under each fertility assumption
conitihue to show substantial differences in the final decades. As indi-
“¢ated in the last two columns of the table; the outlay excess of
assumption A over C increases monotonrically from E°59 million (or
13 percent of C's outlays) in the year 1980 to more than E®300 million
(6% 37 percent of C's outlays) in the year 2000, For all years during
the four decades 1960-2000, the difference between the two totals is
neafly E° 4.7 billion. | v

‘Table 33 shows the public portion of the total investment that would
be Fequired to meet minimal policy goals under the assumption of a
fixed share of 57 percent of total outlays in residential construction,
which represents the average proportion of public to total investment
ifi housing for the period 1960-1968. (This projection should be
regarded as merely illustrative, however, since the ratio in question

lias varied widely in the past and may continue to vary in the future. )

1N
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Tab|033 Annual public outlays required to meet minimal housing
. policy goal, 1970-2000 (millions of l%Oescudos) ST

1 Fertility Assumption .. Difference’ * - |

| A B c | Aac | %ofC

1 ws o0 | w.| -4 | -2
w90 |40 | a8 | a2 | s | 31
2000 683 | w28 | 498 185¢ 7

The feasibility of attaining the minimal housing policy goal in any
given period will depend on both the cost of building the required .
number of housing units and the amount of investible resources avail-
able for this purpose. Thus, feasibility can be assessed by computing
‘the ratio of projected target expenditures for housing to investible
resources.

" Net domestic savings (NDS) is one measure of the amount of avail-
‘able resources allottable to the expanzion of the economy's stock.of
_reproducible capital. Housing units, however, are only one of the
‘many types of goods that compose this stock. NDS excludes that part
of v@hgi,tbtal's'a’vings' generated by the economic system required to
_replace capital goods consumed, destroyed, or deteriorated over the
‘?_c':“ouga.e of time, i.e., it excludes "depreciation' and the cost of re-
placing housing units lost during the projection period. Consequently,
the projections of Table 32 require adjustment to allow legitimate
comparison with NDS.

' Empirical estimates for 1960-1968, as well as the entire set of.
projections of the cost of providing the additional housing units re-
quired to meet the policy target (or, equivalently, 'net' investment
in residential construction), can be readily obtained from the same



;'setrf‘ofidata used.to compute the total ("gross") mves tment req\nre-‘
‘hown"n:' Table 32

P Table 34 presents the ratxos of the resultant net pro;ected expen-.v
,'\:d ure req\urements and pro;ected 'NDS, (denved by the same methods _
\;as the capltal stock of Table 8) for the. three fertility assumptxons. ’
';The ratios’ represent the relatwe share .of mvestxble resources re-'.
_}[mainmg for net addmons to the aggregate capital stock that ‘would -
‘lihave to be devoted to the construction of additional dwellings to achieve
‘the mlmmal pohcy target Since only 8.7 percent of net domestic =
’.‘savings was used for resxdentlal constructlon durmg the per1od 1960-~

Table 34. Percentage of net domestic savings required
for additional resldsntlol construction to
meet. Vminimol housiog goal,. 1970-2000.

Fertility Assumption
Year | (percent) , L
A B C
1970 39 40 B - TR
1980 34 23 24
1990 29 7o
2000 23 I R R |

‘*The formula used to. generate the total prOJections is. specified in |
kAppendix {of as . | R

C ("gross') = E°6.519(06 ‘,ABP‘ ‘_ + L) o

‘where AP is the net population change in any given period, s is the
average household size, and L is housing losses during the period.
To obtain the adjusted, or C (''net'), set of values, exclusive of the
cost of replacing lost housing units, requires only dropping L from
this expression and making the necessary computations for each
projected period.

“%
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1968 ' Table 34 offers no reasonable basis for hope of meeting the =
mlmmal pohcy target within this century unless fertthty falls.s Tlue
depressmg ﬁndmg has even more impact in view of - the modesty of ,
_the fmxmmal pohcy target'" to halt further detenoratxon of ‘the pro- i
'_fpo tion of Chilean households lackmg decent housmg. In the context,
‘;of a country whose populatmn is increasing, and in’ all hkehhood w111
ntmue to increase during the next few decades at a substantlal '
f’rate, even if the minimal target could be met the number of Chilean
';famxhes hv:.ng under unaccc. ptable housing condxtxons would contmue -
‘to rise, The fa;lure to meet tlns target as predtcted means that
this’ ‘number’ w111 grow at an ‘even faster rate than the populatlon
itself.
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~SECTION-6
FERTILITY. 'HUMAN CAPITAL 'FORMATION,
- ANDFUTURE: ECONOMlC GROWTHHw.f

'I‘h1s sectxon discusses some initial attempts to extend the model;
allowmg for the: effects of fe rtxhty change on educat:.ona.l attamment 3
and, - -in turn, on the. product1v1ty of the labor force

With decreased fertility lowering the number of young. people in
the populatxon, for any given educational budget the resultmg reduc-.
tion.in enrollments allows .either a greater number of years of
school attendance for each student. or higher quahty (more costly)
education, or both. In either case low fertility may provxde the op-
portunity to upgrade stocks of human capital, ,both in total and .as a
result on a per capita basis as well.

W1th1n thzs frame of reference, the ‘model's initial assumptmn of
a homogeneous :labor force can be mod1fzed by we1ghtmg the produc-
tivity of members of.the labor force on the basis of thexr educatlonal

attamment

Whlle 1t is, easy to assert that more educatmn and h1gher produc-
t1v1ty w111 raise incomes,. the magmtude of these effects under dif-
ferent fert111ty assumptmns can.be derived only through the apphca-
t1on of an integrated conceptual and cornputatmnal model. Thus,
gwen .an educational budget as a certain percentage ¢ of . GNP, . the cap- A
ab111t1es of society. to provide educatlon under: d1fferent fertxhty con-’
d1tmns and product1v1ty changes in the labor force can be exammed

EDUCATION-WElGHTED LABOR FORCE MODEL

Changmg fert111ty eventually affects the slze of the labor force.
Under the, two-factor’ neoclass1cal productmn functxon used to thls '
pomt in the study, the smaller labo;: force, that would eventually re-
sult.from lower fert1hty 1mpl1es, all other condxtxons bemg equal
correspondmgly lower. levels of gross output Of course, other con
d1t10ns may not be equal
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' Section 2 discusses how greater savings out of pe r capita income’
nay offset the: effect of the s ‘ T ‘e
seriod, but ‘considers the effect only in te rms of absolute numbers
magroupofpurportedly homogeneous populfi_tliQn.'».,-"-'I‘H\iis',ly. that dis- -
cussion cons iders only phy sical capital fo rmg._‘t;i;c)hf,’f while, in fact, the
possibility exists that when population is smaller;and per capita
pfb_dnét-h_ighef,j the economy also may be f'al}l;éf_‘;t‘o*fprqdu'cefhuman cap-
ital faster.  I1f more ‘human capital can be formed, the greater produc-
tivity of workers may offset their smaller numbers. Then, even in
the restrictive case in which physical capital formation has not
changed, ‘output will be ‘higher. If, in addition, savings and resultant
investment rise, the combined effects of lower fertility, smaller pop-
ulation, ‘higher per capita output, greater human capital formation,
and higher labor force productivity will be reinforced by relatively

greater amourits of physical capital. *

the smaller labor force for a: f_a.iii'l‘y}‘.{e_xte‘»ﬁdé'd_' '

- To explore these effects, four levels of educational attainment

wérelii”rs‘t posited and weights representing the elasticity of output

- with respect to the input of labor of each level were’ attached to

“sem. The weights represent the pe:éent’a"ge’ by which output changes

hen the labor force in a given educational category grows by 1 per-
:nt. Appendix A describes. the development of the weights in some
etail and Table A-2 ghows their amounts, which reflect the produc-

vity of the individual worker and the relative importance of each

ducational category in the total labor force. " :

In this study, human capital formation was assumed to occur ex-
lusively as a result of formal education. While inclusion of the
ffects of on-the-job-training in the’ model would have been desir-
ble, no life cycle earnings data existed." -

" Weighting the labor force involved some considerations that.
should be made clear. If the weights are constant over time, this
implies that the relative elasticities of ‘output with respect to'labor
inputs in the various educational categories are themselves con-
stant. Alternatively, an initial set of weights using observed rela-
tive wage differentials among the educational classes, and a final
set reflecting the narrower wage structure (and presumed underly-
ing productivity differentials) observed in the ‘industrialized coun-
tries can be postulated. The computer model can then be program-
‘med to interpolate between these two sets of ‘weights as time passes.
‘Because of the limited time ‘available for ‘éxploring the education-
weighted model, only the constant ‘weightdr"ca_s'e'was'#t_'r'eated,* “The

weights used were the ;fqllgmngé’-;



Education 8 iW;_ghE
e aer
'efa;’Primary (1= 8) 0 23
u'f_‘e;f‘fSecondary (9 12) 0 11
‘o f:‘Umv_ersity © 0, 13
o TotalLabor Force  0.50,

g _The economic capac1ty of the natmn to provxde educatio' while .
,mamtammg other: necessary expenditures was next consxdered _Both-
that portion of GNP which Chile has devoted to education in the re-
cent past and amounts spent by other South American countries ina. -
comparable period were examined. Available UNESCO data mdxcated
that 3 percent of GNP is a reasonable estimate for ‘Chile. * :

This educational !'budget, " derived as a simple percentage of GNP,
was' allocated among ‘the- various classes of education in two stages by
"the computational model; First, the existing educational plant -
'square meters of school rooms after depreciation, teachers after
attntion - was operated to determme current spending.

* The second stage involved mvestmg in new educational capacity in
terms of both teachers and buildmgs Here a variety of alternatives
'was open As a prehmmary treatment of the allocation problem for
new mvestment expenditures the model expands the various levels
of the system (pnmary, secondary, and university) by equal propor-
tional amounts to the extent" allowed by educational budgets. ’

~The amount of expanslon deslred “in turn, depends on the age-
‘eligible population taken from:the’ basic population projections, and
on transition matrices describmg the passage of students. through
the three educational levels. These transition matrices, derived ,
from the’ 1960 census and from single-year transition matrices for
'l 967 1970 provided by the Planning Office of the Ministry of Educa-
txon, allow ihe calculation of potent1a1 educational '"demand' in:each
year. - Students pass through the system according to the matrices, :
essentially a Markov cham process at each year of age and each

‘!\*’l”‘his estimate was derwed from UNESCO's statistical yearbooks -

: overing the decade of the ,1950s and the early years of the. l960s.

Data for: selected Latin, American;, countries during the first half

‘f the l960s show public spending for. education ranging from about‘a
l 5 to 3 5 percent of GNP..
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'calendar year " Students continuing at the same level as the prevxousv
"year or. paasmg on to a higher level are the potential demandere for 57
"education, . Dropouts and graduates pass into the nonstudent popula- ,
tion and become eligible for labor force partrcrpatxon Thue, the -
‘model tallies the numbers in the population by age, sex, and educa-.v‘
‘tional attainment for each calendar year and dxeaggregates student
and nonstudent populatxons on the basis of budget capabxhtxes to pro-
vide education. The resultant numbers in the labor force, disag--
_gregated according to the same vanablea are also calculated The
*.prOJected numbers in the labor force for 1970 2000 by educatmnal
attainment appear in Table 35 S o

Table 35 Projected numbers and educational attainment of the
: " Chilean labor force, 1970=2000 (thousands). '

T Fertiluty Assumphon .
,Et!ueutl,on, Year A B — .;
None. - 1970 330 |7 Tas0 330
1980. 255 | .25 . 255
1990 170 170 170
2000 85 i 88, - 85
. Elementary w0 | L0 | e | 1,940
(Grades 1-8) 1980. . | 2,605 | . 2,590 | . .2 590
o 1990 - | .3,465. .| 3,18 . [. .3,150
2000 . | 4,740 - 3,635: | 3,530
Secondary ... . 1970... | . -600. | . 600 600
(Grades 9-12) 1980 . | ... »840_,, 840. | ... 840
1990 | ;1 130 .., 1,150 | 1 150
2000 .| 1,510 |1, 560 | ..a,555
1980, . ..160. ;| 160 | 160
L 1990 . .| 230 ] 240 | = 240
- 12000,;,,' 3200 . 365 .:.]. . 375
~ Total qugr Force -1970; . /_;;2,9701‘:‘]#‘ g, 9703“‘";" 2,970
[“1980 " :}*ﬁ“fs,aos;.f*" 3,855 " |* “3;850:
1990‘1‘ 4,750j.;r;-‘ 4725

68




Results
g Thefeconormc 1mpact of the: educatxon-wetghted labor: force on -
i 'rlfGNP per captta is reflected in Table 36 The grou na‘-

tllit}' 1s almost exactly offset by the productnnty increases attrib-’
-f’utable to greater educatmnal attainment. As a’ result of the essen-
5:‘t1al mvanance ‘of total output among.the three: fertility asaumptiona
in‘any ‘given year; ‘GNP per capita rises’ rapxdly, more rapldly in
fact:than under the as sumption’ of a homogeneous labor force, as
‘indicated’ ‘by the . comparisons of projected average annual growt’t m1
‘the table

chle 36. VPro;ected Chilean GNP and GNP per cop:to with labor
orce weughfed by educohonol attainment, 1960-2000

Fertlllty Assumption . Rohos

‘Outpbt/Groyv‘fh - Year —p=T—p— C _[8/A" <A1
GNP | 1960°| 4,0807| 4,080 | 4, 080 /1.00°| 1.00
(mnlluons of 1970°| 6,695 6,710 | 6,710 1.00 | 1.00
l960escudos) 1980 | 10,770°| 10,885 | 10,900 |1.01°| 1.01
W .| 1990.]17,250 |-17,550 |:17,610 | 1.02 | 1.02
:~2000. 27,775 27,905. 28,010 1.00 | 1.01 "
GNP perCoplto i I?ép 530-;.-, 530 530- 1.00 | 1.00
(l960escudos) 1970 675 7oo,v 705.[1.04 | 1.04
119807820 940 | 965 | 1.14:|.1.18
1990°| 9807|1250 |* 1,370°|1.28 | 1.40 |
] 72000+ 1;160°| 1,660 L 935“; 1.43 | 1.67 |

. Average, Annual.
wGrowth Rotes,

; Welghted s Lobor

*’Force Moclel
GNP per Cop|ta¢ . 1,97 |

Unweighted Labor “F

Force Model 3 B
eNe | e
GNP per Copnta:‘-‘ |68

6



sitivity and accuracy. These are:

b
e

1. Transxtmn natrices. A single set ,of_f;trans"itj.on‘.matri‘cgq‘;‘ one:
for each year of age, ‘was used. ;‘Each matrix was.assumed "
constant over the 40-year. period ;and included elements de-
scribing the probability of entering the system, remaining at
the previous level, advancing to a higher level; and dropping
out into the nonstudent population. ‘Such an assumption of con-

‘stancy over a long period of time, while simplifyingigreatly

the .computations, is artificial at best. Since entrance, pro-
motion, and retention rates seem likely to improve over time,
& set of transition matrices reflecting projected improvements
“"would be conceptually superior to the present, less dynamic

- treatment.. o ' |

"2, Sensitivity to budget proportions. The model's educational bud-
"‘lggvpr'bp‘qf,ti‘o" f,l_?._,.cqns'tan‘_t 3 percent of GNP, was chosenion the

basis of information for a. limited span of years.. At least two

g{;’é,st’r;ibh'swdii“thi"sf figure ariser ... ST

“a. The'effects:of decreasing of'increasing budgets by 10 or

*_ 20 percent, say, t0'2.7 percent or to 3.3 percent of
GNP. Sbme partial results of these preliminary experi-

\ ments with changes'are noted in Table 37,

_b. The effects of increases in aggregate demand for educa-
tion, especially at the university level, which are likely to
é.qqéxfgpa’,nylhifghé:_;i‘gcotrieﬁ,,;apd their economic impact under
varying fertility' assumptions. '

3. Investx'nent priorities. For computational 'sirtipl'ic',it'y‘ an equal
proportional expansion of the different levels of the educational
'_éysténﬁi was assumed, ' Other allocational decisions might re-

" ) \

flect more adequately the aspirations of a developing. country.

gor.'g,gampm, greater weight might be given to, expansion of the
\ grima”ijy system when funds allowed, with correspondingly slower
rates of increase at the other levels. Alternatively, because of

the crucial dependence of industrialization on scientific and

&

" technical manpower, university training in those fields. might be

‘given priority at the expense of growth at the lower levels.
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Toble 37. Economic effect in year 2000 of varying
e Chuleon ‘educational budget.

B Femhty * |__Educational Budget as a Percent of GNP
B Assumption ol 2.7% 3.0% 3.3% 3.6%
GNP (bllllons of
1960 escudos)
A 27.8
B 27.1 27.9 28.6 | 29.1
C 28.0
GNP per Capita
(1960 escudos)
A 1,158
B 1,611 1,661 1,700 1,734
C 1,936

4, Elasticity of demand. This section has treated demand elas-
ticity for educated workers at all levels as infinite, i.e.
changes in the numbers, both relative and absolute, of work-
ers with varying levels of education does not alter the rela-
tive productivity and the relative wage of thrsse workers.
Allowing wage differentials to change over time, as discus-
sed earlier, would improve the projection accuracy of the
model.

5. Education expenditures. It was assumed, more for ease of

". calculation than for realism, that the public treasury was the
source. of all educational expenditures. Since the students
educated receive some private benefit it could be argued that
such a treatment underestimates the amounts of human capital
forma.tion possible. A more detailed treatment could dieaggre-
gate. these educational expenditures between private and public .
ones,

6. Considerations of efficiency versus equity. - The treatment of
o this issue was essentially neutral. Although elementary
' Vnotlons of equity imply mass education, more controverexal
, ,"_Qnotions of efficiency may imply more selective educational
: l»'ﬁ\.programe in the future. '

7
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. Furthiéi'investigation of the complex economic and demographic
_interrelationships suggested by the foregoing considerations ‘could
_prove.to be: exceptionally fruitful in obtaining a better understanding'

' bf;;f(;ﬁilé!‘s*f;iibfl;f'qfﬁ'g:i"a;lf"fdf/'.Hﬁﬁéﬁf&ﬁﬁiﬁ;l formation and economic growth,
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Indwidual sections of this report treat the effects of fertility
decline on. the age composition of the population, the size of the
3 ‘force, the aggregate and per capita output of the economy, and
:three“areas of spending on social services—health, education, and
housing. They show the extent to which fertility decline arrests the
trend toward higher dependency rates, allows greater proportions
of the population to participate in productive activities, lcaves the
growth of total GNP largely unaffected through increasing GNP per
capita, and leads to substantial savings in the provision of social
services or the alternate possibility of substantial increases in
theif quality. While this study has focused on the economy of Chile,
the approach used and the consequences of differing rates of popula-
tion growth are equally applicable to other developing countries,
capitalist and socialist alike. *

Sifice a major portion of the study was devoted to consideration
of feftility impacts on social services, some combined projections
for annual expenditures are shown in Table 38. The differences
in the proportions of GNP required for public support of these social
services are striking by the century's end. Table 38 shows that
13,5 percent of Chile's GNP would have to be devotad to the support
of the subset of social services considered if fertility remained at its
1960, or traditional, level. By contrast, two-thirds of this propor-
tion would maintain the same standards of quality in the distribution
of these services to the smaller population of assumption C.

Because of population differences the projection model gunerates
higher per-capita expenditures by year 2000 under assumptions B

*In a ma.jor address quoted in the Cuban newspaper Granma, Fidel
Castro expressed c~nsiderable concern over the economic problems
accoinpanying population growth in Cuba., Yet, Cuba 8 annual rate

of population increase (2.02 percent from 1958-1970) was less than
Chile's (2.4 percent from 1960-1965 and 2.1 percent from 1966-1970).
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" different fertility rates for education, health, and
housing ot decade intervals 1970-2000, in oluoluto
"terms ond as @ p«conhoo of total GNP (millions of

‘l’cblo 38, _-Projected onnual public oxpondltuns associated with

| \ mo escudos).
-E’ “ \‘ .
I¥ear }_;, o TYP" Service Fertility Assumpton
0 A A B | C
|,1970 Educqﬂbn M| | 3y
Heclth 169 163 163
| Housing 193( 200 197
;A Toral 703| 701 97
" 1| Total GNP 6,078 6,101 6,102
| Educetion, Health, dnd Housing as % of GNP| 11.5 | 11.5 | 11.4
1980| Education 622 547| 538
" | Health 72| 21| 235
|| Housing 298| 257| 264
L Tomat 1,192| 1,045) 1,037
_ Total GNP 9,429 9,556| 9,569
» | Education, Health, dnd, Hoibsing.a % of GNP 12.6 | 10.9 | 10.8
'1990| Edycation 1,050 794| 722
Heaith 458| 376| U6
Housing 450| 368] 342
j Total 1,958| 1,538 1,410
Totsl GNP . - 15,022 | 14,934 14,951
Education, Hedlth, dnd Houslng ai % of GNP | 13.0 | 10.3 | 9.4
2000 Educction 1,857( 1,301 1,033
Health 809 617] 543
Housing 683| s28| 498
Total 3,349| 2,446| 2,074
Total GNP | 24,814 23,303] 22, 847
Education, Health, and Housing as % of GNP| 13.5 | 10.5 | 9.1

Sources: Tables 7, 14, 25, and 33.
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SECTION 7

- aiid C than under A, * Nevertheless, since lowered ferti lity allows

~ a smaller proportion of aggregate GNP, in addition to smaller abso-
lute amounts, to be spent in these service areas in order to maintain
the same quality of services, more funds could be allocated for
increasing the quality of health care, education, or housing; more
people could be served by extending coverage; or other social goals
could be set and met.

The projections presented in this study should not be regarded as
forecasts or predictions of the likely evolution of the pertinent vari-
ables in the future. Each set of three projections reflects alternative
and widely diverging assumptions regarding the future course of
Chilean fertility, e.g., the gross reproduction rate will be roughly
2.5 times greater under assumption A than under C in the year 2000,
Such divergence in the fertility assumptions and consequent diver-
gences of comparable magnitudes in the projected variables encom-
pass too brecacd a range to allow them to be regarded as predictions.
Furthermore, the considerable distance into the future for which
these variables are projected and the commensurate uncertainty
are additional justification for not interpreting them as predictions.

In any event, the models used, especially in the social setrvice
areas, are sufficiently simple that their projections can easily be
recalculated using different parameters. This would be a productive
exercise for investigators especially interested in the workings of
a single social service sector.

In their present form, the economic model and the models of the
three social service sectors are highly aggregated and largely exo-
‘genous’y specified. Regional and functional details necessary to
the planner in his day-to-day work are glossed over. But, although
the projections and the models underlying them should in no sense
be considered planning models, they do serve to evaluate expenditures
for each social service sector within the context of the economy as
a whole, to show the effects of fertility decline on aggregate economic
variables, and to indicate demands that might be faced by the econo-
mic system in future decades. The orders of magnitude projected
for school enrollments, health care, and housing should both stimu-
late the reformulation of the models in greater detail and lead to an
appreciation for the long-term impact of demographic variables on
these and other social rervices.

%*These amount to E°l39. E°l46. and E°143 per capita per year for
- assumptions A, B, and C respectively.



APPENDIX A

NUMERICAL VALUES FOR PARTIAL ELASTICITIES
" OF OUTPUT WITH RESPECT TO FACTOR INPUTS

§A§ic HOMOGENEOUS LABOR FORCE MODEL

, . The. vaiueé undei consideration in this appendix correnpond to the
' éxpoh’éﬁtial coefficients @, B in this model's production I\mctiom

Y- z(1+ntk®LB W
whese - |
- ¥z lgroﬁs national product
T ‘it',:'dﬁﬁua‘i fate of techniological. change
it = ;-yeai-s elapsed sihce base pei‘iod
<K & -capital
"Lz laber
Z = a cofstant.

Curi‘éntiy available Chilean data on aggtegate production function
Waridbles were not deemed adequate to justify econometric estima-
‘tibn of (hese @, B parameters for recent years. Consequently, the
- approximate @, B valies were established through other less direct
‘folites; notably, through available factor income data.

_ Whiile it casniiiot be claimed that the restrictive neoclassical con-
-ditionis Feguired to equate factor shares to corresponding output

s T ..
b o b o s e et b b~ e e,

See con-ea (19?0) for a discussion of Latin American factor
ihcbihé data; '



"APPENDIX A"

elasticities are approximated in fnct the following considerations
led to the: choice of @, B values based in part on observed factor
prices and factor shares‘ s

l. Drastic discrepancies between a neoclassical model and the

‘real world are by no means confined to Chile. Indeed, such

discrepancxes are pervasive in virtuallr any country one may

choose to consider. Nevertheless, economists continue to use

'ff_(theoretical results deduced from neoclassical assumptions to
ii»’arriVe at estimates of certain variables which defy more direct
“methods of evaluation, The estimation of partial elasticities

of output for Cobb-Douglas production functions using factor

income data to derive the elasticities is a case in point, In
the context and scope of the present study, these considera-
tions appear to provide sufficient justification to proceed
similarly,

G f

'2.'In a study by Harberger and Selowsky (1966) completed almost

3/ The most current available edition of officially published
_,Chilean national accounts statistics contains, for the first

“time functional income distribution data in the form of annual

four years before income distribution'data could be obtained
from national accounting statistics, the authors' ingenious

-\.:analysis of indirect evidence and their seasoned judgment led

‘them to conclude that Chilean income is distributed in approx-

imately equal shares between labor and capital.

observations from 1960 to 1968, This source shows ''labor's
share" (defined as the sum of aggregate wages, salaries and

~employer's contributions to workers' social security funds)
fluctuating between 46, 8 and 51,6 percent of national income
‘throughout that period, averaging almost exactly 50 percent,

The remaining half of national income is attributed to pay-
ments to '"other factors of production,

) 'Undoubtedly, a significant share of this latter half is imputable

.-to work performed by the relatively large number of self-

“employed workers in Chile. In fact, James Gavan (1968-19691
estimatee that no less than 15 percent of Chile's national

eODEF‘LAN (196 9, Cuentas Nacionales 19601968,
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:;income may be accounted for by this group. Thus, if his
‘estimates are sound — and the methodological care and -
thoroughness shown in his work suggest that they are —
relative shares during recent years would be in the nexghbor-v
hood of 35 percent and 65 percent to capital and labor, :
respectively,

 On the basis of the preceding considerations projections were
“computed using an alternative pair of @, B values of(0.50, 0. 50) and;f
(9.35, 0.65). Differences resulting from these alternative specifi- -
cations of the production function tended to be relative small. A

‘representative sample of the corresponding projection values s
tabulated in Table A-1.

Table A-l «+ Comparative output projections | under two assumpﬂons
" obouf relative shares for year 2000

""Vl‘ - . ('l‘

| A - Constant 1960 Fertility | |
Total Omput e 24,814 22,617

Output per Copttob'f':_‘ Sl [ 943
B - Prcunt"Docline‘Ccnfihui;" I
Toful Output 23,303 | 20,232 o
; Oufput pcr Capitub- 87, | *41,204 .
1 C - Two-Child Norm | ' o
: iy Total Output® 19,594
* Output per Copitob K 58 I 355

Millions of 1960 mudo.i-;f
b1960 escudos i




"’“Finally, the set of projections associated with &= f'= '0.50 was
chosen in accordance with the following rationale. : The available
evidence indicates that the overwhelming majority of self-employed,
workers in Chile bring to bear pitifully small amounts of physical
or human capital in their work. The typical member of this cate-
N gory is the street vendor, bootblack, or subsistence farmer. It
appears fairly certain that, at the margin, the output contributxon
of this labor category is nil for all practical purposes Con- o
~sequently, labor's output elasticity was assessed as the share of
K employed labor (estimated at 50 percent) and that of "capital" as
‘the residual 50 percent. Note that the Gavan estimate of relative
shares was, in effect, modified to allow for the low output elas-,-‘
‘ ticity attributed to self-employed workers as a whole

VEDUCATION-WEIGHTED LABOR FORCE MODEL

Section 6 deals ‘with a rei‘inement of the basic model in which tl
parts of: the labor force, rather than being homogeneous were.
i,f:‘weighted according to their educational attainment and correspond-
ingly disparate productivities. In this variant of the model, the
l:production function is given as

ST S - By B By By .
_VY: =2'(1+7T)VK L, L, Ly, L4 = (2).
where the L8 refer to the labor input from workers in each’of the
ffour educational attamment categories considered and the remain-\
ing symbols are defined as in Equation 1, ' ‘

\ Thore was. no apparent reason to alter the validity of the pre-v-t’.. i
:fvious considerations leading to an, assumed value of 0. 05 for the out-
fput el.asticity of "labor" as-a whole. 'l‘hus, it was assumed that

i ﬂi = 0.50, and @' was again taken as the residual 0 50 The

'problem, then, consisted of distributing the 0 50 aggregate labor
elasticity of output into the Bi elasticities corresponding to the o

The observation that members of this category receive pcsitive in-
come for their activities does not contradict this view, which

allows for a correspondingly positive average product to which they
"have claim. : o
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?_four” k‘ducational attainment categories ' ‘Li). bYWhiChtheemployed P

-labor force (L) wss disaggregated (i e. i F L).

The possibihty of arriving at the required estzmates econo- _
*metrically was barred, a fortiori, by the same data limitations pre-
venting such a procedure for & and B in the basic model. Avail-
‘able data from Blitz (1963) and Direccidn de Estadistica y Censos
(1966) did, however, allow for estimates of reiative labor income
shares of the educational attainment categories. On the basis of
considerations analogous to those leading to the numberical speci-
fication of & and B, the L values were chosen such that their
'ratios would equal the corresponding average labor income ratios,
, subject to the restriction that their sum equal 0.50, Sym- "

bo ically, if:

W. = the: average labor income received by workers L
o ! _ belonging to category 1 i =1,2, 3 4
L, = the. number of workers in the i h category,

- Bi values can be chosen to satxsfy the ‘set of’ equations consisting

-of the system‘

'p‘ii sWﬁi
B oo hiz L4t (3)

and
% 8, < 0.50." @

' Given estimates i'or W L the precedmg set of equations can

' be solved uniquely for the ﬁi i Estimates for the W, were obtained

for the year 1962 from a labor force survey over the metropolitan

areas of Santiago, Valparaiso, and Vida del Mar (Blitz, 1963).

- Nationwide L; for 1962 were calculated by log-linear interpolation

“between observations resulting from the 1960 census and a nation-"
wide household survey taken by the Direccion de Estadistica y

. Censos (1966)

P
+80
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Tabl "‘.A 2 shows the W1 . L estxmates ueed in the calculatmn of
oi the ias well ‘as. t‘\e i values themselves ‘

Toblls A-2. Incoms, labor forcs, afr,td ‘bfqypsif,‘éls:stsqsfy.. |

WL

;:'(thousunds. (mulllons :
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APPENDIX B
UNIVERSITY EDUCATION COST CALCUI.ATIONS

o AVERAGE‘COST PER umvsasuw srunem

, stand for total (annual) university costs and N for the total

‘the total (annual) costs assignable to the law and a '
medical schools, respectively

N:, N = the numbers of law and medical students, :

o . respectively

N ~-'N1+N

'I‘he average ‘cost per student C/N may be: written C
c G N %m Mm w
N._.N N .. N_ ‘N
1 m:
or more simply,

c='¢'l'nl+c~m‘nm. "~ (2)

| It is known that x'A1 - 1. 66 n : defmitionally n1
n = =1 - nm‘. Thus, n 2 66 =0, 374 and n, = 02.626."':Insert-

' 'ing all known values into Fquation 2

+ n_ = lw,‘o‘r
m

c".-;-‘. 161 X0 626+ 1,280 0,374 _ % 580 (3)
. Too. 8. 4787 .

'.:IMPACT or COMPOSITIONAL smrrs
_;ON AVERAGE COSTS

“In general the relative impact of compositional change on aver-‘f o

fage cost per student may be estimated from the formula
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where the subscript i mdexes'the n: fiélds;;.-im_' tb‘e"p’;ésf"ent'ie}:ia:!ﬁblo.‘
n = 2 this expression simplifies to e :

N l-;;

1121
7580

X 0. 126 ~ 0 24, or 24 percent

DERIVATION OF UNlVERSITY ENROLLMENT RA'I'IOS

;_;ﬁ Un versity enrcnllment was approximately 24,700 students in 1960‘.
and 73,600 in- 1969 DiViding each of these quantities by:the: esti-
ma.ted number of, md1v1duals ‘aged 18-24 years in 1960 and’1969
yielded enrollment ratios, 80 defined, slightly under 3 percent for
1960 and 6 percent for 1970 : : S

Dr Ernesto Schiefelbein(l%S),when Director of the Office of
'Educational Planmng of the Ministry’ ‘of Education, suggested that
to meet future requirements 'for university level personnel, tertiary
enrollment should expand in the future at about 6 to 7 percent per
year. This rate of enrollment ‘expansion was used to project uni-
versity enrollment.in'1980,:1990,-and 2000, Each of these prOJected
enrollments was divided by the:chronologically corresponding esti-
mates of the 18-24 year old: population on the basis of the “ofhcial" ,
(CELADE/CORFO) projections.: The resulting- coefficients were.
rounded off to two significant digits-and taken as the: assumed: enroll-" -
ment ratios: for_each of these years. 'I’he cornplete* vectors ‘of 'en-
rollment ratios used in the three sets of: projections are shown in
.Table: 16 ‘

*For 1960 ‘Schiefelbein (1968), p 32, ‘Anexo 10} ‘For 19691
Schiefelbein (1970), pp 22 25
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‘The enrollment ratio of 30 percent derived for 2000 by this pro-
_cedure closely approximates the current U.S. ratio. Because .
.Chi'l'e'an socioeconomic goals for 2000 are often set in terms of cur-
‘rent U.S. magnitudes, this coincidence may lend additional,iﬁt@itivé -

.appeal to the chosen values. ‘ ' Co T

TEACHER TRAINING COST
. _While in certain countries graduate curricular programs may

" justifiably be regarded as university-teacher training programs hav-
ing readily identifiable costs (e.g., the Ph.Dina majority of disci-
plines in the U.S), such is not the case in Chile. The vast majority
of Chilean university instructors has no greater formal education
than the typical university graduate. This gives rise to some ambi-
guity in the concept of university . 'teacher training cost."

The source of ambiguity lies in the alternative ways in which the
term ''cost" may be defined in the context of an economic good.
These alternatives can be illustrated by the different ways in which
‘a firm's accountant and the social statistician define, and compute,

..the cost of producing a given quantity of the firm's product. " While
the firm's accountant uses a cost equation which includes the value
of all the required inputs, independently of whether they were pur-
chased from other firms (e.g., ''raw material" ) or whether they
were 'added'" by the firm itself (e.g., labor), the social statisti-
cian includes in his corresponding cost equation only the values of

those inputs 'added" by the firm, leaving out the firm's expendi-

_tures on ''raw material' purchases, SR

Analogously, one could take this latter point of view on the cost
. ,of,_tr,a.inihg'ar'ﬁnive rsity instructor and'argue.that since nothing has
“ been,''added" in !'producing'' him out of common university grad-
uate ''raw material," the cost of training a university instructor is
nil, Onthe other hand, cne could argue from a firm accountant's
.. point of view that Mproducing'’ a university instructor requires
.;providing him with higher education,: which:is hardly costless and -
.+ that, ‘consequently, the cost of training a tertiary-level instructor -
““should very definitely include the cost of putting him through the
“.university, Specifically, if fewer university instructors were re- .
" quired, resources would be liberated for other purposes and their
~ (alternative use) value represents the opportunity cost‘imputable = -



hmrenonc s

This latter view of the cost of umversity teacher training appeau
far more pertinent to the context of this. atudy and thus is the one.

‘ adopted



~ APPENDIX C _
" COMPUTATION OF HOUSEHOLD.
~ SIZES AND HOUSING OUTLAYS

DERIVATION OF HOUSEHOLD SIZE CHANGES

 Time-series data on household size and gross reprodiction ratés
(GRR) were examined, for the few countries for which they vere
available, in search of systematic relationships linking these two:
variables over time. This suggested the functional form |

g
5, = 8, (l-r)t —&- (1)

where
8 is household size
g  is the GRR
t is the yearly time index, with t = 0 corresponding
to a 'base!" year
r,a are const‘angs‘.

Taking the log-derivative of Equation 1 with ree .t to time yields

dln 8, dln B, _‘
5 = In(l-r) + 5 (2)
the finite épproximation to Equation 2 can be written as
bs A, (3)
8 g

‘Available empirical estimates of s and g for Chile for the yeats
.1960 and 1968 allow the computation of As/s and Ag/g, and,thus, ¢
in Equation 3, Knowing r and s, the g; value available for each
‘fertility assumption can be used in Equation 3 to gencrate the s¢
schedules associated with each of these assumptions. The &; valies
appearing in Table 28 approximate the result of the indicated
calculations.



 COMPUTATION OF OUTLAYS 10 MEET
MINIMAL HOUSING GOAL :

The estimates of Table 32 covermg total public and private out-
lays required to meet the minimal housing policy goal for Chile were
‘developed from the population and household data of Table 28, hous-
ing stock for 1965 froin Servicio Nacional de Salud (1969), and popu-'
lation data for 1965 from Direccidn de Estadistica y Censos (l969)~ a
The procedure was to let

P = the nimber of indwuluals' requxrmg new hou lng during‘ .
the pefiod (for each feri:ility and family size4 dgsumps
tion)

AP £ the net population mcrei'nent (Table 28).ih'a given
perxod associated with any oner} of the three fertility
assumptions ‘ o

the associated household size (Table \28)

R v w
]
=
o:
=
!
5
0.
[
o
]
o
)
]
Q.
3
"
- 5
[ -]
28
1
O
o
:1
o
o

0

fraction of the populatxon in ak:cepfa}:le’ ’housmg in thc
year 1965; estimated to be 0: 6 by the reiationship

5ot
a = P,
o
vsiiié'fé
H6 = the 1965 stock of housing hnits = 1. 004
2 ﬁ’iillioﬁ from. Reference 38) -
§. = average household size (= 5:17;, inter-
° pélatétl fiom Table 28)
B = total populatioi in the yéar 1965
o ° o (= 8:708 miiliow Irom Réference i0);
. thieFefore;
& = ;.5‘.-'.17>"< 1.~oo4

§oiving for thé nhmbé I individuaii; B quhi iﬁﬁ iié"‘ hahiiﬁﬁﬂﬁi‘-:
mg t-h& isérioa, g v

.

B E 6 AP+ sl.:



C = Tp/s o

-where ©, the estimated parametric ‘unit cost, wae found to be
E®'6,519, according to the calculations’ and sources’ déecribed in
‘fSection 5. Substituting the expression’in Equatfon ‘4'foF p o Equa-
tion 5 gives the formula used to generate each cell value in‘the
first three columns of Table 32; namely, "

¢ = 6,519 [0-6 (“’)+ L] | (6)
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