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REGIONAL VARIATIONS IN LABOUR FORCE PARTICIPATION RATES -
' AUSTRALIA 1971 o

by

Vince Manion

1 INTRODUCTION

This paper analyses the variations in age-sex-specific
. s . 1 .
labour force participation rates  (ASPR) between twenty-one regions

2
of Australia  in the 1971 Census of Population and Housing. The

purpose of the analysis is to provide behavioural relationships

explaining variations in participation rates, for use in the BACHUROO

3
module of the IMPACT economic-demographic model. A number of approaches

* A number of people provided considerable assistance in the pre-
paration of this paper. Thanks are due to Ashok Tulpule,
Ron Silberberg, John Leaper, Ellen Hope, Alan Powell, Vern Caddy
and Allen Kelley. Of course all remaining faults lie with the

author.

1. The labour force participation rate for any group is defined as
the number of persons from that group in the workforce (employed
or unemployed) divided by the population in-that group.

2. TFor each state major urban (centres of more than 100,000), other
urban (centres of more than 1,000), and rural; for the Northern
Territory other urban and rural; and for the ACT major urban.

The BACHUROO module is part of the IMPACT model of the Australian
economy. which is being developed jointly by a number of Australian
Government agencies. It analyses the main inter-relationships
-between demographic and economic variables such as population,
education, labour supply and household income distribution. For
. a description of the BACHUROO module see A.H. Tulpule "Outline
of an Australian Economic-Demographic Module - BACHUROO",

Impact of Demographic Change on Industry Structure in Australia,
Working Paper No. B-01, Industries Assistance Commission,
Melbourne, February 1976. For a description of the IMPACT model
see Alan A. Powell and Tony Lawson, "IMPACT: An Economic-
Demographic Model of Australian Industry Structure', Impact of
Demographic Change on Industry Structure in Australia Working
Pager No. I-0l, Industries Assistance Commission, Melbourne,

September 1975.

w
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are being taken to achieve this aim, including‘gn’analysis‘éf changes
in participation rates over time, but these are no{'discussed here,
The regional analysis described here is to provide backgrcund  |
information for the time series anaiysis currently being undertaken,
in particular to provide insight into the strength aﬁdvdirection of
influences of variables for which time series déta‘is either not
available or for which the most appropriate specification of the
variable cannot be used. For example, no reasonably accurate estimates
are available over time on the proportion of the population in each
age/sex group who possess some form of educational qualifications.
Hence cross sectional amalysis using the detailed data available for
census years is a means of estimating the influence of qualifi;ations
on participation rates,

There has been some work in Australia on explaining
workforce participation rates over time, but to the author's knowledge
no cross sectional studies have been published.4 The time sé?ies
studies have concentrated on the two opposing influences of changes
in demand for labour (as measured by the unemployment rate) on partici-

pation rates. The first is the discouraged worker effect, which

4. Three Australian empirical studies of changes in participation
rates over time are of relevance. They are J.B. Bowdler and
C.I. Higgins, "Short term variation in labour force participation"
Paper presented to second conference of economists, Sydney 1971;
R.G. Gregory and P.J. Sheean, "The cyclical behaviour of the
Australian labour market'" Paper presented to the third conference
of economists, Adelaide 1973; and B.D. Haig and M. Wood, '"The
participation of married women in the workforce', Flinders
University of South Australia, Institute of Labour Studies,
Working Paper Series, September 1973.







is the tendency as the unemployment rate rises for more persons to
become discouraged from actively seeking employment. The counter-
vailing influence is the additional worker effect, where higher
unemp loyment may result in wives-and/or.dependants entering the
workforce in an attempt to offset the fall in household income due
to the unemployment or reduced working hours of a (ﬁsually) male

household head.

‘Bowdler and Higgins, using a non-age-specific model (with
explanatory variables to take account of changing age distribution of
the population) found a discouraged worker effect of unemployment for
males and mérried females,while for single females an initial additional
wérker effect was gradually offset by lagged decreases in partiéipation
rates following increases in unemployment rates. Gregory and Sheehan
developed an age-specific model. For males in the 15-19 group a
discouraged worker effect occufred in the February quarter (coinciding
with the decision of whether or not to return to school), but in the
longer term the additional worker effect predominated; in the 20-24
group a discouraged worker effect was also observed; in the prime ages
(25-54) a significant but small additional worker effect was found;

" but no clear conclusion was reached in the 55 and over ages., For
women some age grOUps shoﬁed discoutaged and others additional worker
effects, but no clear explainable pattern emerged to account for these
changes.

Haig and Wood set out to explain movements in the partici-
pation rates of married women in Australia (not age—specific) over
the period 1961 to 1972 and to distinguish the separate influeﬁces
of structural and cyclical factors. The main postulated explanators
were the male unemployment rate (the proxy for the tightness of the

labour market) and industry structure. Their results indicated a






discouraged worker effect and an important positive influence on
female participation rates of the change in industry structure towards
industries which have traditionally been large employefs of female
labour.

In general, these studies have given only scant treatment
to the secular influénce of many economic and demographic variables on
participation rates. Rather than attempting to explain trend movements
in participation rates, they have accounted for these by proxiss and
concentrated on cyclical variations in the economy.

There have been numerous overseas empirical studies

(especially iﬁ the United States) examining workforce participation
rates. The most comprehensive coverage of work in the field is by
W.E. Bowen and T.A. Finegan7 in which detailed census data at the
individual and household level was analysed to provide estimates of
the influeﬁce of a large number of variables on participation rates.
A linear regression model was used with many more variables than‘were'
possible with the data available for the study hereinm The results of
Bowen and Finegan's work were too numerous to present here but for
our purposes they can be used as avguide to the signs to be expected
for certain explanatory variables. For example; in their cross
sectional relationships they found that higher levels of schooling
had a strong positive iﬁfluence on participation for males and females
.of all age groups; marital status was a hiéhly significant positive

influence on male workforce participation and a negative one for women;

6. Work currently being done for the IMPACT project involves an analysis
of changes in Australian participation rates over time using a
number of socio-economic variables to explain both trends and cycles
in participation rates. See R.J. Leaper and R. Silberberg "An
analysis of labour force participation rates in Australia) Impact
of Demographic Change on Industry Structure in Australia,

Preliminary Working Paper BP-04, Industries Assistance Commission,
Melbourne, forthcoming. :

7. W.E. Bowen and T.A Finegan, The Economics of Labour Force

Participation (Princeton-University Press 1969).







; net diécouraged worker was obtained for both males and females and,
the expected highly significant negative influence of children on
participation rates of married females was sustained.

This paper is divided into six sections.‘ The following
section briefly looks at some of the préblems of defining the work-
force and outlines the regional distribution of the workforce in
Australia. Section three sets out the basic model and certain variations
from it, indicating a rationale for the choice of variables and
suggesting their expected influence on participation rates. Sections
four and five analyse the results for females and males respectively.
Some overall conclusions on the results and their usefulness are presented

in section six.

2 DEFINITION, SIZE AND DISTRIBUTION OF WORKFORCE

2.1 Definition of Workforce

- There is some controversy surrounding who should be
considered members of the workforce at a particuiat time. Clearly,
those who at the time cbncerned have employment will be counted as in
the workforce. The difficulty lies in splitting the number not in
employment between those not working and not in the workforce and
those not working but still in the workforce: Peréons not in employ~-
ment cantbe considered as at least three separate groups.,

(a) Persons who given their present circumstances and current
wége rates do not wish to work. People in this category
will account for various degrees of potential future increase
in the labour force. Some would enter the workforce if
wages increased mafgiﬁally or if subsidised c¢hild minding
facilities were provided, others would need-significantly

greater incentives.






(b) Persons who are presently interested in finding work but
are ''doing nothing positive about it" (e.g. because they
feel there is little chance of their finding 2 job).
While we may wish to define these people to be in the
workforce, the only difference between them and those
in (a) is their state of mind as no observable difference
exists in their behaviour from a workforce point of view,

(c) Those who are "activeiy seeking" employment.8 For our
purposes, this group is included in the workforce
definition. Some persons apparently making active
attempts to obtain work do not in fact wish to work
but it is not possible to identify this group frém

genuine job seekers in the 1971 census figures.

For the 1971 ceﬁéus the workforce was defined as those
who had a job in the week prior to the -census (even if temporarily
laid off or absent) or who looked for work in that
week. This definition has some relevance to analysing the influence
of unemployment on participation rates. Since to be countedvas
unemp loyed respondenﬁs geeded to have actively sought work in the

week prior to the census, some only moderately discouraged workers

5. There remains the problem of defining "actively seeking" as
against those "doing nothing positive'" to find work. For
example looking for work once a week could be considered active
whereas somewhat arbitrarily looking once a month could be
considered "doing nothing'.






wbuld have been excluded from the workforce total.

H

If this period

was extended then for all regions unemployment rates and workforce

size would be larger.

2.2

Size and Distribution of Workforce

The size and age

distribution of the workforce varies

considerably between the three types of regions (see Tables 1 and 2),.

For all age groups, the seven major urban areas are by far the most

important, making up over 60 per cent of the workforce.

Other urban

areas average approximately 19 per cent and rural areas about 14 per

cent of the total workforce.

These figures reflect very large

differences between regions with the extremes being New South Wales

major urban (27 per cent of the mational workforce) and Northern

Territory rural (0.2 per cent).

TABLE 1 : FEMALE WORKFORCE BY REGION -~ JUNE 1971
Proportion in each age
1

Age Number { '000 ) group (%)

Group Major Other Major  Other
Urban Urban Rural TOTAL Urban Urban Rural TOTAL
15-19 191.8 61.9 28.3 282.0 15.79 20.51 16.30 16.69
20-24 235.9 54.7 24.7 315.3 19.42 18.11 14.24 18.65
25-34 237.5 56.0 33.5 327.0 19.55 18.58 19.25 19.35
- 35-44 ° 235.2 57.5 35.6 1328.3 19.36 19.05 20.48 19.42
45-54 207.8 46.3 30.9 285.0 - 17.10 15.33 17.76 16.86
55-59 61.4 14.3 10.2 85.9 5.06 4.74 5.86 5.08
60-64 28.8 6.8 5.4 41.0 2.37 .25 3.13 2.43
65 + 16.3 .3 5.2 25.8 1.34 1.43 2.98 1.52
TOTAL 1214.7 301.8 173.8 1690.3 100.00 100.00 100.00 100.00







TABLE 2 : MALE WORKFORCE BY REGION - JUNE 1971
Proportion in each age
Number '000 P g
Age ( ) group (%)
Group  Major  Other Major  Other
Urban  Urban Rural TOTAL Urban  Urban Rural — TOTAL
15-19 196.5 67.9 51.2 315.6 8.34 9.41 S.24. 8.69
20-24 323.5 100.1 72.3 495.9 13.735 13.85 13.05 13.65
25-34  550.1 172.8 121.7 844.6 23.35  23.92 21.96  23.25
35-44 485.7  149.2 112.1 ~ 747.0 20.62  20.65 20.22  20.3%
45-54 453.4  127.0 99.7 680.1 19.25 17.58 . 17.99 18.72
55-59 173.5 51.2 41.4 266.1 7.37 7.08 .47 7.33
60-64 117.1 36.5 30.4 184.0 4.97 5.05 .50 5.07
65 + 55.9 17.8 25.4 99.1 2.37 2.46 4.57  2.73
TOTAL 2355.7 722.5 554.2  3632.4  100.00 100.00 100.00 100.00

Source:

Dérived by multiplying the populations of the respective age

groups and regions by the workforce participation rates
obtained from Australian Bureau of Statistics, 1971 Census

of Population and Housing, Bulletin 5, Part 9 {Canberra, 1972).

It can be seen from Table 2 that for males it is of

considerable importance to explain participation rates in the prime

age groups which make up 63 per cent of the male workforce.

The age

distribution of the workforce is fairly consistent for each type of

" region with older males being slightly more important in rural areas

and the young group (15-24) a little larger in other urban regioms.

The female workforce is more evenly spread over age groups with the

young age groups having the largest workforce of any ten year cohort.
For both males and females there have been substantial changes in

participation rates in the young groups over the past ten years and

V9}‘ See Leaper and Silberberg, op. cit.






explaining ASPR for these groups is important in ﬁnderstanding changes

in the size of the total workforce. 'The older age groups are less
significant in terms of size although changes in their workforce
participation over time may be reasonably large(i.e. earlier retirement).
Participation rates in this range are examined more>for completeness

than for the importaﬁce of the results although this situation may

change in the fairly distént future if demographic trends predicted

for Australia by some researchers are accurate.

3 METHOD OF ANALYSIS AND VARIABLES USED

3.1 The Model

Labour force participation rates were obtained for the
. . 11 .
twenty-one regions for eight age groups and were regressed against

several independent variables, using the following linear models :

_ ‘ 12
ASPRFj,i = O 4 alui(+ asz'i + a3Mj,i + aQQj’i + aSCj,i + a68i (1)
ASPRM, , = o +oagu; +oapl  + agM, ; + 3,Q; 5 + agD (2)
where :
ASPRFj = the workforce participation rate of females in
3

age group j in region i ;

10. "Populafion and Australia - a demographic analysis and projection",
Australian Government Population Inquiry, First Report, Australian
Government Publishing Service, Canberra, 1975,

11. The age groups used were 15-19, 20-24, 25-34, 35-44, 45-54, 55-59,
60~64 and 65 and over. :

12. This model was fitted for females in the age groups 15-54. The

model for females over 55 excluded Cj ;
b






10.

the workforce participation rate of males in age

i

ASPRM,
J 4 .
group j in région i
u = the total unemployment rate for all persons in
region i (i.e., total number unemployed in
region i divided by the tctal workforce in
region i ). This wvariable is not
age/sex specifio to the group being considered ;
M. . = the proportion of the population of age group j
in region 1 who are married ;
Q. . = the proportion of the population of age.group i
in'regioﬁ i with»educotional qualifications ;
C, . = for regioﬁ i , the number of‘children under five
with mothers in age group Jj , per married woman
in age group j H
S. . = the proportion of total employment in region i
that‘is in service industries ;

D = an area dummy taking the value 1 for major urban

and other urban areas, and 0 for rural areas .

3.2 The Varlables

The reason for the inclusion of each of these variables and
‘the a priori expectations regarding their influence on participation

rates are as follows :

13. Quallfled persons are. falrly broadly defined to include all those
with trade or technical level qualifications, university degrees
and other tertiary qualifications, or who have completed certain
short specialised courses. The inclusion of the latter persons
makes the qualified group somewhat of a mixed bunch. However,
they still represent less than twenty per cent of the female
population in nearly all regions and age groups and less than
forty per cent of the population for male groups. ‘






11.

Total unemployment rate. For prime aged males it is postulated that,

if anything, the higher the rate of uﬁemployment the greater are the
number of persons discouraged from seeking employment and hence the
lower is the workforce participation rate. However, it would not be
surprising if no significant impact of unemployment was found as there
are strong social and economic reasons for nearly all prime age males
to be in the workforce and they would not easily be discouraged from
;emaining in it. For all females and males in the 15-1%, 20-24, 55-39,
60-64 and 65 and over groups it is felt that for some persons the dis-
couraged worker effect will operate, gut'for others the additional
worker effect will predominate. Debate on the existence and relative
size of these effects has continued for nearly half a century.l4 A
concensus appears to have been reached concluding that for women it is
the discouraged worker effect which dominates during periods othigh
unemployment,15 but recent evidence suggests that this effect may
proportionately decline as thé labour force participation rate of
women rises.

It may be theoretically preferable to include age specific
unemployment rates (rather than the rate for the workforce as a whole
used in this model) on the assumption that there is not a single

labour market but in fact a number of markets for different age groups

with only limited scope for movement between them. For example,

14. See P.H. Douglas, Real Wages in the United States 1890-1926
(New York, A.M. Kelley, 1966, Reprints of economic classics series);
W.S. Woytinsky, "Additional Workers and the Volume of Unemployment
in the Depression,"” Social Sciences Research Council Pamphlet
Series No. 1 (Washington, D.C., Government Printing Office, 1940).

15. J. Mincer, "Labour Force Participation and Unemployment, A Review
of Recent Evidence,'" in R.A. Gordon and M.S. Gordon, (eds) ‘
Prosperity and Unemployment (New York, John Wiley and Sons, 1966),

pp. 73-134. ‘

16. See R.J. Leaper,''Female Labour Force Attachment : An Analysis of
Unemployment Rates in the United States and Canada', Unpublished
Ph.D. thesis, Department of Economics, Duke University, Durham, 1975,
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total unemployment mé& be low, reflecting high demand for experienced
~workers but for young males unemployment could still be relatively
high. However, age specific unemployment rates are not used, firstly
because the figures are not available on a regional basis, and secondly
Because it is felt that fhe variation in age specific rates between

regions follows approximately the same pattern as total unemployment.

Proportion of migrants. Here the hypothesis is that, for most age

groups, migrants (partiéularly female migrants) tend to have higher
participation rates than the Australian born population, hence regions
and age groups with higher concentrations of migrants are expected to
have higher participation rates. Migrants on arrival in Australia tend
to have much lower capital resources (home, consumér durables, etc.),
greater needs, lower earning-power and perhaps a more acquisitive
-attitude, than the Australian population of the same age. All of these
faétors should lead to higher participation rates for the migrant
population, at least in their initial yearé in Australia, and therefore
it is expected that the higher the proportion of migrants in a region
the higher will Ee the participation rates. There is some possibility
that migrants may have difficulty in obtéining a job due to languagé
problems and discrimination aﬁd hence be discouraged from remaining in,
or seeking fo enter, the.workforce. This influence is likely to have
beén of minimal importance in 1971 in Australia due to a post~-war
history of acceptance of migrant labour in a predominantly low
unemployment situation.

| As the Australian born male population in the 25 to 54
~age groups has very high participation rates, there is only limited

scope for any influence of the male migrant population to be observed






13.

in regionél variations in participation rates.17 Also, as the length
of stay in Australia increases, the chéracteristics leading to higher
participation rates will tend to lessen, and indeed the greater
acquisitive drive of earlier years may cause greater asset
accumulation and hence earlier retirement for migrants. In the case
of women higher participation rates of migrants should be more easily
dcetected by comparison with the relatively low participationArates

of Australian women, although again the difference is expected to
narrow and possibly even reverse, as length of stay increases (with
migrant women possibly dropping out of the workforce earlier than
Australian women).

The age group at which this narrowing of the gap between
expected participation rates of migrants and local population occurs,
with thé éonseqﬂent ambiguity of the expected sign on the immigration
variable,is difficult to nominate. It is postulated that this change
will occur in the 55-59 group as most migrants in this range will have

been in Australia for a considerable time.18’ 19

17. The main reasons for males in the 25-54 ages being outside the
workforce are the existence of some permanent mental, physical
or social disability. By the very nature of the decision to
migrate to a somewhat antipodal country like Australia, migrants
tend not to possess these characteristics and to be more enter-
prising than average and hence could be expected to have higher
than native participation rates. Nevertheless, for both
categories in these age groups, participation rates would be
expected to be nmear unity.

18. An examination of figureé on permanent immigration in the 1961
to 1971 period indicates that at a maximum only 19 per cent of
migrants over 55 in 1971 had been in Australia less than ten years.

19.° A migrant aged 55 in 1971 would have been in his mid-twenties
during World War Two and hence -the possibility arises of severe
war experiences leading to mental illness and lower participation

rates in the older migrant groups.
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It is also possible that in the 15-19 grou§ the partici-
pation rates of overseas born persons may be influenced by a greater
desire of migrant parents from some countries for their children
(particularly maies) to remain in the education system. Hence there
is some doubt on the expected sign of the immigration variable in the
15-19 age group. While not all children of migrant parents will have
themselves been born overseag it is likely that there will be a close
regional'correlation between the proportion of 15-19 year olds born
overseas (the variable used in the model) and the proportion of 15-19

year olds with parents born overseas.

Proportion married. The hypothesis here is that married males are

marginally more likely to be in the workforce than those not married,
and married females are much less likely to be iﬁ the workforce than
unmarried women. Married men have a greater requirement for income
than single men (home, children, etc.) and also those not married
in the prime age group (25 to 54) have a greater likelihood of possessing
characteristics that would keep them out of the workforce (e.g., physical
‘and mental incapacities).

Married women will face social pressures discouraging
workforce participation and have greater‘demands on their time
(children, housework, etc.) leading to a higher shadow price on home-
work. The influence of children under five on the participation rates
of their mothers should be accounted for by another variable outlined
below but,leven allowing for this, a higher proportion of married
persons in a region is expected to céuse a decrease in female partici-
pation rates because :
(ij~ Marriea women with no children are still likely to have higher

shadow prices on homework than single women;
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(2) The presence of older children, not considered in our variables,
is also likely to decrease participation rates and the expected
positive relationship between presence of older children and
proportion married would show up as a negative sign on the.
marriage variablej;

(3) Because the "children" Vafiable used here is not ideally specified;
the influence of children under five on participation rates may
not be fully accounted for and the proportion married may pick up
some of this. Section 4 has a more detailed discussion of the

deficiencies in the specification of the children variable.

Proportion qualified. It is postulated that those with some form of

qualification will have higher participation rates.  For men this is
because those with qualifications are less likely to possess
characteristics that will keep them out of the workforce. Also,

their qualifications usually mean higher than average incomes available
to fhem thus a greater than average cost of noﬁ being in the workforce,
However, in later years the higher income previously earned due

to their qualifications will lead to higher asset accumulation

and non-wage income, and perhapé a greater likelihood of early retire-
ment. In the case of women, qualifications are expected to have the

same sort of effects as for men and also to lead to the delayihg of

20. The supposed negative influence of presence of older children on
their mothers’ participation rates is by no means unequivocal.
Some overseas evidence suggests that the presence of older '
children (14-17 years old) can encourage workforce partici-
pation of mothers, by providing help around the house, and in
particular looking after younger children (see Bowen and Finegan,

op. cit., pp. 96-100).
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starting families, having smaller completéd families and greater
likelihood of returning to the workforce when the children reach
school age. All of these factors engender the belief that qualified

womenn will have higher participation rates.

Chidren under five, This variable is included in the equations for

females in the age groups up to and including 45-54. For the latter
group the percentage of mothers with children under five is small
(about two per cent) but it is felt on balance the children variable
should be included as it may have some influence on participation rates
of the 45-49 group, where the children per married woman ratio is

about four per cent, but for whom separate regional participation

rate figures are not available. 1t is postulated here that on

balance the presence of children under five decreases the participation
fate of married women.

-The presence of children under five will have two conflicting
effects. First, it will tend to increaée the income required by the
family, hence enqburaging a mother té enﬁer the workforce. Seéond,
it will conéiderably increase the demands on the mothet's time,
hence increasing the costs (social and monetary) of her entering the
workforce. The latter considerations have in the past been by far the
more important and therefore we would expect that the higher a region's

children to married women ratio, the lower the participation rates.

, . . . . 2 . .
Proportion of employment in service industries. 1 Essentially this

variable is included to make some allowance for the influence of

demand for female labour on the supply of that labour and hence is

21. Service industries (in terms of the 1971 census industry classifi-
cation) were for our purposes defined as : wholesale and retail
trade; transport and storage; finance and business services;
‘communication; public administration and defence; community
services; and entertainment and recreation. Total employment
(i.e., both males and females) was used in calculating this ratio.
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of a similar nature to the unemployment rate variable outlined above.
But the uﬁemployment rate only measures one part of the difference
in regional demands for female labour. Regions with the same unemploy-
ment rate may have very different opportunities for female employment
due ﬁo differences in the relative size of their service industries.
It is anticipated that a sizeable percentage of women in most age groups
are close to the margin of deciding to be in or out of the workforce,
and therefore variations in demand for female labour are expected to
influence significantly female participation. As the service industries
" have proportionately higher demands for female labour, regional
variations in service employment are taken as indicators of differential
demands for female labour. Unlike the unembloyment variable, the
expected direction of the iﬁfluence of service employment on female
barticipation is unambiguous. However, the causation may not be all
one way, since service industries may be attracted te areas where
women are more amenable to joining the workforce.

There is no similar reason to expect the relative size of
the service sector to influence male participation rates and hence
this variable is not included in the male equations. The demand
for labour is expected to have only a minimal impact on participation
rates in all but the youngest (15-19) and oldest (60-64, 65 + ) male
age groups. What impact there is should adequately be allowed for by
variations in the unemployment rate (one of the explanatory variables

in the basic model) that would accompany changes in demand for

labour..
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Area dummy. The theory of carrying out a cross sectional analysis

of this type requires us to assume for each age-sex group that the
regions have identical likelihoods of workforce participation except
for differences in the independent variables postulated. However,
obéervation of the ‘data indicates that, at least for some groups,
there may be something inhereﬁt about individual regional types which
influences participation rates. An equivalent assumption is implicitly
méde in time series analysis concerning the similarity of time periods
except for the value of the explanators being éonsidered. However,
it seems more reasonable to assume this over relatively short time
periods than between regions which may be at very different levels

of social development and industry structure.

In an attempt to allow for suéh an influence on participation
rates an area dﬁmmy was included in the basic model for males,taking
the value of 1 for major urban and other urban areas and zero for
rural areas. The regression constant will be centred on rural.areas
and raised by the coefficient of the area dummy when major and other
‘urban areas are being considéfed. Hence it was assumed that major
urban and other urban areas had a similar impact on participation rates
but both had significantly different effects to rural afeas. The
type of'influence is assumed to be the same for all age groups bﬁt
the size will vary according to the value of the coefficient on the
dummy variable.

The rationale for the use of regional dummies is that
social and economic differences between types Qf regions may account
independently of our postulated explana;cry variables for some of

the variations in participation rates. The hypothesis for males is
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that rural areas will have higher participation rates (independent 5f
other explanatory variables) due to the lack of facilities for those

- disabled in some way, lack of tertiary educational facilities (both
of Which would tend to induce migration of non-participants from the
rural to urban regions) and the possible tendency for later retirement
among rural workers. A negative sign is therefore postulated for the
regional dummy.

The area dummy is not included in the females basic model
because the services variable is likely to allow for much of the
influence of area lived in. One of the main impacts type of area will
have on female participation rates is that differing industry structures
will provide differential employment opportunities and this will be
more precisely quantified by the continuously specified services to
total employment variable than by the discretely specified area dummy.
However the dummy is also expected to account for other economic and
social influences of different region types and while partly over-
iapping the services variable it could still be argued as a separate
explanator. These two variables are not included together in the
females basic model because the data (only 21 observations) is not
considered adequate to allow separation of their influenées particularly
given the number of other explanators used.

As a variation to the basic model the female equations

are estimated with an area dummy alone and with both services and area

22. -Ag other urban areas lie on the socio-economic spectrum some-
where between major urban and rural areas, an alternative
specification of the area dummy to that used in our-basic model
was also tried giving major urban areas a value of one and rural
and other urban areas zero. Results of this approach are
presented in Sectiomn 5.
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included. A positive coefficient is anticipated on the area dummy
as economic conditions and social attitudes prevélent in rural areas
should tend to keep participation rates lower than in urban areas.
Although we are modelling a type of labour supbly concept
(i.e., workforce participation rates) no wage or earnings variable
is included in the analyéis. Such a variable is clearly desirable
as in economic theory tﬁe price of a good has traditionally been a
key factor in explaining that good's demand or supply. However there
is no data available on wage rates by the regions for which we have
participation ratés. This omission may not be too damaging for
three reasons :

(1) Wages for any occupation are likely to be fairly stable
between regions. There are certainly some variations
in per capita income between States but these are
probably more related to different occupational
structures rather than different wage rates in individual
occupations.

(2) The differing regional occupational structures, insofar
as they affect earnings, may be reasonably accounted for
by the proportion qualified variable. Areas with higher
broportions qualified would be expected §o have a greater
concentration of higher paid occupations.

(3) For females a similar influence to that under (2) can.
also be postulated for the services to total emplbyment
variable, with areas in which services are more important
being expected to have a relatively greater demand for

female labour at any given wage rate.
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In choosing these variables the criterion used was that
there was a priori, some expected significant relationship between
the variable and participation rates, although it was not possible
in all cases to specify the direction the influence was expected to
take. Where an expected direction of influence could be specified a
one tail test was used to test the level of significance of the
regressipn coefficient for that variable. Two tail tests were applied
for‘variébles and age-sex groups for which no a priori directional

expectation could be made.

The literature concerning studies of labour force partici-
pation rates (see Appendix C) provided a considerable number of
variables that in theory may be significant. of these, several have
been omitted from this study either because of the current lack of
suitable data or because they are not appropriate in'this type of
analysis. For example, husband's occupation has been put forward by
some author323 as a significant explanator of the participation rate
of married females; however, data limitations currently preclude an
analysis of this possible relationship. Many problems of this
nature may be overcome when detailed cross classifications of persons
‘by various individual and household characteristiés become available
from the 1971 Census.

| For the above factors to be shown significantly to
explain changes in participation rates there wiil need to be
reasonable variations in participation rates and in the explanatory
variables between regiqns. Tables 9 and 10 (appendix A) show
participation rates at the 1971 census for the twenty-one regions .

being examined. There are substantial variations in participation

23, .W.E. Bowen and T.A. Finegan, op. cit.
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rates between regions for all female age groups and for males in the
15-19, 60-64 and 65 and over groups. However, for males in the 20-59
age groups participation rates are very similar across regions aﬁd
the possibility of obtaining significant explanatory relationships
are commensurately reduced even though these equations may be
expected to account for a substantial portion of the variation in

‘regional participation rates.

3.3 Data
The means of obtaining the data used in this analysis are
described in detail in Appendix B and only a brief outline is
presented here. Data for participation rates for all regions came
directly from the Australian Bureau of Statistics 1971 Census
Bulletins (Bulletin 5, parts 1 to 9). Age~sex specific information
on qualifications, marital status and birthplace were obtained from-
unpublished tabulations provided by the ABS, but were only available
broken down on a cagpital city/rest of state basis. The procedure
used to convert these to the twenty-one regions for which ASPR were
available are set out in Appendix B. Regional unemploymenf rates
were obtained by taking samples/of Local Government Authorities for

each region from the 1971 Census Bulletins 7 parts 1 to 8. Data

on numberé of children under five by age of mother were obtained’

for each State from the ABS publication Démograghz, and the method of
splitting this into regions is described in Appendix B. The initial
data are excellent but the process of manipulation into the desired
: regional breakdown requires procedures that provide approximate
estimates only. On the whole it is felt that these estimating
procedures have sufficient merit to suggest that the resultant

regional data are close to the actual figures.
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4 RESULTS FOR FEMALES

The.considerable variation in female participation rates
between regions was pointed>out in section three. It was expected that
a substantial part of this variation might be accounted for in the results-
of thé regression analysis. This expectation was borne out for most
age groups although certain explanators consistently failed significzance
tests, while others varied in importance depending upon the age group
being examined. Equatiomns were éstimated for eight age gfoups but,
because of similarities in the‘workforce behaviour of a number of them,

the results are discussed in three age ranges, namely, young (15-24),

prime?4 age (25-54) and older (55 and over).

4.1 The Basic Model

The results obtained by fitting equation (1) are discussed

bzalow and set out in Table 3. A number of variations to the basic model

are also briefly outlined.

Young age groups .

The substantial regional variations in participation rates
in both age groups are explained reasonably well by the baéic model.
In the 15-19 age group the percentage of women married is small (around
10% to 15%) however the large variations in it (standard deviation of
£%) significantly accounted for regiomal changes in participatioﬁ rates.

Althoughvthe number of children under five per married woman is both large and

24, Although the expression "prime age' is derived from the behaviour
of male participation rates, the terminology is continued here for
simplicity since it refers to groups in the 25-54 age range in both

cases.
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Standard error

0.036

.037

.066

TABLE 3 : BASIC MODEL REGRESSION RESULTS FOR FEMALES
Children .
oiiggn Pro- under 3 Pro- emU?;'~ gerzéceent Rz )
Age Group Constant P portion per portion pLoy mp--oym and
of , . L. ment to Total .
, Married Married Qualified F-ratio
Immigrants Rate Employment
Woman
15 to 19
.. * b4 * W
Co~efficient -0.048 0.522 ~0.488 0.351 -0.921 0.012 0.268 59.67%
Standard error 0.224 0.240 0.219 0.139 0.735 0.034 0.122 3.44
20 to 24
%k ¥ * yy
Co~efficient 0.648 0.304 -0.125 ~0.174 -0.109 ~-0.044 0.371 91.7%
Standard error 0.170 0.121 0.152 0.142 0.268 0.020 0.080 25.81
25 to 34
.. &% W vy L4 * o
Co-efficient 1.119 0.132¢ -0.647 ~-0.,154 0.221 -0.043 -0.060 90.7%
Standard error 0.216 0.064 0.215 0.077 0.165 0.015 0.091 22.77
35 to 44
ok y Yy yy *
Co~efficient 0.897 0.232 ~-0.578 -0.017 0.649 -0.026 -0.079 92.6%
Standard error 0.246 0.055 0.234 0.064 0.199 0.012 -0.096 29.39
45 to 54
' . *% b4 ¥ Yy %
Co-efficient 0.703 0.158 -0.444 0.268 1.488 ~-0.036 -0.147 93.0%
Standard error 0.194 0.073 0.201 0.264 0.291 0.014 0.093 30.79
55 to 59
, * Yy %
Co-efficient 0.387 0.049 ~0.183 1.870 -0.020 ~-0.214 87.1%
Standard error 0.148 0.105 0.179 0.403 0.018 0.099 20.31
60 to 64
‘i **x Yy vy %
Co-efficient 0.358 ~-0.071 -0.278 2.071 -0.003 ~0.312 83.0%
Standard error 0.081 0.082 0.107 0.362 0.014 0.071 14.61
65 +
* ik
Co-efficient 0.063 -0.088 0.078 l.ZBOwW ~0.001 -0.176 90.4
0 0 0.213 0.006 0.024 28.34

The coefficients are small because the dependent variable (participation
the population.

Hence 1if half of

participation rates is 0.5 .

Note :

rates) is expressed as a fraction of

an age group is in the workforce the
W Significant at the 5 per cent level -~ two
e Significant at the 1 per cent level - two
¥ Significant at the 5 per cent level - one
vy Significant at the 1 per cent level ~ one
Significant F at the 5 per cent level =~ for 15-19

- for 55-59

tail
tail -

tail
tail

test
test

test

test

to 45-54 age groups, inclusive
and older

2.85
2,90
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variable, only a small proportion of all women in these age groups have
children. For the 20-24 age group this variable is mot significant but
réther surprisingly, for the 15-19 group it is both significant at the 5%
level aﬁd has a positive sign (opposite to the a priori expectatiom). Two
behavioural explanations of the positive sign could be :
(1) The need for income due to the presence of children under
five is much stronger for mothers in the 15-19 g;oup.’
Households with mothers in older age groups are likely to
have accumulated a reasonable level of assets (home,
durables) but those with mothers in the 15-19 ages could be
expected to have few assets and hence a greater requirement
for income. |
‘(2) A higher proportion of mothefs in this age group are likely
to be living with their parents, both because a higher
proportion of mothers in the 15-19 group are unmarried, and
because mothers aged 15-19, both married and ummarried, are
probably more likely to be living with their parents than
are»olaer mothers. These women will have access to free
child minding by parents hence:tending to encourage work—
forpe participation by alleviating one of the main monetary
costs for mothers of young children enteringkthe workforce.
However the income effect of (1) Will be somewhat diminished

for mothers living with their parents.

Service employment is significant in both age groups with
the expected positive sign. For the young groups the proportion of
women wanting to work is likely to be high in all regions, as a sizeable

portion of the female population will have few restrictions -on workforce
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participation (no family ties, not attending educational institutions).
In this situation thé aﬁailability of ample employment opportunities is
an important determinant of the proportion of women who actually remain
in the workforce. Hence areas with relatively high demand for female
labour are likely té have higher participation rates for the young age
groups., This relationship wiil be accentuated by the ability of youngk
unattached women wanting work to migrate to regions with a greater demand
for female 1ébour. On the other hand those not interested in working are
much less likely to migrate, hence the participation rates in the regions
with low demand for female labour will be depressed even further,
Proportion of immigrénts is significant with the expected
positive sign in both age groups. The possible negative effect of
migrant parents on the participation rates of their 15 to 19 year old
children abpears to be unimportant. This is not surprising for females
as investment in educating males tends to be valued more highly in a
number of ﬁhe large Australian migrant groups. A significant net
discouraged worker effect of unémployment is found in the 20-24 group.
The insignificance of unemployment for the 15-19 year olds may be due to
the capcelling out of higher unemployment prompting some young ﬁomen to
leave school because of the unemployment of a parent, and at the same

time discouraging others from entering or remaining in the workforce.

Prime ages

Regional participation rates for all age groups in this
range are substantially accounted for by‘the regression equations
(the‘R2 is above .9 for all age groups). All the constant terms and
more than half of the coefficients were significant and had the
anticipated signs. The proportion of qualified persons variable first

became significant in the 35-44 group and remains so for all further age
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groups. As expectéd the'sign is positive, Its failure to show up as
a significant variable in the youngér ages reflects the fact that, Qp
to and .including the 20-24 group, women wefe still obtaining qualifications.
The most important influence of qualifications may be to encourage a
woman to return to the workforce when her youﬁgest child reaches school
age and this is likely to be particularly significant when mothers are
in the 35-44 and older age groups. Women with some form of qualifications
are likely to have access to jobs that are more personally fulfilling,
offer higher pay and allow some flexibility in working hours. All of
theée factors mean that the likelihood of a woman returning to the work-
force after having children is greater if the woman has some form of
qualification.' Also qualified women on average may have fewer children
than non-qualified and hence would be more likely’to be in the workforce.
While in theory any such tendency should show up as differences in the
children per married woman variable, it may be that in our regressiomns
the qualifications variable is picking up some of the influence on
pgrticipation rates of related variations in children per married woman.
The immigrants variabie is significant and has the expected
positive signvin all three priﬁe age groups, indicating the importance
of higher participation rates of migrant womeﬁ for variations in regional
participation rates25 (approximately 19.5% of all women in these age
groups were born overseas, the percentage being similar for each age
group). The proportion married variable is significant and has a
negative influence on participation rates in all the prime age groups.
This reflects the substantial differences in participation rates of
married and unmarried women.
The.unemployment rate is also significént in all prime age

groups and the negative sign conforms with the results of other

25, Depaftment of Labour, Women's Bureau, The Role of Women in the Economy,

(Melbourne June 1973), pp. 12-14. Of overseas born females over 15
years of age 41.67% were in the workforce at June 30, 1971 compared
to 35.8% of Australian born women.
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researchers.26 This indicates that for females the discouragement effect
of higher unemployment rates tends to dépress participation rates much
more than any increased participation by non~heads seeking supplementary
sources of‘income. This is not surprising as the additional worker
effect will have its major influence on women whose husﬁands do not have
a job. Assuming that lower availability of overtime coincides with
higher unemployment (not necessarily a correct assumption in an inter-
regional analysis) then there will also be some income effect on women,
other than those with husbands out of work, to enter the workforce. Om
the other hand the discouraged worker effect will influence all women
searching for a job or considering entering the workforce and given the
high turnover of the female workforce (especially in the middle age ranges
where unemployment is showing up as a significant variable) this will
be a relatively large number of women. Another significant retardant
to any added worker effects isrthat the earnings of a wife lessen the
unemployment benefits her husband can obtain.

The service’employment variable is not significant in any
of the prime ages and develops an unexpected negative sign. For
women with children, the more rigid conditions of work (relatively
inflexible hours) in urban areas‘may offset the advantage of the
greater demand for female labour that is generated by the abundance of
service industries in those areas. The more informal work arrangements

possible for some rural women may be more suitable to workforce

26. See Mincer op. cit.
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participation of mothers.27 The children under five variable is signifi-
cant in the 25~34 age group, in this case having the predicted negative

sign. Its insignificance in the 35-44 ages is a little surprising and

this is considered further in section 4.3

Older age groups

For the older age groups (55 and over) the postulated
explanatory variables slightly lose their ability to account for
variations in participation rates. This may reflect the influence that
retirement decisioné of males have on workforce participation of their
wives. The qualificaticns variable is significant in all three age
groups, giving further evidence of the importance educational factors
have on the likelihood of women being in the workforce. The marriage
variable is only significant in the 55-59 group. An interesting develop-
ment for older femaies is the emergence of service employment as a
significant explanator with an unexpected negative sign. This may
reflect a trend for women in rural (low service employment) areas to
keep working beyond tﬁe normal retirement age and may be another result
of the availability of more informal work arrangements (e.g. on farms)

suiting women only wanting to work part time.28

27. It is possible that many women in these age groups would be interested
in working but only if the hours and conditions fitted in to their
household responsibilities. Hence not only the level of demand for
female labour but also the nature of that demand will be relevant in
influencing participation rates for the middle aged groups. Here
there may be advantages in rural regions because of the greater ease
in structuring a woman's work on a farm around household tasks.
However the month a census is carried out (June) is not one of
substantial activity on farms and hence many women in rural areas
who work at some time in the year may not have been working in the
week prior to the cemsus. !

28. There could also be some practical problems in the way rural women
answered the census questions relating to participation in the work-
force. Some women on family farms who did not actively participate
in running the farm may still have answered yes to the question
"Did~this person do any work at all last week" because of the
instruction to answer yes "even if this person was working part time
or helping without pay in a family business". Quite possibly sbme
women doing household type tasks (vegetable garden, tending a few
animals) or who for tax purposes only, receive part of the profits
from the farm, might see themselves as falling within this definition.
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The unemployment rate is not significant in these groups,
possibly because most women still working at this age are not re~
entrants to the labour force or in the midst of changing jobs and hence
are not discouraged by high unemployment unless they lose their own job.
In times of high unemployment the latter possibility would be quite
important for older women as they are likely to be amongst the first
to be retrenched. However unemployment was quite low at the time of
the 1971 Census. An interesting development in the two oldest age groups
is the negative sign on the immigrants variable which is significant in
the 65 and over group. The tradition of caring for aged parents that
is prevalent among some ethnic groups is possibly important here.

The somewhat lower R2 and the loss of significance of a
number of variables in the older age groups reflects the need to include
a number of household variables explaining permanent retirement. The
relevant factors here include household assets, access to pensions,
superannuation provisions, property income and whether a woman's
husband is still in the workfo:te. Data on these variables are not

available by the regions used in this model.

Effect of Significaﬁt Variables

So far the discussion of resuits has concentrated upon the
significance or otherwise of the various explanatory variables. It
is appropriate to now briefly discuss the size of the effect upon
participation rates of those variables which were found to be significant
explanators. Tables 4 sets out percentage changes in participation

rates from their mean values as a result of 10 per cent changes in
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29, 30

given explanators, with other explanators held constant. These

proportional changes are referred to as participation multipliers.

TABLE &4 : EFFECT. OF A TEN PER CENT CHANGE IN THE

MEAN VALUE OF A SINGLE EXPLANATORY VARIABLEd

(Percentage)
. Children
Proporti Pro- - i
Age pof on poiiion per Proportion Un;:itoy Ser¥1ce
Group R : . married qualified emp Loy=
t
immigrants married - woman rate ment
15-19 1702 6.39 8.66 b b ‘ 2.70
20-24 0.96 b b b 1.45% 3.6¢
25-34 0.74 16.45 4,28 b 2.12
35«44 1.13 12.68 b 2.05 1.09 b
4554 ' 0.79 10.07 b 4.03 1.67 b
55-59 b b c 5.79 b 4,03
60-64 - b 11.74 c 9.93 b 10.38
65+ 3.37 b ¢ 12,30 b 17.88

a Proportion change in mean participation rates.
b Insignificant coefficient at the 5 per cent level.
¢ Variable not specified for this age group.

d An increase from .2 to .22 is an example of a 10 per cent change, as
opposed to a 10 percentage points change (not considered here) from
.2 to .3 . ‘

29. A 10 per cent change from the mean is a fairly large one for
estimating a point elasticity type concept. Over this range of
values of the explanatory variable the impact multiplier at any
point would be somewhat different from that measured from the mean
value but the difference will be quite small. Using the 10 per cent
range is convenient in that it produces impact multipliers of an
easily understandable size compared to the very small (1/10 of those
shown in Table 4) multipliers resulting from a 1 per cent change.

30. .As the participation rate change is being compared to the mean
level of participation rates it is implicitly assumed that the
other explanators are being held constant at their mean values.
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Most of the multipliers are less than 10 per cent, hence at
mean values of most variables changes in participation rates are pro-
portionately less than changes in the variables explaining them. The
proportion married variable is an exception and 10 per cent changes in it
cause quite large variatiomns in participatién rates in a number of age
groups. Howevertthe maximum variation observed in the regional data is
only 10 per cent above the mean value. The magnitude of the participation multi-
pliers for proportion married are therefore the result of assuming unusually
large changes in tﬁat variable. For all other variables a 10 per cent
change is quite small, representingvless than one standard deviation from
the mean value.

The relative influence of qﬁalifications on participation rates
increases with age indicating that qualified women tend to remain in the
workforce longer than other women. Also qualifications probably increase
‘che likelihood of a woman returning to the workforce as her children grow
older. The importance of this influence increases in the older groups
where fewer women have young children. The multipliers for the immigrants
variable are small but as 50 per cent variations in the proportion of
imﬁigrants are common, a 10 per cent change is by no means large. The
multiplier for children per married woman shows that not only does this
variable béhave in the opposite4directidn to that expected for the 15-19
group but also it has a reasonably large impact on participation rates.

An increase of 10 per cent in this ratio leads to‘ap 8.66 per cent increase
in participation rates.

The multipliers for unemplgyment are also small and the regional
variations are lessvthah for most other variables (mean of 1.7352 and a

standard deviation of .3831). However while most variables have not had
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changes over time as 1argé as their 1971 regional variations, the un-
employment rate has. In recent years the unemployment rate has varied by
over one hundred per cent. It therefore would be useful to have estimates
of the effect of proportionately much larger changes in unemployment rates
between regions but the range of variation for the 1971 data does not
permit this to be done with confidence. The services variable has small
participation multipliers in the young groups but these increase sub-
stantially in the two oldest age groups where the sign is the reverse of

our initial expectations.

4.2 Modifications

The main alternative specification considered for the female
model was the replacement of the service employment variable by an area
dummy taking the value one for major and other urban areas and zero for
‘rural areas. As indicated in section three the dummy is wider in concept
as it is included to allow for social,cultural and economic influences of
regional type, but the services variable is more iikely to be sﬁccessful in
reflecting the narrowér influences it directly relates to (i.e. industry
: strucﬁure) due to its continuous nature.

The results of this alternative approach (Table 5) are fairly
similar to those of the basic model. The area dummy is significant in
both thé young age groups with a positive sign. The difference in partici-

pation rates between types of area is quite substantial with the area

dummy coefficients indicating that ceterus paribus, female participation
« -

rates in urban areas are .100 and .116 higher than in rural areas for

the 15-19 and 20-24 age groups respectively. Given the greater partici-

pation in education in urban areas, thése higher workforce participationk

rates would reflect both very different attitudes to women entering the

- workforce after leaving school and the greater availability of work for

females in urban areas.
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TABLE 5 : REGRESSION RESULTS FOR FEMALES - AREA DUMMY INCLUDED

' Pro—. Pro- Children Pro- Unémploy- RZ(Z)
portion S under 5 .
Age Group Constant portion , portion ment Area  and
of . per Married o .
. Married Qualified rate F-ratio
Immigrants Woman
15 to 19 % yy V
Co~efficient 0.145 0.311 -0.344 0.276 -0.572 ~0.011 0.100  65.5%,
Standard error 0.190 0.279 0.202 0.120 0.665 0.034 0.035 4.43
20 to 24 sk yy
Co-efficient 0.893 0.200 -0.012 -0.321 -0.174 -0.059 0.116°" 87.2%
Standard error 0.216 0.175 0.209 0.192 0.349 0.030 0.039 15.95
25 to 34 sk wy vy ¥ ¥
Co-efficient 1.152 0.190 ~0.787 -0.107 0.254 ~-0.026 0.046 92.7%
Standard error 0.126 0.061 0.161 0.071 0.117 0.015 0.021  29.84
35 to 44 Sosk Yy ¥ oy
Co~efficient 0.796 0.242 ~0.485 -0.027 0.543 -0.027 -0.011  92.4%
Standard error 0-.212 0.061 0.209 0.073 0.141 0.015 0.027 28.32
45 to 54 %k ¥ vy %
Co—efficient 0.494 0.174° . -0.230 0.273 1.172 -0.043 ~0.010 91.8%
Standard error 0-160 . 0,087 0.175 0.320 0.219 0.015 0.024 26.15
35 to 59 : vy %
Co-cfficient 0.126 0.056 0.139 . 1.299 ~0,045 -0.000 83.1%
Standard error 0+109 0.132 0.137 0.349 0.019 0.023 14.80
60 to 64 yy
Co-efficient 0.133 0.002 -0.013 : 1.224 -0.020 -0.040 67.97%
Standard error 0.078 0.121 0.108 0.412 0.019 0.022 6.35
&+ ‘ ¥ : dok
Co-efficient ~0.003 -0,044 0.125 0.807 0.002 ~0.042"" 76.9%
Standard error 0.052 0.064 0.107 0.346 0.009 0.012 9.96
* Significant at the 5 per cent level -~ two tail test
*% Significant at the 1 per cent level - two tail test
¥ Significant at the 5 per cent level - one tail test
¥Y¥  Significant at the 1 per cent level - ome tail test
Significant F at the 5 per cent level - for 15-19 to 45-54 age groups, inclusive 2.85

-~ for 55~59 and older 2.90
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TABLE 6 : REGRESSION RESULTS FOR FEMALES - AREA DUMMY AND SERVICES BOTH INCLUDED

Children

oii?gn Pro- under 5 Pro- U?- ) ESe;vice 2,
Age Group Constant P portion . per portion CMPEOYT Ay mployment R (A),&
of . . . ment to Total F-ratio
Immicrants Married Married Qualified Rate Emp 1 ‘
& Woman T Loymen
15 to 19
Coefficient  0.138 0.314  -0.348 0.279 -0.584  -0.011 0.098  0.009 65.5%
£
Standard 0.249 0.299 0.230 0.142  0.740 0.036 0.066 0.209 3.52
error )
20 to 24
dede ¥y
Coefficient  0.685 0.269¥ -0.089  -0.207 -0.147 -0.049 0.021  0.331 91.87
Sziggjrd 0.195 0.147  0.176 0.165  0.290 0.025 0.048  0.122 20.88
25 to 34
Kk
Coefficient 1.134  0.192¥Y -0.773¥¥ .0.106  0.243 -0.026 -0.047 0.011 92.8%
Standard 0.198 0.067 0.208 0.075 0.151 0.016 0.024  0.091 23.78
error
35 to 44
. . o vy y vy .
Coefficient  0.917 0.237°F -0.600°  -0.023 0.646'° -0.025 -0.005 ~-0.073 92.7%
Standard 0.277 0.063 0.270 0.074  0.206 0.015 0.029 0.105 23.46
error
45 to 54
dek *
Coefficient  0.693 0.140 -0.427°  0.332  1.529%Y _0.037" 0.012 -0.173 93.1%
Standard 0.201 0.086  0.211 0.308 0.314 0.015 0.027  0.114 2490
error
55 to 59
Coefficient  0.546° -0.120 -0.321" 2,504 -0.021 0.067°% -0.460"  91.6%
Standard 0.137  0.107  0.157 0.408  0.015 0.024  0.122  25.61
error
60 to 64
.. etk Yy yy kit 99
Coefficient  0.401 -0.118  -0.310 2.265% -0.006 0.024 -0.391 84.2%
Standard 0.090 0.093  0.111 0.405 0.014 0.023  0.103 12.45
error
65 +
Coefficient  0.065  -0.070  0.057 1.142Y  0.003 -0.009 -0.156 ~  91.0%
Standard 0.037 0.042  0.071 0.235 0.006 0.010  0.033 23.49
error
* Significant at the 5 per cent level - two tail test
%%  Significant at the. 1 per cent level -~ two tail test
¥ Significant at the 5 per cent level - one tail test
¥¥ Significant at the 1 per cent level - one tail test
Significant F at the 5 per cent level - for 15-19 to 45-54 age groups inclusive 2.83

- for 55-59 and older 2.85






36.

The area dummy is significant for the 25-34 ages but with a
much lower coefficient and then loses significance and develops a
negative sign for the prime and older age groups. It is again significant
(negative sign) in the 65 and over age group with a very large coefficient
(.042) considering the low level of participation rates in this age group
(mean of .050). As with the services variable this change in sign would
appear to reflect older women continuing to work on farms. The similarity
iﬁ the sign and significance of the services variable and area dummy
indicates that the former seems to move broadly in line with the non-
economic differences the area dummy encompasses or at least reflects them
as accurately as the dummy can. In terms of estimating future female
participation rates, the results for the area variable have some relevance.
There is considerable scope for social and economic change in rural and
other urban areas to léad to increésing participation rates in those
regions as well as for a population driff to urban areas with higher
participation rates.3l The model indicates that thé 15-24 ages are those
in which a substantial influence oﬁ participation rates could be expected.

The pattern of other coefficients for the two models is
broadly similér, however a number of coefficients lose their significance
when the area dummy replaces service employment. This indicates that
women's workforce decisions are semsitive to the availability of suitable
Aemployment opportunities and failure to adequateiy take account of this
(i.e, excluding'the services variable) may lead to some distortion of

the relationship between participation rates and other explanators.

31. At-the 1971 census 13.4% of the female population was located in
rural areas and 21,1% in other urban areas.
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For completeness the model was alsoc estimated with both the
arca dummy and service employment included aﬁd the results are presented
in Table €. Given the differences in the influences these two variables
afe expected to account for, the theoretically preferable model woﬁld
include them both., However to do so in this case represents a substantial
increase in explanators (and decrease in degfees of freedom) when only
21 observations are available. Comparing Tables 3 and 6 shows loss of
significance for a number of explanators when both variables are included,
but it is felt this has arisen due to insufficient observations rather
than any major mis-specification in the basic model reported in
Table 3. Many of the losses in significance are only marginal
and due to higher standard errors of coefficients when the extra variable
is added.

A minor alternative ﬁo the inclusion of thé area dummy is to
change the specification of the dummy. As other urban areas lie between
major urban and rural regions on the socio-economic spectrum, rural and
other urban areas are combined and given a zero value with major urban
areas taking the value one. This specification assumes that the behaviour of
female participation rates in other urban and rural areas are similar but are
inherently different from major urban areas. This approach leads to a
drop in explanatory power in most age groups and results in insignificance
of the area dummy in all ages (see Appendix A, Tablell). 1In terms of
influence on female pafticipation rates, other urban areas are clearly
more identifiable with major urban rather than rural areas.

In a further modification the two Northern Territory regions
wefe omitted as extreme observations and it could be argued that these
Tegions represent atypical obéervations. There is a substantial aboriginal
population in the rural Northern Territory, and Darwin, which makes up
most of the other urban regiﬁn, has a significant transient population

"(e.g. public servants on temporary transfer to Darwin). Even though two
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degrees of freedom are lost, the reliability of the model may be improved
if the Northern Territory observations are in fact atypical. This
expectation is partly borme out in a number of age groups with reasonable
increases in already high explanatory power of the model in the 20-24

and 60-64 age groups. The significance of most coefficients remains
fairly similar to the basic model with an interesting change being the
loss Qf significance of the children variable in the 15-19 age group. The
rather difficult to explain positive sign on this variable in the results
based on the complete data set could simply result from the unusual nature
(mentioned above) of the population in the two small Northern Territory
regions.

The very small relative size of the Northern Territory regions
reflects the fact that although in our model each observation (i.e. region)
is given equal weight, there is a wide disparity bétween the regional
population sizes. Consequently the mean value of each of the variables .
does not equal the mean value of that variable for Australia as a whole.
This means that even for 1971 the basic model would not correctly predict
Australian participation rates.32 It should therefore be remembered that
the regional model developed here is not intended to be a predictive model

'bﬁt rather its purpose is to give indications-as to the size and strength

of coefficients and their variations across age groups.

4.3 Conclusions from‘the‘Basic Model

The initial regression results are certainly not inconsistent

with some of our a priori hypotheses as to the likely causes of regional

differences in participation rates. The estimated equatioms for all ages

32. The problem would not arise if the relationship between the
' explanatory variables and participation rates was the same for all
regions for any given age - sex group. This is of course implicitly
assumed in the model as the coefficients are the same regardless of
" region. The extent to which the assumption is vitiated is measured

to some extent by (l—Rz).
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except the 15-19 group, consistently account for 80% or more of variations
in participation rates. The variables that prove to be significant often

differ between age groups, but this was not unexpected.

The immigration variable is significant in the young and prime
ages bul reverses sign for older women, possibly reflecting the lessening
influcnce of migrant status as many migrant women start adopting Australian
customs. Also Southern European traditions may contribute‘to a trend for
migrant mothers to retire from the workforce once their children begin
emp loyment.

Unémployment is not a significant variable in the 15-19 age
group perhaps reflecting the greater need and determination of younger
women to obtain work. They are likely to be unmarried which would lessen
the tendency to give up looking for a job when confronted with a slack
labour market. Younger people may also be more mobile and may react to
higher than average unemployment by moving to another location rather than
dropping out of the workforce.. For the age groups 20-24 to 45-54
unemployment proved to be a significant explanator of participation rates.
This may indicate a lower perceived need to obtain a job and hence
a greater susceptability to being discouraged by high unemployﬁent.

Qualifications become significént in the 35-44 age group and
beyond, indicating a positive effect of education on the likelihood of
women returning to the wofkforce as their children grow older.

The main surprisekof these initial runs is the fact that the
children variable was significant with a negative sign in only one case :
the 25-34 group. While the influence of some of the other explanatory
varaibles on an individual's likelihood of participating in the workforce
can be questioned, there is little doubt that presence of young children
in a household has a significant dampening effect onbthe probability of

workforce participation by the mother. For the 15-19 and 45-54 age groups

the influence of children may be small because the number of women in
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these . ages with children under five is small. However for the 20-24

and 35-44 age groups it is difficult to believe that the presence of

children has no significant effect on participation rates as is indicated

by the results of the basic model; At least two reasons can be advanced

for the lack of explanatory power :

(1) It‘can be seen from Appendix B that the estimates'of the

nuﬁbér of children by age of mother were made on the basis
of a number of assumptions (more than were required for the
estimation of other explanators). It is possible that the
errors inherent in the estimation procedure obscured a signi-
ficant relationship between pafticipation rates and children
per marfied w@man. - Potentially the most important difficulty here is
that the main incidence of differing regional ratios of children
uﬁder five per married woman, may occur in particular age |
groups. But such a situation is not allowed for by our assumption
that the regional differentials in this ratio in any one State
are uniform across ali ages of mother.33 For example, it may.
be that in rural and other urban areas the ratio of children
under five to married women is much greater than in major
urban areas for the 15-19 and 20-24 groﬁps but fairly similar
in latgr ages. In othgr words, women in rural and other urban
areas may tend to be younger when they start their families.
Usiﬁg the estimation procedure outlined in Appendix B this
higher ratio would be spread equally over all age groups,
hence limiting the chance that a significant relationship

would be found between workforce participation and presence

of children.

33. See Appendix B. This assumption was the only means by which total
State -ratios of children per married women in each age group could be
split into regional estimates of these ratios.
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(2) The variable specified is not the ideal one for examining
the influence of children on participation rates. What we
really want to know is the proportion of women in each age
group and region who have at least one child under five in
their family. This is a significantly different concept
from the children to married women ratio used in our analysis,
when the proportion of families with more than one chiid
under five varies between regions. For example, consider
two regions both having .8 children under five per married
woman in the 25-34 age group. However, Region A has 307% of married
women in this age group with no children under five, 607 with
one child, and 10% with two children. On the other hand
Region B has 20% with no children under five, 80% with one
child and none with two children, We would expect that

Region A would ceterus paribus, have higher female workforce

participation rates than B. This is because the presence of
the first child under five is a more significant deterrent

to workforce participation than the addition of second young
child. Hence, in terms of probability of workforce partici-
pation, the positive effect of the higher percentage of women
with no children more than offsets the negative effect of

the hiéher percentage of women with two children. The
children per married woman variable used in aur analysis would
not discern between the two situations. No alternative
specification of the variable to overcome this problem is

possible with currently available data.

The explanétory power of the model is not as high in the
15-19 group. The reason for this is probably that differences in work-

force participation rates mainly represent differences in the proportion
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of this group attending educational inmstitutions. For this reason we
should be tryingkto explain participation in education by such factors
as family income and background (for whigh we have little data at
present) rather than the variables used iﬁ our analysis. Similarly with
the older age groups we should be explaining permanent retirements
directly rather than workforce participation itself; household variables
are again relevant here. The model is reasonably successful without such
variables although there is some decrease in explanatory power in the 55-59
and 60-64 groups, compared to other ages.

The importance of demand factors in influencing the supply
of female labour is indicated by the significance of service employment
in five age groups with unemployment being significant in the remaining
ZTOUpS. Fﬁr many women the decision to be in the workforce is a fairly
tenuous one which is easily influenced by both the overall state of the

labour market and the availability of jobs particularly suited to women.

5 RESULTS FOR MALES

As the results of the male equations are very similar for
all age groups, the individual age group analysis followed in Section
four will not be used here. Instead, the results -will be discussed

in general with reference to specific age groups where appropriate.

5.1 The Basic Model

There is an almost complete lack of significant coefficients
on all postulated explanators except the marriage variable. For prime
age males this simply‘reflects the consistently high and stable partici-
patioﬁ ratés in all fegions (the constant term being significant at the
1% level for all age groups up to and including 45-54). The model accounts

for a reasonable proportion of variations in participation rates in the
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TABLE 7 : BASIC MODEL REGRESSION RESULTS FOR MALES

Significant F at the

. 2 &
Proportion Pro- Przj Unemploy- . R d(é)
Age Group Constant of portion portion ment rate rea an
immigrants married Qualified i F-ratio
15 to 19
— #dk
Co-efficient 0.512 -0.137 5.307 3.357 -0.020 ~0.085  53.6%
Standard Error 0.082 0.277 3.294 2.296 0.040 0.058 3.47
20 to 24 o
Co-efficient 0.829 -0.025 0.338 -0.118 -0.007 -0.001 32.4%
Standard Error 0.097 0.142 0.232 0.215 .0.026 70,039 1.44
25 to 34
2 e %% k41
Co-efficient 0.813 0.031 0.197 ~0.077 -0.002 0.008 80.8%
Standard Error 0.022 0.025 0.026 0.044 0.006 0.009 12.64
35 to 44
. ke vy
Co-efficient 0.600 0.013 0.420 -0.044 0.001 0.006 78.1%
Standard Error 0.049 0.033 0.060 0.055 0.083 0.013 10.72
45 to 54
. #% vy
Co~efficient 0.447 0.113 0.586 ~0.087 -0.008 -0.001  65.6%
Standard Error 0.097 0.069 0.119 0.101 0.014 0.021 5.73
. vy
Co-efficient 0.227 0.252 0.814 ~0.169 -0.016 -0.007 70.9%
Standard Error 0.126 0.115 0.151 0.164 0.018 0.024 7.31
60 to 64 <
Co-efficient 0.174 0,107 0.833%¥  g.1m -0.061  —0.040  59.3%
Standard Error 0.203 0.164 0.248 0.280 0.030 0.041 4,37
65 +
Co-efficient 0.176 0.123 0.247 0.337 -0.025 ~0.203WW 75.27%
Standard Error 0.211 0.139 0.314 0.339 0.037 0.047 9.08
¥ Significant at the 5 per cent level =~ two tail test
*k Significant at the 1 per cent level -~ two tail test
¥ Significant at the 5 per cent level -~ one tail test
vy Significant at the 1 per cent level =~ one tail test
5 per cent level - 2.90
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prime and older age groups (R2 of between .593 and .808) but is
less successful in the younger ages, particularly the 20-24 group
(de,324) where p;rticipation rates are high but vary considerably more
than in older groups. As noted when discussing the results for females,
the relatively low explanatory power of the basic model in the younger
age groups reflects the need initiélly to model the decision to remain
in the education system and them attempt to explain the workforce parti-
cipation rates of those not in full time education.

In the prime ages the quite substantial variations that
occur in a number of the independent variables individually have no
apparent infiuence on participation rates. Almost all males in these
" age groups have jobs or are looking for work and those not in the work-
force are usually in that situation for reasons not related to most of
our explanatory variables (e.gf i1l health). However the proportion
married may be a useful indicator of the prevalence in a region of males
with these special reasons for not working, and this may explain its
consistent showing as a highly signifiéant explanator of participation
fates (significant at the 1% level for age groups 25-34 to 60-64 inclusive).

The area dummy is only sigﬁificant in the 65 and over group
and has the expected negative sign. Its significance reflects the
relative lack of institutionél barriers to retirement in rural areas.
The coefficient of the area dummy is very high and indicates that, ceteris
paribus, participation rates of males 65 and over are 20.3 percentage
points lower in urban than in rural areas (roughly 15% versus 35%).

The unemployment rate displayed a negative sign in all age
groups,kgiving some very limited support to the view that for males

there is a tendency towards a discouraged worker effect of unemployment.

The failure of the coefficient for the unemployment variable to be as
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significant in the prime age groups as for some time series studies
suggests that any discouraged worker effect may be a time rather than
space phénomenon in those groups. That is, variations in unemployment
rates over time from unemployment normally experienced may influence
workforce behaviour much more than do variations in unemployment across
regions. Prime age males when confronted with difficulty in obtaining a
job are Iikely to migrate to other regions with more employment opportunities
rather than drop out of the workforce. However if unemployment increases
in all regions over time the option to migrate will not alleviate the
difficulty in finding work and hence leaving'the workforce is a stronger
possibility. The one age group in which the unemployﬁént rate is almost
significant is the 60-64 group. This tends to suggest that thdse near
retirement are more easily discouraged from looking for a job by greater
difficulty in finding work both due to their attitudes and the greater
strength of the option to retire. Also those near retirément age are
likely to be the first laid off when unemployment is higher.33

The only participation multipliers to be calculated for
males are those for proportion married and these are shown in Table 8.

TABLE 8 : THE PERCENTAGE EFFECT ON PARTICIPATION RATES OF A TEN PERCENT
CHANGE IN THE PROPORTION OF THE POPULATION WHICH IS MARRIED

.

25-34  35-44 45-54  55-59 60-64

Change as a porportion of
mean participation rates - 1.59%  3.73% 5.29% 7.63% 8.80%

When considering the results for the unemployment rate it is worth
remembering that the lagged effects of recent (last six to twelve
months) unemployment rates may also be important in influencing
current participation rates. Hence if recent levels and patterns

or regional unemployment are substantially different from the present
ones it is possible that'a cross sectional analysis will fail to
uncover a significant relationship between unemployment and labour
force participation. This is unlikely to happen when using 1971
census data because the twelve months preceding the census was a
period of con31stently low unemployment rates.

(OS]
Lo
.
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Both the absolute;and relative influences of regional
differences in proportion married on participation rate increase for
older age groups. Presumably, as well as the influence of the correlation
between‘failure to marry and the existence of some work inhibiting dis-
abiiity, there is also a tendency for unmarried men to retire earlier.
This may be due to an ability to save more in earlier years (mo family

commitments) and lower income requirements during retirement.

5.2 Modifications

Two alternative specifications of the model are considered here.
First, the area dummy is defined so that other urban and rural areas take the value
zero and major urban areas one. As previously a negative sign is expected on
the area dummy. This experiment brings rather mixed results with the area
dummy now becoming significant in the 20-24 and 25-34 age groups (with V
accompanying substantial increases in RZ) but losing its significance in
the 65 + group34 (accompanied by a large decrease in Rz). It is
difficult from this to conclude which specification of the area dummy is
in some sense the most appropriate. Clearly an approach which varied the
dummy depending on the age group being considered would maximize R~ and
significance of coefficients, but there is no theoretical merit in such a

procedure. Indeed the case for including an area dummy at all is more

34, Two changes occur in the significance of other coefficients. The
immigration variable is now significant in the 25-34, 45-54, and
55-59 age groups with the expected positive sign. This seems to
indicate that the proportion of immigrants tends to vary in an
other urban/rural vs major urban pattern and only when the area
dummy is specified to allow for this type of variation (i.e. other
urban and rural area grouped as one area type) does the influence
of migration become significant (although this does not explain
the lack of significance in the 35-44 group). The other change is
that a discouraged worker effect of unemployment is now apparent
for the 60-64 and 65 + ages. This tendency exists in the basic
model but only becomes 31gn1flcant w1th the changed specification

of the area dummy.
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commonsense than theoretical and is simply based on the observation that
the different types of area seem to.be very different in nature and it is
quite possible that the othervexplanatory variables will not adequately
allow for this.

An altermative aéproach to those outlined here is to put rural
regions in the intercept apd’have separate dummies for each of the two
types of urban regions. This was not tried because of the associated loss
of degrees of freedom, especiélly as the dummy has a significant impact
in only a few age groups. The specification of combining rural and other
urban areas is possibly the more desirable as it performs bétter in all
the prime agé groups and this is where the majority of workers are to be
found. However, the procédure of choosing the specification of the dummy
variable based on goodness-or-fit rather than on a priori reasoning is
of dubious vélue. |

The other variation to the basic ﬁodel is to exclude the
Northern Territory observations on the grounds that they may represent
atypical regions. As with the area dummy experiment the results here are
s;meWhat of a mixture and hence difficult to interpret. There is a
large increase in explanatory power in'the 45-54 and older groups. For
both males and females it appears that the two Northern Territory areas
are mofe unusual in the older age groups where,:egional participation rates
fluctuate quite a deal. But unlike the results for females there are age
groups where expianatory power drops substantially as a result of
omitting the Northern Territory, namely 25-34 and 35-44. These are
accompanied by a fall in the significance of the proportion married variable
because the Northern Terriforykrufal region is one where relative partici-

pation rates and the proportion married are both very low for males in

+

these two age groups.

«
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This ambiguous result makes an assessment of leaving out

the Northern Territory observations very difficult,

5.3 Conclusions on Equations for Males

The basic model has reasonable success in accounting for
regional variation in participation rates in all but the 20-24 age group.
The fact that all of the postulated explanators except the marriage
vairable are insigﬁificant reflects the persistently high participation
rates of males in the prime age groups with little variation to be
explained., 1In the age groups where greater variation occurred the lack
of significance indicates the need to .include variables specifically related
to the decisions for the young groups to remain in the education system
and for the oldest groups to retire permanently.

The importance of the marriage variable seems due to at
least two influences. First, as postulated in-Section three, married men
will have a greater requirement for income than otherwise equivalent
(in terms of our other explanatory variables) single men and hence are
more likely to be in the workforce. Second, married men are less likely
to possess mental and physical disabilities that will automatically keep
a person out of the workforce. As people with such disabilities are likely
to congregate in regions where facilities are available for them (i.e. urban
areas) it is likely that they will show up in regional variations in
proportion married and accompanying variations in participation rates.

The failure of most independent variables to have a signifi-
cant influence on regional participation rates gives some support for the
view that changes in these variables over time will not affect male work-
force participation rates. However, as discussed at length in section six,
some of these variables may have a greater impact over time than they do

across regions. The emergence of a number of explanators as significant in
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certain age groups when the two refinements to the basic model are tried,

suggests that these variables should not be ignored in time series work.

6 SUMMARY AND CONCLUSION

The results of the basic model are reasonable for most age-sex
groups in terms of explanatory power and significance and signs of co-
efficients. For prime aged males, a high and significant constant term was
the main 'explanator' with the proportion married being the only significant
independent variable. The less satisfactory results for younger males
indicate the need for alternative variables directed toward an explanation
of participation in educatiom.

The results for females were encouraging with more than two-
thirds of the variations being explained for all age groups, with several
variables significant in a manner consistent with our a priori expectations
(the one exception being the chiidren variable in the 15-19 group).

For both males and females the similarity of results for each
of the age groups in the prime ages indicates that it may be acceptable to
combine these age groups when estimating behavioural relationships. This
conclusion, if supported by time series analysis, would be of value for
forecasting and modelling purposes since it reduces the number of separate
estimations necessary. The same conclusion appears warranted for the older
age groups, with the 55-39 and 60-64 groups showing similarities, although
the 65 and over group has somewhat different results to the other older ages.
Nevertheless, its relative numerical insignificance in the workforce could
justify its inclusion with the oﬁher two older males groups. The results for the
 basic model are fairly poor for males in the 15-~19 and 20-24 ages (low R2 no
individually significant variabléé) and no cbnc;usions can be drawn about the

possibility of combining these age groups. However, a priori, such a
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procedure would appear to be dubiogs because of the particular importance
participation in education has for workforce participation in the 15-19
grouﬁ.

As mentioned earlier the main purpose of the regional analysis
described in this paper is to provide guidelines for estimating future
participation rates in Australia under various alternative sets of
conditions. But while significant inter-regional relationships between
workforce participation and certain explanatory variables have been
indicated there are a number of reasons why these cannot be simply trans-
lated into a time series analysis, these being:

(a) The causal relationships claimed to exist between variations
in an explanétory variable and participation rates across
regions may not exist over time. For example, the pro-
portion married showed up as a significant positive influence

on regional participation rates for prime age males, probably

wn

reflecting that those not married in these age gzroups are

more likely to possess characteristics going against workforce
participation. On the other hand, changes over time in
proportions married may reflect changing social attitudes
which, while they @éz have the same type of influence on
participation, will represent a completely different causal
relationship to that observed across regions. Hence the use
of the observed cross sectional relationship to predict
changes over time may be of limited valﬁe.

(b) Even if the relationships postulated for the cross sectional
analysis also exist over time, their nature may change as
‘time passes. This is, of coﬁrse, a problem faced in all

forecasting exercises, even when relationships estimated from
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time series data are used. There is no guarantee that a
relationship observed in the past will continue uﬁchanged into
the future. Of particular interest here is the possibility
that the extent of various influences on workforce partici-
pation may vary with the level of participation rates. For
example, the influence of the level of unemp loyment on female
" participation rates in the United States and Canada appears

to have decreased as participation rates have risen.3S

(¢) Factors which have considerable influence on participation
rates over time do not show up in a cross sectional analysis,
or at least not as significantly as their effect over time
would suggest. Tﬁis situation is particularly evident iﬁ
age-sex groups which have shown a consistent secular trend.
fhese trends are often more related to changing social
patterns than the type of variables appropriate to a cross

section analysis and hence such an analysis will fail to

predict adequately trends of this sort.

Nevertheless, with these limitations in mind, the abéve
analysis may still indicate the variables likely to influence participation
Tates significaﬁtly over time and may suggest the direction and range of
values of theée effects. The significance of the area dummy in the young
and old females groups suggests that any change in the urban/rural |

distribution of the population in these age groups will have a perceptible

effect on participation rates.

The relatively poor results for some of the young and old

groups (especially in terms of lack of individually significant variables)

35. Leaper, op. cit.
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suggests it is necessary to include other variables more relevant to the
situation‘of the young and old (i.e., related to education and retirement
respectively). These groups have fairly\large regional variations in
participation rates which have not been well accounted for by the
explanatory variables used. Detailed census data will enable an analysis,
at both the regional and individual levels, of the influence of household
variables on participation rates.

The use of two data points would also be valuable in that it
would enable a comparison of coefficients at different times in order to
indicate their degree of stability. The influence of some explanatory
variables may be affected by the level of other explanators or may change
as a result of broad economic and social changes. For example, the
influence of a giveﬁ number of children on female participation rates may
decrease as the proportion of mothers with some form of qualification rises
as the higher wages these women could obtain enable them to more easily
afford child minding facilities. Alternatively, the inhibiting influence
of children may also decline because of changing social attitudes to
workforce participation of mothers. A compérison of the results of cross
sectional analyses of the 1966 census data with the above results using
1971 census information would give an indication of the combined size of

each of these influences.

The behavioural relationships in the model take the form of the
variables designated as explanator; influencing participation raﬁes, while
themselves being determined exogenously to the model. However in practice
decisions affecting these variables will be inter-related and the direction
of causation between them and participation rates may be two way. For
example with improved birth control methods the decision for a woman to be

in the workforce may precede the decision to have children rather than






the reverse process hypothesized in our model. This difficulty in

determining the direction of causation suggests that a model in which all

of the variables are determined simultaneously would be preferable to the

single equation approach outlined in this paper. However current data.

limitations largely preclude the use of more sophisticated models for

the type of regional analysis presented here.
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APPENDIX A

Regional participation rates and regression results

Table
9 - Female labour force participation rates : Australia, June 30, 1971.
10 - Male labour force participation rates : Australia, .June 30, 1971.
11 - Regression results for females - variation in area dummy.
12 - Regression results for females - omitting Northern Territory

observations.

13 - Regression results for males - variation in area dummy.
14 - Regression results for males - omitting Northern Territory

observations.
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Table 9 Female labour force participation rates : Australia, June 30, 1971
A
Utate ree 15-19 |20-24 | 25-34 | 35-44 | 45-54] 55-59 | 60-64 | 65 + | TOTAL
& Hegion
HEW SOUTH ©ALES
“ajor Urban 52.2 64.1 43.7 47.7 43.7 31.7 18.4 4.2 40,2
{ther Urban 47.9 51.3 34.3 40.6 34.0 22.1 11.5 3.0 31.4
Haral 39.2 40.3 28.8 34,5 32.4 24,9 16,7 8.6 29.5
Total 50.0 59.8 40.5 45.0 40.8 29.0 16.7 4.3 37.5
VICTOHLS
Fajor Urban 51.0 64.3 43.5 49,5 45.5 32.8 18.5 4.1 0.8
Cther Urban 50.2 52.1 32.8 41.1 35.6 23.9 12.6 3.3 32.2
rural 38.5 45,7 31.4 36.9 35.6 27.6 19.2 9.5 31.8
Total 49.5 60.8 40.6 46,8 42.9 30.7 17.6 4.5 38.5
A SN LAND
¥Yajor Urban 59.3 62.3 37.9 40.9 35.6 25.2 14.7 3.4 36.2
Cther Urban 61.0 52.1 32.3 35.5 29.2 19.1 10.4 2.9 31.0
hural 52.1 37.3 27.8 33.3 31.1 25.4 17.5 8.5 30.6
Potal 58.8 54.5 33.9 37.5 32.7 23.0 13.5 3.8 33.4
SOUTH AUOTRATLIA
Major Urban 54.7 63.5 40.4 47.8 40.8 | 27.0 13.1 2.8 38.2
Cther Urban 57.7 49,2 31.2 39.6 34.0 23.3 10.6 2.9 32.9
Rural 48.5 44,5 31.9 39.6 37.5 31.2 19.1 8.6 34.3
Tota 54. 4 58.9 37.7 45.4 39.4 27.1 13.5 3.4 36.9
YRESTERN AUSTRALIA
e jor Urban 57.8 61.5 39.5 47.0 42.0 28,2 14.6 3.3 39.3
Cther Urban 54.1 43,7 30.8 38.6 33.8 22.0 10.7 3.7 33.1
Bural 51.2 38.4 30.5 38.4 37.6 30.1 19.0 8.6 33.8
Totol 56.3 54.5 36.2 44,1 40.0 7.4 14,6 3.9 37.4 .
TLSMAN TA
Lajor Urban 49,2 58.4 38.4 46.5 41,2 29.9 17.1 4.1 37.6
Cther Urban 53.6 48,7 33.3 42.0 | 36.0 27.3 12.9 3.0 34,1
Hural 47.6 35.1 25.9 | 30.9 27.8 20.9 12.9 5.9 26.9
Total 50.7 49.3 33.1 40.8 | 35.8 26.6 14.3 4.0 33.6
IOk N TERHITORY
" Cther Urban 52.1 60.0 44,3 48.9 46,2 34.7 20.1 7.0 5
Rural 34.7 46.0 37.9 36.9 34,0 19.4 8.2 3.1 34.2
Total 45,0 56.0 42.4 4t 7 41.3 2800 14,7 5,2 6
alLTAN CAPITAL
LT ORY ,
Fajor Urbon 46.9 64.5 42.3 52.3 52.9 39.9 23.2 L6 47 .4
AUCTI LI
Major Urhan 53,2 63.6 | 42.4 47.7 | 43.1 30.6 17.2 3.9 39.8
Uther Urban 52.9 51.0 | 33.3 39.5 | 33.5 22.2 11.5 3.1 32.1
Kural 44,0 41.0 | 29.7 35.6 | 33.7 26.4 17.6 8.6 31.1
Total 52.1 58.6 | 38.9 44.4 | 40.0 28.3 16.0 4.2 37.1
Mean of Purticiration :
Ceten 50.452 151.586 | 35.186{ 41.357| 37.452] 26.981| 15.290] 5.005
standard beviation 6.697 | 9.836| 5.605| 5.925| 6.1380 5.286] 3.980 2.337

Source : 1971 Census of Population and Housing Bulletin 5 parts 1 to 9 (Canberra, December 1972).
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Table 10 Male labour force participation rates : Australia, June 30, 1971
state Lee 15-19 |20-24 | 25-34 | 35-44 | 45-54| 55-59 [ 60-64 | 65 + | TCTAL
& Hegion . ‘
NEW SOUTH LALES ,
Major Urban 54.1 | 89.0 | 94.8 94.9 | 93.4 { 89.5 76.9 22.6 | 81.5
(‘ther Urban 55.0 | 90.5 | 95.0 94.3 | 90.3 | 83.1 62.8 15.4 | 75.7
fural 57.6 | 92.2 | 95.3 93,0 | 93.0 | 88.1 76.5 | 38.2 | 82.0
Total
VICTORIA
Fejor Urban 50.9 | 87.0 | 95.0 95.1 | 94.0 | 090.2 80.0 22.8 | 80.7
Cther Urbuan 51.1 | 91.4 | 94.9 94.3 | 91.1 | 85.2 72,2 17.8 | 76.5
Kurel - 53.8 | 92.8 | 96.4 96.5 | 95.0 | 91.7 82.1 | 42.8 | 83.3
Total
OUEENST
iz jor Urban 60.1 | 88.3 | 94.7 94.8 | 92.1 | 87.5 74.8 15.8 | 78.7
Gther Urban _ 63.9 | 93.4 | 95.1 94.5 | 90.4 | 82.3 65.0 4.2 | 76.6
Rural 69.9 | 93.6 | 95.7 95.6 | 93.2 | 87.4 77.6 | 35.2 | 84.3
Total
SOUTH AUSTRALIA
Major Urban 51.1 86.9 | 94.9 95.6 94.1 90.0 78.8 16.4 79.0
Other Urban 61.6 | 94.8 | 95.3 95.1 | 93.9 | 89.0 76.2 17.2 | s1.1
Rural 60.1 | 93.6 | 96.1 96.3 | 95.3 | 92.1 83.1] B9.6 | 84.7
Total
WESTERN AUSTHALLA
Major Urban 59.1 | 87.0 | 94.3 95.3 | 93.6 | 89.0 75.0 1 17.7 1 79.5
Cther Urban 68.2 | 92.8 | 95.1 95.5 | 93.1 | 88.1 70.4 17.9 | 83.4
Rural 69.9 | 92.5 | 94.8 95.2 | 93.8 | 89.8 79.6 | 36.4 | 85.6
Total
TASMANTA
Lajor Urban 51.6 | 81.6 | 93.4 95.4 | 92,9 | 89.3 | 79.7| 17.6 | 78.0
Other Urban 60.8 | 93.9 | 95.6 95.1 | 92.6 | 86.9 78.1 18.6 | 81.3
tural 66.9 | 94.5 | 95.6 95.8 | 93.2 | 88.2 | -77.5| 31.1| 82.6
Total ‘
NORVHERN TERiITORY
" Other Urban 62.1 | 92.9 | 94.8 93.6 | 92.2 | 86.0 72.41 24.5| 88.8
Rural 65.7 | 86.8 | 88.6 86.2 | 8l.1 ] 74.4 64.5 18.2 | 79.0
Total : '
AUSTRALIAN CAPITAL
ToRLITORY ‘
Major Urban 45.5 | 84.9 | 94.9 96.7 | 95.8 | 92.4 82.0] 28.4 | 84.6
AUSTRATIA
Major Urban 53.7 | 87.8| 94.8 | 95.1 | 93.6 | 89.6 | 77.7 | 20.8 80.6
Other Urban 58.1 | 92.1] 95.0 | 94.5 | 91.1 | 8&.3 | 67.5 16.0 77.6
Kural 61.3 | 92.8] 95.5.| 95.6 | 93.7 | 89.2 ! 78.9 | 38.1 83.4
Total 55.7 | 89.1 ] 94.8 | 94.9 | 93.0 | 88.4 | 75.6 | 22.2 80.3
P £ Part i o ’ . ;
Me;;‘gtgj‘ Purticiration sq go0l 90.495| 94.777] 94.814] 92.632(87.629 | 75.416] 24.210
Stardard beviation 6.972] 3.651| 1.508 2'1O7i 2'9272 4,001 5.7741 9.248

Source : 1971 Census of Population and Housing Bulletin 5 parts 1 to 9 (Canberra, December 1972)
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TABLE 11 : REGRESSION RESULTS FOR FEMALES - VARIATION IN AREA DUMMY

Children : 2.,
Proportion  Pro- - | 4. g Proportion Un- R™(%)
Age Group Constant of portion . .o Married qu ?ified employment Area  and
Immigrants Married yoo.n a Rate F-rati

15 to 19
Co-efficient 0.105 0.655 -0.383 0.259 ~0.674 0.044 0.019  46.3%
Standard error 0.257 0.317 0.264 0.160 0.852 0.037 0,045 2.01
20 to 24 y
Co-efficient 0.445 0.381 -0.052 -0.04Q 0.353 -0.002 0.080 82.7%
Standard error 0.298 0.181 0.267 0.205 0.376 0.033 0.047 11,13
%5 toh?é_' o y yy .k .
Co-efflicient 0.986 0.132 ~-0.528 -0.139 -0.149 -0.046 0.003  90.4%
Standard ervor 0,133 0.071 0.121 0.094 0.123 0.014 0.017 22.07
35 to 44
e B vy
Co~cfficient . 0.695 0.222W “0‘385W? 0.002 0.523 ~0.027 0.006 92.4%
Standard eérror 0,156 0.061 0.135 0.076 0.138 - 0.015 0.016 28.21
45 to 54 - yy %
Co-efficient 0.353 0.133 -0.077 0.534 1.103 -0.038 0.018 92.3%
Standard error 0.141 0.080 0.141 " 0.329 0.215 0.015 0.017 28.02
35 to 59 : %
Co-efficient 0.129 0.056 0.134 1.318%¥ ~0.045 -0.002  83.2%
Standard error 0.102  0.120 0.122 0.379 0.016 0.018 14.82
60 to 64 y *
Co-efficient 0.105 -0.079. 0.062 1.286 -0.039 ~-0.010 61.3%
Standard error 0,085 0.124 0.115 0.514 0.018 0,021 4.76
65 + % y .
Co-efficient -0.076 -0.153 0.331 1.144 -0.013 -0.007 57.8%
Standard error 0.071 0.078 0.137 0.450 0.012 0.013 4.10

* Significant at the 5 per cent level - two tail test

el Significant at the 1 per cent level - two tail test

¥ Significant at the 5 per cent level =~ one tail test

Yy Significant at the 1 per cent level - one tail test

Significant F at the 5 per cent level - for 15-19 to 45-54 age groups, inclusive 2.85

- for 55-59 and older groups 2.90
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TABLE 12 : REGRESSION RESULTS FOR FEMALES -~ OMITTING NORTHERN TERRITORY OBSERVATIONS

Children

Pro- : Un- Service 2
. Pro- under 5 Pro~- R™ (%)
Age Group Constant po?E;on portion per portion e:zizy- E?glgzﬁjﬁt and
. Married Married Qualified F-ratio
Immigrants Womar Rate Employment
15 to 19 )
— yy
Coefficient 0.183 0.463 1.414 0.059 -1.933 -0.029 0.398 59.8%
Standard
i 0.275 0.265 1.260 0.253  0.943 0.037 0.127 2.97
20 to 24
el ¥
Coefficient . 1.111 0.192  -0.814  -0.093 -0.042 -0.026 0.152" 96.8%
Standard 0.150 0.087 0.184 0.097 0.175 0.016 0.071 60.88
error
25 to 34
L. Yok vy ¥ Yy %*
Coefficient 0.877 0.171  -0.389  -0.193  0.222 -0.030 -0.030 93.3%
Standard 0.206  0.056 0.205  0.068 0.150 0.014 0.081 27.91
error
35 to 44
— doke yy y yy
Coefficient 0.883 0.215  -0.487 -0.303  0.641 -0.026 -0.073 92.9%
Standard 0.247 0.059 0.248  0.223  0.225 0.015 0.103 26.21
error :
45 to 54
— st y \2
Coefficient 0.742 0.133  -0.413  -=3.764 1.478 -0.033 -0.165 92.9%
§tandard 0.207 0.079 0.213 3,442 0.302 0.016 0.097 25.98
errovr
55 to 59 )
ol * Yo
Coefficient 0.616 ~ -0.081  -0.419" 1.916"Y  -0.032 -0.238 91.9%
Standard 0.149 0.088 0.169 0.309 0.014 0.078 29.32
error .
60 to 64
. s ok * Yy Wy e .
Coefficient 0.374 -0.150"  -0.266 1.905 -0.019 -0.253 92.4%
§tandard 0.073 0.055 0.088 0.243 0.010 0.047 31.50
error
65 +
Coefficient 0.065  -0.087  0.083 1.138¢  -0.001 -0.167  90.0%
Standard 0.039 0.039 0.072 0.277 0.074 0.030 23.40
eYror .
* Significant at the 5 per cent level - two tail test
ek Significant at the 1 per cent level - two tail test
¥ Significant at the 5 per cent level - ome tail test
vy Significant at the 1 per cent level -~ one tail test
Significant F at the 5 per cent level - for 15~19 to 45-54 inclusive 3.00

- for 55-59 and older 3.03
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TABLE 13 : REGRESSiON‘RESULTS FOR MALES - VARIATION IN AREA DUMMY

’ 2
Proportion ; Pro- Un- R™ (%
- t .
Age Group Constant of . P10po¥ ron portion employment Area and
. Married ‘s .
Immigrants Qualified rate F~ratio
15 to 19
%k
Co-efficient 0.579 ~-0.202 5.131 1.472 ~-0.045 -0.052 52.3%
Standard Error 0.082 0.263 3.467 1.692 0.039 0.040 3.29
20 to 24
e o y Yy
Co-efficient 0.817 . 0.131 0.339 ~-0.026 -0.019 ~0.065 76.8%
Standard Error 0.050 0.085 0.135 6.087 0.015 0.012 9.94
25 to 34
ok
Co-efficient 0.791" 0.068°  o0.215*%  -0.012 -0.005  -0.015'"  88.5%
Standard Error 0.016 0.020 0.020 | 0.024 0.004 0.004 23.15
/i
35 to 44 e yy
Co~efficient 0.576 0.027 0.440 ~-0.001 -0.001 -0.011 80.07%
Standard Prror 0.050 0.032 0.060 0.043 0.007 0.009 11.96
45 to 54
o age®F ¥ yy
Co-efficient 0.385 0.123 0.656 -0.017 ~-0.014 -0.023 70.1%
Standard Ervor 0.099 0.065 0.119 0.084 0.012 0.016 7.03
55 to 59 Yy
T—— % ’
Co-efficient 0.220 0.253 0.830 -0.183 -0.020 -0.004 70.8%
Standard Frror 0.143 0.118 0.170 0.156 0.016 0.021 7.27
60 to 64 y .
e . %
Co-efficient 0.267 0.117 0.767 -0.141 ~0.073 0.020 57.4%
Standard Frror 0.248 0.169 0.301 0.301 0.028 0.041 4,04
65 + .
Co-efficient 0.055 0.073 0.669  -0.354 ~0.119"  -0.053  47.1%
Srandard Error 0.329 0.202 0.476° 0.491 0.048 0.064 2.67
* Significant at the 5 per cent level - two tail test
fek Significant at the 1 per cent level - two tail test
b4 Significant at the 5 per cent level =~ one tail test
vy Significant at the 1 per cent level -~ one tail test

Significant F at the 5 per cent level =~ 2,90
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TABLE 14 : REGRESSION RESULTS FOR  MALES - OMITTING NORTHERN TERRITORY OBSERVATIONS

N [ s ——

| Un-~ 2
Proportion . Pro- R™ (%)
Age Group Constant of P;opo§t10n portion. emp Loy Area and
. . Married . . e ment _
Immigrants ; . Qualified. F-ratio
e e s e e . : T Tate e e
Yoo ¥ )
0.430° 0.097 11.159 3.696 -0.040 -0.092 56.1%
0.107 0.341 5.662 2.376 0.044 0.059 3.33
Jede
0.935 -0.123 0.091 -0.158 -0.000 0.003 37.7%
0.146 0.161 0.355 0.216 0.027 0.039 1.57
O.916K% 0.009 0.069 -0.054 ~0.003 0.004 53.4%
0.034 0,017 0.043 0.031 0.004 0.007 2.98
35 to 44
e
Co-efficient 0.849 ¥ 0.013 0.129W 0.009 -0.003 -0.010 65,6%
Standard Error 0.047 0.014 0.056 0.025 0.003 0.006 4.96
45 to 54
Co-efficient 0.752" " 0.076%" 0.2417  -0.010 _0.015%Y —o.016°  81.9%
Standard Error 0.076 0.026 0.093 0.042 0.005 0.009 11.76
ek ¥ Y
0.549 - 0.148 0.451 -0.020 -0.027 -0.025 77.3%
0.168 0.076 0.202 0.109 0.011 0.016 . 8.84
¥ % .
-0.028 -0.023 1.123 0.193 -0.070 0.044 74.7%
0.382 0.138 0.468 0.239 0.024 0.032 7.68
65+ | | . ) vy
Cc-effiziont 0.342 -0.009 0.096 9.411 -0.044"  -=0.216 94.,0%
acwd Trror 0.304 0.076 - 0.447 0.210 0.020 0.026 40,71

two tail test

% Significant at the 5 per cent level.

two tail test

#% Significant at the 1 per cent level.

y Significant at the 5 per cent level - one tail test

¥Y  Significant at the 1 per cent level - one tail test

Significant F at the 5 per cent level - 3.03
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APPENDIX B

Data Collection and Adjustment Procedures

In obtaining age, sex and regional specific data for the
variables being considered in explaining ASPR two main problems arose
these being :

1) There was no data current;y available that exactly;gave
the information required at any geographic level. Tt was consequently
necessary to improvise, using relatively crude methods, in order to
obtain the data required and to further distribute it by regions. The
exteﬁt to which such estimation was taken was decided by a trade off
between the desire to have as many potentially significant explanatory
variables as possible and the inability to obtain data to which

reasonable estimation procedures could be applied to give regional,
age/sex specific estimates of the variable concerned. 1In fact only
one variable was estimated for which no exactly equivalent data was

" available (namely number of children under five by age of mother).

(2) Although some data was available theigeographic breakdown
was not sufficient. Labour force participation rates were available
from the 1971 census for tWenﬁy~one regions and it was felt that in
order to fully utilise this information, every effort needed to be
made to estimate the data on proposed explanatory Qariables for the
same regions. To have any less than twenty-one observations would have
lead to progressively lower confidence in the resulting regression
equations. Of course by resorting to estimating procedures in order to
obtain data for all regions there was a compensating loss of qonfidence
in the data which was not allowed for in our statistical measures.
However on balance (albeit a value‘judgement balance) it was considered

better to make the necessary estimates in .order to obtain more observations.
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Essentially, the validity of this value judgement depends on the degres
of confidence in the estimating procedures. Hence these procedures are

described in some detail in this Appendix.

Those Married as a percentage of the total populatibn in an age/sex/

region group

ABS provided age/sex specific figures of the proportion
married for each State by a capital city/rest of State breakdown; for
the Northern Territory by proposed greater Darwin/rest of N.T.; and a
Canberra Statistical District/other ACT for the ACT (the other ACT
figure was not used because of the small population).‘

For each State the capital city statistical division was
taken to represent major urban. While this was not strictly correct
(éspecially in NSW and Victoria where there are other centres of over
100,000) it was a sufficiently accurate estimate for our purposes.
Hence age/sex specific proportion married figures were read directly
from the ABS data.

This left other urban and rural making up the total rest
of State figure. As there was no age specific (or total) proportion
married data available separately for major urban and rural it was
necessary to devise a means of allocating the rest of State figures intc
these two regions. Thi§ was done by using 1971 census data published

by ABS for individual Local Government Authorities (Bulletin 7, parts

1 to 8). From a samplel<of Local Authorities classified as (totally or

1. The samples could not be called random but are likely to be
representative (especially for other urban) as they covered a considerable
proportion of persons in the region. For other urban there were always

a sufficient number of large, totally other urban, Local Authorities to
enable easy coverage of most of the other urban population. However

rural areas created a problem because there were very many Local Authorities
which had a majority of their population rural but also contained a sig-
nificant other urban sector. Such Local Authorities contained a substantial
proportion of the rural population which quite possibly would have different
characteristics to purely rural Local Authorities. Some of these 'mixed'
but rural dominated Local Authorities were included in the sample and

hence some other urban residents were included in the rural sample.
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mainly) either rural or other urban, non-age specific figures fer

proportion married were obtained for each of rural and other urban
regions in all States (age specific figures were not available for
individual LGA's). The ratio of each of these regional total proportion
(of the over 15's) married to the total 'rest of State' proportions
married gave a factor which was applied to age/sex specific proportions
married for total 'rest of State" to give age/sex specific estimates
of proportions married for each of rural and other urban areas. For
example if the sample of Local Authorities gave a total proportion
of rural meﬁ over 15 who were mérried that was 1.1 times that proportion
for the total rest of the State it was assumed that proportion of rural
males married in each age group was 1.1 times that of the 'rest of State’
figure for that age group. A similar approach was applied to the Northern
Territéry except that there were only two regioné (other urban and rural).
As the ACT population is almost entirel& classified as major urban
the age specific proportions married could be taken directly from the
ABS data (rural ACT was ignored because of its very small size).

There are at least three deficiencies in this approach.
Firstly as only a sample is taken the resuits are subject to chance
error. As the sample was not random it was not possible to determine
the probability of the sample result being significantly different from
the true figure. However for‘other urban areas the samples were large
encugh to support the beliefvthat they would provide something close to
the correct result. For rural areas the sample was not as substantial
(relative to the total population) and hence confidence in the results
was lowerE%)Secondly because few Local Authorities are purely other
urban or purely rufal the samples were hybrids. Again this problem was

minimal for other urban areas but of more significance for rural regions.

36. For other urban regions the percentage of a region's over 15 population
included in the sample of Local Authorities ranged from 35 to 82 per
cent and from 18 to 52 per cent for rural regions. The sampling
fractions tended to be larger, the smaller the population in the region
concerned. ' -
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Thirdly, and most significantly the sample results are not age specific
and it was thus necessary to assume that the ratio of a regions percentage
married to total (for that State) other urban and rural percentage
‘married was the same for all groups. It was not possible to test the
validity of this assumption but it would be expected that there would be
some variance in the ratio betwgen age groups.

It can be seen that the assumptions necessary to convert
the available data into the form required decreased the validity of the
behavioral relationships resulting from use of this data. However the
problems should not be overrated as the assumptions seem sufficiéntly
reasonable so as not to obscure any significant inter-regional wvariations
in figures on age/sex specific proportions married or create significant
variations that did not in fact exist;

Proportion qualified and proportion of immigrants

The procedures followed in obtaining age/sex specific
estimates of these variables for our twenty-one regions were the same
as those used for the proportion married figures. The same sample of
Local Authorities was taken.

Unemployment rates

As total unemployment rates rather than age specific rates
were used in this analysis it was poséible to go directly to the figures
for individual Local Authorities. For each capital city total unemploy-
ment rates were available and these were used as unemployment rates
for major urban regions in each State and the ACT. For other urban and
ruralVareas the same samfles of Local Authorities used for pfoportion
married calculations were taken, and these provided estimates of unemploy-

ment rates for each region.
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Children under five per married women in each age/sex/regional ZToup

No 1971 census data was available on children by age of
mother. Instead approximations of these figures were built up by
using data from the ABS publication Demography. This provided annual
figures of births by age of mother (in single years) for each State
and Territory. Taking the 1967 to 1971 figures and applying approp-
riate age specific death rates provided an estimate of the number of
Australian born children under five at 31st December 1971. Net
immigration of children under five was ignored as their numbers were
small and they could not easily be allocated by age of mother.

Having obtained State figures for children under five by
mother's age it was neceésary to convert these into regional age
specific figures of cﬁildren per married women. This was achieved by
using the ratios approach outlined above when describing the calculation
of proportion married figures. The only difference here was that there
was no information on children by agé of mother for major urban areas,
hence the ratios method had to be used for these areas as well as for

other urban and rural regions.

Service Industry Employment to Total Employment

As age specific figures were not required it was possible
to obtain employment by sex and industry for the twenty-one regions

directly from ABS unpublished tabulations.
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