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SOME PROJECTIONS OF AUSTRALIAN POPULATION
AND LABOUR FORCE, 1980 TO 2001
by

Dennis Sams and Pamela Williams

1. INTRODUCTION

Through the development of a suite of integrated economy-wide
policy-analytic models, the IMPACT MHOumnad has attempted to provide a
systematic framwork for the analysis of the impact of economic, demographic
and social change on the structure of the Australisn economy. One such
model is BACHUROO, a large economic-demographic model of population and
labour supply, which is intended to model the size and skill composition
of the Australian labour force. Within BACHUROO, the population projection
facility has the task of tracking the evolution through time of the age,

sex and marital status composition of the Australian population and labour

force.

The population projection facility is designed to provide, within
a tightly integrated framework, annual projections of the Australian
population disaggregated by sex, age and marital status. A high level of
disaggregation is maintained for all population stocks and demographic
flows, such as deaths, migration and marital status change, and the
facility ensures that strict accounting identities are maintained between
all population stocks and flows. But this facility has not been developed
simply to provide alternative demographic projections using conventional
demographic techniques. It extends these techmiques by integrating them
with an econometric model of fertility, marriage and divorce, which allows

these demographic events to be influenced by changing economic and social
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will be accompanied by higher rates of marriage and divorce, leading to a
movement in the marital status structure of the population away from never
married persous and towards married and divorced persons. The size of the
labour force will also be sensitive to the level of future economic growth,
both directly via the effects on labour force participation rates and
indirectly via the effects on the age and marital status structure of the
population. In particular, in periods of increasing economic growth,
married women will respond to declining levels of fertility and rising real
wage rates by entering the labour force. At its current stage of
development, however, the facility does not fully exploit all the linkages
between demographic and economic phenomena. Its strengths and weaknesses

are discussed in the concluding remarks in Section 5.
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Coefficient
of
determination
0.9301
0.9310
0.9215
0.7903

Constant
-3.9343%
(0.8201)
1.2883%
(0.6047)
1.0704%
(0.2019)
-0.3756
(0.2621)

%5
~0.3099
(0.2977)
-0.1524
(0.1024}
~0.2293%
(0.0631)

-0.1131
(0.0730)
0.1608
(0.1194)

0.1089%
(0.0387)
-0.1052%
(0.0238)

0.2975%
(0.0426)
~0.0315
(0.1021%)
-0.0298
(0.0341)

0.0167
(0.0229)

5.6770%
(0.6008)
1.2324 -
(1.0550)
(0.3454)
0.0487
(0.2165)

EXPLARATORY VARIABLES
~0.6333

0.2523
(0.1311)
0.0292
(0.0448)
-0.0417
(0.0295)

-0.0883

(0.2505)
-0.4351%
(0.0904)

0.5120%
(0.2325)
0.5601
(0.2949)
0.4948%
(0.0982)
0.1078
(0.0768)

ESTIMATED EQUATIONS FOR LABOUR FORCE PARTICIPATION RATES - MARRIED FEMALES 55 YEARS AND OVER, UNMARRIED FEMALES

15 YEARS AND OVER

Unmarried females aged

Married females aged
55 years and over
Unmarried females
aged 15-24 years
Unmarried females
aged 25-54 years

55 years and over

TABLE 1.7
Equation For

5.

FIGURE 1:  SCHEMATIC REPRESENTATION OF THE IMPACT PGPULATION AND {ABOUR FORCE PROJECTION FACILITY
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.
H

Coefficient
of
determination
0.9520
0.6007
0.6484
, lagged two periods

Constant
4.0949

(2.3044)
4.1509%
(0.8794)
8.9831%
(4.2249)

Y , lagged two periods) the
K , lagged two periods; and the dummy variable for

enter the equations as their natural,

0.5870%
(0.1090)
0.0076
(0.0416)
(0.1999)

-0.0121
the resl widows pension , G

.
1

-2.0891%
(0.4308)
0.6005%
(0.1644)
2.4767%
(0.7898)
real gross domestic product per head,

EXPLANATORY VARIABLES
lagged two periods

0.5532%
(0.2230)

0.0848
(0.0851)

0.6139
(0.4088)

.

» W,

W/
0.4491
(0.6346)
0.1233%
(0.2422)
0.8562
(1.1636)

The explanatory variables are

0.1686
(0.3709)
-0.1134
(0.1415)
-0.7551
(0.6800)

ESTIMATED DIVORCE EQUATIONS FOR MALES
An asterisk indicates the parameter estimate is significant at the 5 per cent level.

All variables, with the exception of the dummy variables and the coastant,
children under {5 years per married female 15 years and over ,

the Family Law Act . 24 , lagged two periods.
The values in brackets are asymptotic standard errors.
All equations are estimated using FIML.

female/male relative hourly wage rate

logarithms.

2.
3.
4.

1.

Index of propensity
to diverce
Variance of thé age
distribution of age
specific rates of

age specific rates
divorce

TABLE 1.5
Equation Fer
Mean of the age
distribution of
of diverce
NOTES

The high level of disaggregation maintained within the projection
facility enables the projections to be used very flexibly, but it does
impose an enormous information load upon the facility (see the list of
inputs itemized above). Whilst annual projections of the net numbers of
international migrants are assumed to be supplied exogenously to the
projection facility, model schedules of the age distributions of mortality
and of marriages and divorces have been used to condense the required
dissggregated annual projections of these demographic transitions into a

few parameters for each transition in each year.

For marrisges and divorces, the age specific rates of first
marriage, divorce and remarriage of divorced and of widowed persons for
each sex in each year are assumed to be adequately approximated by a gamma
distribution (see Williams (1981) for more details). Each of these eight
age distributions in each year can then be fully characterized by three
variables -- the index of propensity (the area under the age distribution)
and the mean age and variance in age of the distribution. The model
schedules for the age distributions of age specific death rates of persons
of each sex and marital status in each year are based upon the
distributions suggested by Heligman and Pollard (1979) (see Brooks, Sanms
and Williams (1980) for details of the exact specification of the
distributions used). Using these model schedules, the eight age
distributions of age specific death rates in each year can each be

characterised by nine or fewer parameters.

The use of these model schedules has the advantage of providing,

for each demographic transition in each year, a manageable number of
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TABLE 1.3 : ESTIMATED MARRIAGE EQUATIONS FOR MALES

EXPLANATORY VARIABLES Cosfficient

o of
Equation for s Y W/H E Q £ Eg Conatant determination
Index of propensity 0.0523 0.6406%  -0.8500%  -0.3231%  -0.0308 0.2021%  0.7478 -3,4619% 0.8268
to first marry (0.0753)  (0.1101) (0.2226) (0.1035) (0.0198) {0.0465) (0.4979) {0.7510)
Mean of the age
distridution of age -0.0259% -0.0352%  0.0771%  0.0135 0.0009  -0.0053  ~0.1T71% 3.8529% 0.9410
specific rates of (0.0053)  (0.0078) {0.0157) (0.0073) (0.0014) (0.0033) (0.0352) {0.0531)
first marriage
Variance of the age
distribution of age 0.0673  ~0.1070 0.7551%  0.2491%  -0.0602® -0.0089 0.3779 4.6138°% 0.8234
specific rates of (0.0539) (0.0789) (0.1595) ' (0.0742) {(0.0142) {(0.0333)  (0.3567) {.5380) :
first marriage
Index of propensity -0,0551 0.8220%  0.7453  -0.9369% -0.073% 0.5130% -0.3768 0.7464
to remarry (0.1924)  (0.2816) (0.5439) (0.2636) (0.0453) (0.1194) (1.9081)
for divercees
Hean of the age
distribution of age ~0.1637%  0.0914 0.0172 0.1426®  0.0069  -0.1401% 3.4782% 0.7392
specific rates of re- (0.0363)  (0.0531) (0.1026) (0.0497) (0.0085)  (0.0225) (0.3599)
marriage of divorcees
Variance of the age
distribution of age -0.2242 0.1451 2.5913  -0.5755%  0.0020 0.1126 10,5880 0.5740
specific rates of re-  (0.1569) (0.2296) (0.4435) (0.2149) (0.0369)  (0.0973) (1.5559)
marriage of divorcees .
Index of propensity -0 .4574% 0.8433% 0.0194  ~0.3370% -0.0636% ~0.0348 ~0.9544 0.4973
to remarry for widows  (0.1136) (0.1662) (0.3210) (0.15%6) (0.0267) (0.0705) (1.1264)
Hean of the age
distribution of age -0.1435%  -0.0350 0.0828 0.0462%  -0.0043 0.0341% 2.8944° 0.8911
specific rates of (0.0240)  (0.0351) (0.0678) (0.0329) (0.0056) (0.0149) (0.2378)
remarriage of widows
VYarisnce of the age
distribution of age 0.2556%  -0.3359%  0.1795 0.0664 0.0138 0.0714 5.9810 0.7443
specific rates of (0.0614) {0.0898) (0.1735) (0.0841) (0.0145) (0.0381) (0.6087)

remarriage of widows

HOTES: 1. All variables, with the exception of the dummy variables and the constant, enter the equations as their natural

logarithme.

contraceptive usage rate, Q
conscription, 23

2. The velues in brackets sre ssymptotic standard errors.

The explanatory variables arg:
female/male relative hourly wege rate, W/W

3. An asterisk indicates the parameter eatimste is significant at the 5 per cent level,
4. All equations are estimeted using 28IS.
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With respect to fertility, children appear as an argument in the

family utility function in the sense that parents, or would-be parents are

assumed 1o choose a certain volume of “"child services”, which is a function

Thus, although children are not purchased in the market

both of the number of children and the resource intensity or "quality" of

these children.

Children therefore have a shadow price,

produce” child services.

inputs of market goods and services and of time are used by the household

to

Thus, with regard to fertility, the members

partly reflecting the time intensity of their production and the

opportunity cost of that time.

of a family are faced with a decision concerning the allocation of their
regources of time between child-rearing, lsbour force participation and

Since the value of the time of parents, eapecially of mothers,

leigure.

is a major cost of having and rearing children, the number of children will

decline with the increasing cost of the mother's time, as measured by her

vage rate in the labour force (Mincer (1963), Heckman (1974), and Butz and

SZIVHEL B804 SROILVADE BOVINEVH CRIVHILSE : 24 FIEvy

Row if, as we expect, child services are "normal goods", an

Ward (1979)).

increase in family income will tend to increase consumption of child
services, which can imply growth in the number of children and/or in

family income derives from an increase in the female wage rate, this income

expenditure per child (that is, child quality). Thus, if an increase in

effect will be combined with an increase in the shadow price of the woman's

The effect on fertility of non-economic variables, such as birth

directed towards increased child quality, rather than increased numbers of

time, implying that a larger part of the increase in child services mey be
control and infant mortality rates, can be incorporated via their effect

children.

upon the relative prices of the number and quality of children.



of

0.3300
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Conmtant determination
lagged one period;
s, lagged one period;
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0.3417
22 , lagged one pericd; and the dummy variable for the immediate post War period, El s lagged one

(1.0724)
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~0.0408
(0.0390)
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(0.0237)

(0.0579) (0.0760)

~0.0790%
(0.0297)
-0.1539%
0.0071
(0.0201)

0.3390%
(0.0708)

-0.0094
{0.0135)
0.0442
{0.0263)
-0.0172
0.0503%
(0.0168)

(0.00%0)

real grosa domestic product per head, Y, lagged one period; the real

explanatory variables

~0.0965

(0.1010)
(0.1968)
~0.1237%
(0.0576)
~0.5787%
(0.1125)

~0.3126
lagged one periody the oral contraceptive usage rate,

Ga
lagged one period; the real old age and invelid pension, Gy ,

-0.2928%
(0.1461)
~0.6718%
(0.2848)
-0.3933%
(0.0837)

¢

-0.1710
(0.1321)
~1.0932%
(0.2575)
~0.1312
0.7073%
(0.1601)

(0.0840)
The explanatory variables are:

0.2544%
(0.0844)
0.4909%
(0.1605)
0.3294%
{0.0503)
0.3648%
(0.1148)
female hourly wage rate, W ,

ESTIMATED FERTILITY EQUATIONS
All variables, with the exception of the dummy variables and the constant, enter the egquations as their natural

weighted first marriages of females per 1000 married females aged 15 to 44 years, f
An asterisk indicates the parameter estimate is significant at the 5 per cent level.

World War II,

period.
The values in brackets are asymptotic standard errors.

(a) - equation estimated using 2SILS.
(b) - single equation estimated using FIML.

the infant mortality rate,

logarithms.

2.
3.

1.

completed family
implied completed
family size(b)
confinements per
thousand married
females aged

15 to 44 years(b)

Hean implied
size(a)

TABLE 1.1
Bquation for
Variance of
First nuptial
Child quality
proxy (a)

NOTES:

11.

The "new home economics” spproach has also been applied to
marriage (Becker (1974)) and divorce (Becker, Landes and Michael (1977) and
Hutchens (1979)) behaviour. People are assumed to marry when both parties
expect to enjoy a level of utility which is greater than that attainable
if they remained single. Gains from marriage are related to the
complementarity of the inputs to the household of the husband and wife.
This complementarity is higher for large relative wage differentials
between men and women. Children provide an important source of utility to
their parents, so the demand for child services, and the complementarity of
inputs of males and females in producing these child services, will act as
an incentive to marry and to remain married. However, the decision to
marry is not costless, since a single person must spend resources searching
for a spouse. According to this approach, the decision to marry, the
timing of that decision and the duration of search will depend upon the
gains to marriage and the costs of search (Keeley (1977) and (1978)).

Since divorce and separation are the result of conscious choice on the part
of at least one spouse to terminate the marriage, the reverse of the

factors discussed sbove are assumed to apply.

The "new home economics" provides a consistent framework for
dealing with female labour force participation; married females are
assumed to choose to allocate their time between labour force participation,
leisure and participation in household activity, whereas unmarried females
are assumed to have only the former two choices open to them. Where the
choice is between labour force participation and leisure, it is expected
that the level of the female wage rate and the demand for female labour
will act as positive inducements for women to join the labour force. The

availability of alternative income, either from government transfer
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52.

FOOTNOTES

The IHPACT Project is en inter-agency initiative of the
Commonwealth Government in co-operation with the University of
Melbourne. For a full discussion of the IMPACT Project and the

BACHUROO module see Powell (1977) and (1981).

The population projection facility has been outlined in several
previous papers: Sams (1979) provides an overview of the
demographic accounting equations in the facility; Sams and
Williams (1980) provide = summary of the ugeful features of the
facility; Sams, Williams, Williams and Stevenson (1981)

provide a comparison of the projections of the facility and
those of the Australian Bureau of Statistics as a test of the
demographic accounting equations; and Brooks, Sams and Williams

(1982) describe the econometric model.

The four marital states are never married, married, divorced

and widowed.

The two marital states are married and unmarried.

For Australian examples see National Population Inquiry (1975),
Australian Bureau of Statistics (1979) and Sams, Williams,

¥Williams and Stevenson (1981).

For example, see Williams and Sams (1982), where the facility
has been combined with a model of household headship ratios to

produce projections of Australia's future household formation.

(v)

(vi)

13.

the real old age and invalid pension rate; and

two dummy variables to account for the effects of

World War II.

First nuptial confinements are determined by an equation which relates the

first nuptial confinement rate to the above variables plus an additional

variable, the number of weighted first marriages per married woman. This

variable is included to take account of the effect upon the first nuptial

confinement rate of the timing decisions about children taken by recently

married couples. In parallel with these equations which determine the

number of children, the model also determines the desired level of child

quality, which is related to:

(1)
(i4)
(iii)

(iv)

the real female hourly wage rate;
real GDP per head;
the infant mortality rate; and

the oral contraceptive usage rate.

The econometric model explains the probability of marital status

change (that is, the propensity to marry, to divorce and to «mﬁmuﬂwv and

the age profile of this marital status change (via the mean age and

variance in age at marriage, at divorce and at remarriage) by relating the

parameters of the model schedules of marriage and remarriage to:

(1)
(i1)

the demand for child services;

the female/male relative wage rate;



*wuemous yd

oTmoucos puw orydwifowsp USIMISQ SUCTIOBILIUT oyj Jo SISATRUS oYY a0J 100%
Tniesn 8 apraoxd ofoys ® 58 £1TTI0¥) 9Y] pUR TOPOW OTJIIBWOUCDD ey} 3By}
JA9TTOq 2a ‘aBABMOY ‘JusudoToAPp JO ©3BIS JuULIIND Byl 1B uday *Surpeosoxd
£11U93aN0 ST PoSSOUNBOM 08IYL SAOWSI 0F HIOK caneranyeq uetjedroryasd
IT8Y3} UT UOTFETIBA 9T0A0-0J1T oyj ejwxodaoout L[[nJ jou Lewm geTsumaj

10y seier uorywdroviaed jo Furyrepom syy pum S}UBUTWISLOP OTWOUCDS JTBYSL
Jo BWISY UT PAYIPpouW 30U 84¥ SO[RW JOJ §93®1 uoTjedroriaed enaoj anoqeT
*£1Ta03 08381388 Furaweq-prIYe Jo Huruwry 8104o~-2J1TT oyl sanjdeo 3T s80p Jou
‘£yTreradnu puw £3TTTI48F uesMjeq SUTLT oY} YjTe Areiwnbepe rwep jou s00p
Topow ayj ‘Ie(norided Ul *S9SSOUNBOA [WI9ADS SBY TOPOW OTIJOWOUGID BY3
‘(2g6T) SWRTITTA PUW BWEG ‘S}C0Ig UT Passnostp sy -anoravyeq orydexFoumep
PUB OTWCUCOS UeBM1eq £988NuTT oug 3Terdxe ATTNY joU Seop [opom OTIJPWOUCOS
83T ‘wy3tIodre ucrjosfoad worgernded 3T WI SSTQRTIBA orydwadowep usomjeq

sdyysuoryeyex ayj A73udry £yroeds of orqm T AJTTTOE] oUt IETTUN

*S0TJIRUSOS enousBoXe Jo 90TOUD U UT AJTTIQIXATJ UMUIXBW 8[qBUS OF

psudTsap usaq svy L3TITOBF U} ‘9TQBITNS oq jou Aew sorisueds pejdope oyj

81881 J8Y3c 403 20uUlS -pesy Jod JOH ¥l SV 048I OWHS BYJ 3B SEBSIOUT Of

18

fojel o8wa Lranoy eTwwej Trel oy} (t4)
‘o381 s8wen aa13deoBI}jU0D [BIC OYL ()
‘orpuay petaavuw zod sjusweutjuco terjdnu pejySTom (1Y)

teremey petaaem Jad L3Tysub prIyo I03 puswep T¥ICE Ay (t)

toae samef Hg

©3 Gz pefe puw sawel pzZ 03 G} pefv SOTBUSJ DOTIIVW 10] So}BI uotyrdyorsasd
80207 anoqw( oy3 ute(dxs 03 USEOUD BATYRIIBA oYl ‘£13usnbosucy *sedw
Sutawex pum Butaweq pTIYS 3swd aaw Leyj jou o J9Y3BYA pUR DPBTIIBY 8I1F Loyl
30U 10 Jayjeys 0} FUTPIOO0wW AIEA [IA USWCH JC SUCTETOSP 393IBW INOQR] SYL
*{184c pus saweh GG puw sawsd VG 03 G2 ‘samed gz o1 G1) sdnea? e9s ssayy £q
PUB (peTagewun) pug (petaasw) saimis 193Taew omg £q pejeSeaddestp soTBWAJ

J0F pejewWIlse saw sucljenbs agex uoryedroriasd sozo} anoqe]

‘307 ap AyTumy syy Jo s3083le Y} Jo0F @rqetava Amunp ® Abv
pue ‘fucrtesusd  SMOPIM [®8I B8Y3 (A1)

‘oeuey patasu xed sjuspuadap jo aqumu syg (Trr)

fpeay Jod Jgs Tees Aﬂwv

f8381 afes 9ATIBIBI syeu/oTeway OYj (1)
fC} P23BYSL 8a¥ BOICATP JO so[npeyos Tepomw oy} Jo saajoumasd ayg

“I1 IBH PTICH
3o §309JJ9 8y} J0J JUNC0O® €} SB[QBIIRA Awmnp cAj (Ta)
puw  {e3ex #Fusn aaT3ds0BIIU0D TRIC BY) (2)
fjuUsuUIBY 3B [BUCTISBONpE O9TBWSJ IC XSpUT uw A>Hv

tpeey asd g@p T®er  (TTI)

‘vl



50.

5. CONCLUDING REMARKS

In this paper we have presented three projections of the
Australian population and labour force produced with the IMPACT Project's
population projection facility. The significance of these projections is

three~-fold:

(1) they illustrate the validity and usefulness of the "new home
economics" approach in the development of a model to capture the

interaction of economic conditions with demographic phenomena;

(ii) they show that projections of the population and labour force
can be made using a consistent set of fully integrated

demographic and economic equations; and

(iii) they provide projections of population and labour force which
are suitable for linking to other models of the Australian

mnouoaw.m

These projections and the exogenous scenarios used to produce
them should not be interpreted as forecasts of the future of the Australian
economy. The facility has been designed to provide a tool for policy
analysis and the outputs from the facility must be treated as conditional
projections based on the assumed demographic and economic scenarios. The
scenarios adopted for the projections reported here posit relatively simple
relationships between the exogenous economic variables; for instance, real

social security payments and real hourly wage rates for males are assumed

(v) an indicator of demand for female labour;
{vi)  the unemployment rate of all persons; and

(vii) a dummy variable to account for the effects of World War II.

The variables chosen to explain the labour force participation rates for
married females aged 55 years and over and for unmarried females aged 15 to

24 years, 25 to 54 years and 55 years and over are:

(1) the real female hourly wage rate;

(ii) an indicator of demand for female labour;

(iii) the unemployment rate of ‘all persons;

(iv)  the real old age and invalid pension;

(v) the real widows' pension

(vi) a dummy variable to account for the effects of
World War II;

(vii) a dummy variable to proxy for the financial assistance
which was available to widows prior to the introduction
of the widows' pension; and

(viii) the education participation rate of females aged 15 to 24
years, which appears only in the equation for unmarried

females aged {5 to 24 years.

Unfortunately, at this stage the projection facility has no econometric
model to determine male labour force participation rates, so they must be

supplied exogenously (currently for eight age groups).

These twenty-two equations were estimated using annual time

series data for the period 1921-22 %o 1975-76, with the exception that the
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48.

growth in child quality. The net effect, under all three scenarios, is for
demand for child services to increase with higher economic growth and to
grow more rapidly after 1990/91, when the decline in the number of
dependent children per married female is projected to level off. The
latter variable, measured by weighted nuptial confinements per married
woman, grows in the low scenario, grows only slightly in the medium
scenario, and remains steady in the high scenario. The combined effect of
these fertility variables is, in the low projection, to take married women
out of the workforce, via the immediate effect of increased levels of
childbearing, and, in the higher projections, to draw women into the
workforce to provide them with sufficient income to support high levels of
child quality. In general, the effect of labour market variables is to
draw young married women into the labour force in all three projections,
although this effect is minimal in the low projection. Rising real female
wage rates encourage married women to join the labour force, this effect
becoming more pronounced under the assumption of higher economic growth.
In the higher growth projections, the assumed decline in unemployment rates
to 1990/91 and the slight increase in demand for female labour lead to the
return of discouraged women to the workforce. Thus, the separate effects
of the fertility and labour market variables on the participation rates of
married women of child bearing age are complementary for the high and
medium projections but countervailing for the low projection, leading to
the result discussed earlier: participation rates rise in the high and

medium projections but remain approximately constant in the low projection.

Participation rates for older (55 years and over) married women
grow over time, especially in the higher growth projections. This growth

arises principally from the rising demand for female labour, although it

(ix)  the education participation rate of unmarried
females aged 15 to 24 years; and

(x) the oral contraceptive usage rate.

There are also five other required variables, four of which are actually
simultaneous outputs of the projection facility and the last of which is
derived from a combination of the inputs and outputs of the facility.

These variables are, respectively:

(i) the infant mortality rate;

(ii) weighted first marriages per married female;
(iii) weighted nuptial confinements per married female;
(iv) children per married female; and

(v) an indicator of demand for female lsbour.

These inputs are determined within the facility, providing a further link

between demographic and economic behaviour.



JO uoTInqrIIsIp aFvioAv ayj Fuisn Lq pouTmISsp ST uoIjeIFIW 98U JO

g Jo ‘Lrjusurmopead ‘pus 8Tewey pataaww Jod wsap{Iyo juspusdep Jo Jequnu
uotsedeadFesTp sugeys [wlTIRW puw oFw ‘xes -9yl *Lraarjoedsexr suorjosloxd

843 ur aurroep ® Jo ‘Lyjaed ‘pssodwoo oxw OTqBIIEA JOWICT 8Y} UT SIUSWSACK
YFTY pUT WNIpsw ‘oY oYl 03 10/000Z UL pussnous 1ad LG6G PUB 96°G ‘46 o3
*£3TTT339F utT yysoad £q POUSTUTWIP 3nq S§90TAIBE PIIUO JOJ pusBmap ut yjuoad
suctjoefoad 11w aog 19/086T ut puesnoys god p6°G moal #oxd segwa TOT3BIFTHM

8y} £q pes®esOUT 6a®W SO3BI uotjedroriaed s uewon ‘suorjoaload ssayy 1re ur
3pnao ayy 3wy} yons oae sucijoalfead eeayy oy} ur ygmoxd uorzwrndod

"S8DTAISE PITYD I0J puURWeD ITSY} pue socustisdxe FUTAWLQPTTIYO UGBTI ITsNy
Jo se38x FUTILIITP BYL *10/0002 UT 00G'G}) puncas o 18/086T YT 006‘L8

8% yong ‘ssyqwrava £3TTI3I8) £q s® [Ton 8B ‘joxrem Inoqey ay3 Jo eywis ayj
puncar woxy ssoxd suworydeloxd esayy [ J0J sjusifiuw Jo Jaqumu 39U ay3

pue seBBM 8TPWS] TBOA JO ToA9T oU} 8B qons ‘SeTqBIIBA 383IRE InoqEy yzoq £Lq
i8y3 yons ‘uorysinded syy jo juwes Jed 9+ Furymwrxcaddw TeAsT ® UTBUTRU

pPoOduUanTIUT a8 8IwOL $G 01 GZ puw sImsl ¥2 03 G| pede uswon periaww Sunok

C} pIUNSSE ST UOTIBIFIW TWUGTIBUILLUT TBAUUE 39u ‘AYTeoTyroadg

103 s838x uorswdroriaed ‘trepow OTa3ewcucos sy3 ©3 Furpioooy ;

*uctjosfoxd yowe J0J ouss oyj 8q 0} pPOUMESE BIw (dnoad enjeys 183 TaRNL/X08

*USWOA
yose o3y euo) L3rTejacm Jo eaynpayos Tepow ufte 8y} Jo saojamsard

POTIIBWUR PUE DPOTIIVW JI0J §83BI uotjedroTgaed UT SUCTIBTLBA pue ‘sorasusos
aaning oy} pu® ‘UOT3BIITW [BUCTIBUJISIUT 19U JO TOTINQTIGSIP S03818

otmouooe ayjy £q pejeynsdsous % ‘SUOTFTIPUOD OTWOUODS UT SUCTIVTIIBA UBIMSQ
T83}Taew puw 888 ‘Xos puw sx9quUAU 2a03NT oY} ‘ST 3®Y3 fpesn eiw SCTIRUDOS

diysucTi®{er syl IoprSUcO o ‘uoT3088~qN8 HIY} UL *[apom O1130mMOUCDS

orydeafowsp owes ayy ‘suctyosload 281y} 943} Jo {owe Jaog

*8319)08Iq Ut uoAr® 8T dnoad snjwys Telrasu.

pu® Xo8 YO®S UT 20J0F JnogqeY oyj Jo (se8wjusored ut) uorjzodoxd ayy -y oYY VYydoyBowap. 2y
{00°001) (00*004) {00°0014) (00°001) '} 8198 UT USAIS 8I® 10/000Z PUB 16/066T ‘18/0861 ur Tepow
8808.86 LP0OL6YE ¥LY9116 LOLLSLS 19303
0TI30ouW0UcOs 5Y3 03 syndur paurmrsjep ATSNCLUBIINEUIS oY} JO PUB SOTGETIRA
{(¥e-s1) (82°91) (1p-L1) (s8°¥1)
1€9616} L686161 89¢1.861 6645001 goTBWa] poTawmu( otwoucde pus otydeiBowsp snousFoxs oyj Jo umetzosloxd yowe Icl seuyeA syj Io
(9g-Le) (et-¥e) (15702) (o¥-ze) . fapmme © ‘zepEel oy pIE of *£3TTT0WJ uoTyosfoxd U3 UTYITA peuTmrejep
£€220L2 aviiezz 92v6981 1642161 s9TBUWA] PBTIIBY
948 UoTyM [opom OTI}emWOUCDS 8y} 03 s3ndUT eSOy} UI S|USWSACH juB}INSLI BY]
(o£-Lg) (09°64) (80°29) (el 29)
¥22099% 8€00995 0896596 LLigszy SOTBY PUE SOTIBUIDS DTWOWODS DPauMEs® oyj ‘soTivueds orydeafFouep peumsse sy urng
UT I8pISUCO 8M ‘uUCT40e8 STU} Ul  ‘YjMOIP OTmoucOs YTy pum unipem ‘mey ¢}
43Ty unTpay AOT 18/0861
Futpruodseaod ‘sotavuscs snousfoxs saayy fordwe xeded styy ur pejuessad
10/0002

9od0j aneqsy pus worjeindod 8 BTTRI}SNY O suctiosfoxd esay; eyg

©10/0002 ANV 18/0861
‘SNIVEIS TVIIAVH QNV XES Xd E0NOd maom«q 4L J0 SNOILDALO¥d : 9 HIAVL SOIEVNHDS SNONIDOXT EHL ¢

Ly ‘gl



46.

female participation rates in the higher growth projections is accompanied
by higher growth in the population of married women. In the mHOt. medium,
uumwu projection, the total married female labour force participation rate
grows over the projection period at an average annual rate of mno.go. 0.71,
A.Amu per cent, whilst the number of married women grows at ma.um. 1.30,
“.Aou per cent. Consequently, the labour force of married women grows at

[1.09, 2.07, 2.86] per cent per year.

The slight decline in the labour force participation rates for
males and the large changes in the rates for married women lead to
gignificant variation in the sex and marital status composition of the
labour force, as given in Table 6. In all three projections, the share of
males in the labour force falls and the share of unmarried females rises,
whilst the share of married females falls in the low projection but rises
in the medium and high projections. The changes in participation rates are
not uniform ascross ages, as Table 1 shows for males, and Table 5 for
females. Participation rates for prime-aged males are assumed to be
constant, whilst those for younger and older males decline. The growth
over time in participation rates for married women declines with increasing
age, whilst the participation rates decline under all scenarios for
unmarried women in the young age group (15 to 24 years), increase slightly
in the prime aged group (25 to 54 years) under all scenarios, and either
remain approximately comstant or decline for the older age group (55 years

and over).

Why do pariticipation nates vary over Lime and between scenarnios?

The participation rates for masles are set exogenously, but those

for married and ummarried females of three age groups are determined by the

19.

permanent arrivals and departures over the period 1976 to 1978, with a
small adjustment to ensure consistency beiween the numbers of married male

and female migrants.

In all three projections, the parameters of the model schedules
of mortality were held constant at their 1975/76 levels over the whole
projection period, with the exception that the level parameters ﬁmnm
assumed to decline by 1.5 per cent per amnum to the year 2000/01, implying
an equivalent decline in the age specific death rates for all ages. Given
that the population and its sex/sge/marital status distribution will vary
over time and between the three projections, the number of deaths implied
by these death rates will also vary. Thus, the number of deaths in 1980/81
is around 108,650 for all three projections, but by 2000/01 it varies from
around 144,500 in the low projection to around 144,000 in the high
projection. However, given the assumption of equivalent sex/age/marital
status-specific death rates in each projection, it is not surprising to
find that the crude death rate is approximately the same in all three

projections, having grown from 7.38 in 1980/81 to 7.45 in 2000/01.
The economic scenarios

The economic scenarios generally vary between the three
projections, a major exception being that the labour force participation
rates for males are assumed to have equivalent future values in 8ll three
projections. 1In the past, male labour force behaviour has been relatively
insensitive to small changes in economic conditiona, so m:ms an assumption
should not be crucial. Specifically, male labour force participation rates
in each projection are assumed to decline for {5 to 19 year old males in

response to a return to rising education participation for young people,
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Table 1 (cont'd)
Simul taneous inputs to model
~ infant mortality rate 10.91 9.38 8.07
- weighted first marriages per thousand
married females 42.8 47.8 50.2 52.3 49.7 52.4 52.0
- weighted nuptial confinements per
thousand married females 101.73 105.86 104.02 102.18 112.25 106.80 101.39
~ <children per married female 1.09 0.99 0.98 0.97 0.98 .95 0.93
- indicator of demand for female labour 1.50 1.51 1.58 1.65 1.51 1.61 .71
a. TFor a listing of sources and s detailed description of these variables see Brooks (1981).
b. All monetary variables are converted to real terms and expressed in constant 1966/67 Australian dollars.
c. As all variables were projected forwards from known data in 1979/80, there are some minor variations between the values for
each scenario in 1980/81 which have not been reported. N
~
d. Where values are quoted only for the medium scenario, the same values apply for all three scenarios.
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fall, particularly for higher birth orders. The other component of higher
order confinements is the population of women at risk of a confinement at
each birth order, which is calculated from past confinements of the
previous order. This definition of the women at risk provides an automatic
link between past and current confinements, but does not directly relate
confinements to the current population of married women. Thus, in the
lower growth scenario, where parity progression ratios are relatively
unchanged and first nuptial confinements are assumed to grow over the
projection period, the number of women at risk continues to grow and the
number of confinements at higher birth orders continues to grow. For the
higher scenarios, however, parity progression ratios at higher birth orders
are declining over time. So, despite increasing numbers of first nuptial
confinements, fewer women progress to higher birth orders. This leads to
fewer women at risk and an even smaller number of confinements. The
decline in confinements at higher birth orders leads to a slower growth in
the total number of confinements in the higher growth projections, which is

accentuated over time as the number of women at risk continues to decline.

In summary, nuptial confinements increase over the projection
period under all three scenarios of economic growth, but the rate of
increase is lower under higher economic growth. In calculating the number
of births, the addition of constant proportions of multiple births and ex-
nuptial births amplifies these differences between the projections. At the
same time as births are increasing, the proportion of married women in the
population is falling in all three projections. Consequently, in contrast

to the decline in the crude birth rate for all three projections, the

23.

married females are both assumed to rise logistically to long term maxima
of 40.0 per cent, with the latter riging at a faster rate. Finally, the
oral contraceptive usage rate, which has been approximately constant in
recent years, is assumed in all three scenarios to remain constant

throughout the projection period.

The simultaneous Linputs to the model

The simultaneous inputs to the econometric model are determined
by the assumptions made earlier for the demographic and economic scenarios
and/or by the outputs from the projection facility. The infant mortality
rate is determined directly from the assumptions made for mortality in the
demographic scenario. Thus, in all three projections, the infant mortality

rate is assumed to fall by 1.5 per cent per year.

Weighted first marriages, weighted nuptial confinements and
children per married female sre all simultaneously determined outputs of
the projection facility, which are fed back into the econometric model.

For all three projections, weighted first marriages per thousand married
females increase over the projection periocd from 42.8 in 1980/81 to mao.q*
52.4, 52.0] in the {low, medium, high] projections in 2000/01. In 1980/81,
weighted nuptial confinements were 101.73 per thousand married females, and
in the low and medium projections they increase steadily to 112.25 and
106.80, respectively, in 2000/01. In the high projection, however, the
higher economic growth has the effect of reducing weighted nuptial
confinements slightly to 101.39 per thousand married females by 2000/01.
The cumulative effect of changing marrisge, divorce and fertility behaviour

over the projection period results in a decline in children per married
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family size and the number of women at risk of having a
confinement of each order. The parameters of the family size
distribution are projected by the econometric model, and are
used to determine parity progression ratios st each birth order,
whilst the number of women at risk of having a confinement of
each order is calculated as a weighted average of past
confinements of the previous orders, where the weights

approximate the interval between births of each order.

We will consider each of these components of fertility in turn.

Changes in the firat nuptisl confinement rate projected by the
econometric model can be atiributed, in all three projections, to the
positive effects of wamnmmmwma numbers of weighted first marriages and to
declining infant mortality rates. In the medium and high growth
projections, there is an additional positive effect due to increasing real
GDP per head, which is generally outweighed by the negative effects of
rising female wage rates and the rising old age pension. As a result of
these influences, the first nuptial confinement rate projected by the
econometric model grows at a declining rate over time for all three
projections, with the least growth being obtained in the high economic
growth projection. The declining rate of growth over time in all
projections is due partly to the declining rate of increase in weighted
first marriages, and partly to the declining rate of growth of female wage
rates after 1990/91, when female/male equality is assumed to be reached and
maintained. The number of married women aged 15 to 44 years grows in all
three projections, with the highest rate of growth occurring in the high

projection in response to the more substantial marital status change in

25.

4. THE PROJECTIONS OF POPULATION AND LABOUR FORCE

The three exogeneous scenarios outlined in Section 3 were fed
into the IMPACT projection facility to produce three projections of
pepulation and labour force, corresponding to the low, medium and high
economic growth scenarios. These three projections provide an indication
of the sensitivity of Australian population and labour force to wumumwmm
economic conditions, an aspect which will be highlighted in the resulis

reported below.

4.1 The Projections of the Population

The projections of the total population for each scenario, given
in Table 2, indicate an annual average growth rate of between 1.46 and 1.44
per cent, with the rate of growth increasing over the projection period.
Whilst the differences between the total populations are not substantial,
the results show higher population growth under scenarios of lower economic
growth. The change in total population numbers over a given period is
equal to the total number of births less the total number of deaths plus
the total net migration over that period. These components of the total
projected population change between 1980 to 2001 and between two sub-
periods, 1980 to 1990 and 1990 to 2001, are given in Table 3. Table 3
indicates that the differences in population growth between the three
projections are principally due to the higher fertility under the lower
economic growth scenarios. For this set of projections, we assume that
total net migration numbers are the same for all three scenarios;

consequently, the positive contribution to population change from migration
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38.

rates of the rising relative wage rate and level of educational attainment
to dominate the positive effect of the growth in demand for child services.
In the medium and high growth projections, however, there are greater
positive contributions from the growing demand for child services and
increasing real GDP per head which lead to increased marriage rates. The
population at risk of marriage partly determines marriage behaviour and is,
in turn, altered by it. This relationship is most readily observed in the
case of remarriage of divorcees, where the annual number of remarriages of
divorcees increases substantially over the projection period, predominantly

in response to the rapidly increasing population of divorced persons.

The popularity of divorce, in the econometric model, is
positively related to the growth in real GDP per head, in the relative wage
rate and in the real widows' pension and to the decline in the number of
children per married woman. The latter variable is the dominant influence
producing the rising divorce rates in the first decade of the projection
period, but its effect is lessened after 1990/91, when its rate of decline
slows. The assumed constancy after 1990/91 in the relative wage rate in
all scenarios also contributes to a slower growth in divorce rates 1in the
latter half of the projection period. Higher levels of real GDP per head
and of the real widows' pension contribute to higher divorce rates in the
medium and high growth projections. Whilst the relative size of the
population at risk of divorce, the married population, falls in all three
projections, this is less pronounced in the high and medium projectionms,

providing a further impetus for their relatively higher levels of divorce.

Since widowings are calculated by applying the appropriate death

rates of married men and women to the age distributions of spouses, they

27.

TABLE 3 : COMPONENTS OF PROJECTED POPULATION CHANGE, 1980 TO 2001

Projection period

1980-193%0 13902001 1980-2001
Low economic growth scenario
Population change 2216935 2696963 4913898
Births 2436223 2987521 5423744
Deaths 1157582 1484003 2641385
Migration 938093 1193445 2131538
Medium economic growth scenario
Population change 2210124 2674603 4884727
Births 2429035 2963400 5392435
Deaths 1157003 1482242 2639245
Migration 938093 1193445 2131538
High economic growth scenario
Population change 2202525 2636347 4838872
Births 2421059 2923543 5344602
Deaths 1156625 1480642 2637267
Migration 938093 1195445 2131538
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FIGURE 4
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FIGURE 2 : PROJECTED ANNUAL NUMBER OF BIRTHS AND CRUDE BIRTH RATE, UNDER SCENARIOS

OF LOW (---~), MEDIUM (——) AND HIGH {(x——x) ECONOMIC GROWTH,
1980/81 TO 2000/01
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34.

being higher for those projections which assume higher economic growth. At
the same time, the proportions married are projected to decline, with this
decline being less severe for the projections assuming higher economic
growth. This seemingly anomalous result follows from the projected crude
rates of marital status change for males and females, depicted in Figures 4
and 5. For first marriages, remarriages and divorces, for both males and
females, higher crude rates are projected for the higher growth scenarios.
For first marriages of males and females, the crude rate increases over the
projection period for the high and medium projections, but falls for the
low projection. TFor remarriages, the crude rate generally increases for
only the high projection and, for divorces, the crude rate increases in all
projections, but more so for the high projection. Thus, the presence of
higher economic growth tends to promote increased movement between marital
states, with the result that, in the higher growth projections, the
proportions never married fall whilst the proportions married and divorced

increase over the sample period.

In the facility, movements in marital status change, over time

and between projections, depend upon:

AHV variations in the age specific rates of marriage, divorce and
widowing which, for marriage and divorce, are derived using
model schedules and the econometric model projections of the
propensity, mean and variance of the age distribution of
marriage and divorce, and, for widowing, are derived from the

death rates of married persons; and

FIGURE 3 continued ..
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