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Abstract 
 
There are many potential determinants of women’s labour supply including wages, 

unearned income, human capital endowments, demographic characteristics and 

family traits. Fertility behaviour, including the number of children and age of 

children, is also an important factor in women’s labour supply decisions. Many 

factors which affect women’s decisions on participating in the labour market and 

hours of work are also key influences on their decisions on starting a family and 

having a desired number of children. This thesis provides a comprehensive analysis 

of the determinants of labour supply and fertility behaviour of Australian women. 

Using cross-sectional data, labour supply models corrected for sample selection 

bias, and fertility models examining different aspects of family size, the thesis finds 

that women’s labour supply decisions are largely influenced by their wages and 

fertility behaviour. Their decisions on completed fertility, starting a family and 

having additional children are largely influenced by their actual or potential wages.  
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Chapter 1 
Introduction 

 
1.1 Purpose of the Study 

Over the past few decades, Australia has been witness to substantial changes in 

women’s labour supply. Many of the changes have been associated with women’s 

decisions to enter the labour market and their decisions on the number of hours they 

work. In 1978, approximately 44 per cent of the adult female population were 

participating in the labour market (Figure 1.1). By 2004 this figure had increased 

over 25 per cent, to 55 per cent. 

 
Figure 1.1 Labour Force Participation Rates of Australian Women, August 1978 to August 

2004, Original Figures 
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Source: Australian Bureau of Statistics (ABS) (2004a), Labour Force, Australia, Detailed, 
Cat. No. 6291.0.55.001, Canberra, Australia. 

 

The increase in women’s labour force participation has been associated with a large 

increase in the proportion of women working in part-time employment. Figure 1.2 

shows that, in 1980, part-time workers accounted for approximately 36 per cent of 
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the total female population in paid employment. Over a quarter of a century later, 

this figure had increased over 10 percentage points, to 46 per cent. 

 
Figure 1.2 Proportion of Women Working in Full-Time and Part-Time Employment, August 

1978 to August 2004, Original Figures 
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Source: ABS (2004a), Labour Force, Australia, Detailed, Cat. No. 6291.0.55.001, Canberra, 
Australia. 

 

There has also been a substantial rise in the number of hours worked by women. In 

1978, women employed full-time worked approximately 34.1 hours per week. 

Women employed part-time worked, on average, 14.5 hours per week. In 2004, 

female full-time and part-time employees worked around 39.4 and 17.1 hours per 

week, respectively (ABS, 2004b).  

 

There are many factors which have contributed to the changes in women’s labour 

supply. First, there have been changes in society’s attitudes towards women’s roles 

in life. More women are being encouraged to have careers and enter the workforce 

(see Austen, Jefferson and Thein, 2001 and Lewis and Shorten, 1987). Second, the 

growth in the real wages of men has been considerably slower than the growth in the 

real wages of women (see Austen and Birch, 2002; Borland and Wilkins, 1996 and 
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Jenkins, 1992)1. As a result, women may be supplying more labour to ensure their 

families maintain a basic standard of living. Third, the direct costs of raising a family 

have increased2 (see, Harding and Percival, 1999; Saunders, 1999 and Valenzuela, 

1999), and some women may have entered the workforce to meet these costs. 

Finally, the shift towards a more non-gender discriminatory labour market, via 

changes in government legislation and workplace environments, may have enticed 

more women into the labour market (see Kidd and Meng, 1997 and Young, 1989).  

 

A consequence of the rise in women’s labour supply has been the increase in the 

indirect costs of having children (see Barnes, 2001; Chapman, Dunlop, Gray, Lui and 

Mitchell, 2001 and McDonald, 2001). For the most part, children act as a barrier to 

women’s labour force participation and their hours of work, and hence as women’s 

labour supply increases, the opportunity costs of raising a family also rise. Chapman, 

et al. (2001) suggest that the opportunity cost of having a first child is equivalent to a 

lifetime (after tax) earnings loss of $167,000 for women without qualifications and 

$239,000 for women with post school education.  

 

The high indirect costs of having children faced by working women has resulted in a 

substantial change in their fertility behaviour3 (see Barnes, 2001 and McDonald, 

2001). In the last twenty-five years, there has been a reduction in the number of 

children Australian women are giving birth to, an increase in the age at which they 

are having children and an increase in the number of single women starting families. 

As illustrated in Figure 1.3, in 1978 the total fertility rate for women4 was, on 

average, almost two children. By 2002 this figure had fallen to 1.75. 

 

                                                 
1 For example, Borland and Wilkins (1996) show that over the period of 1974 to 1994 the growth in 
the real wages of men was approximately half of the growth in the real wages of women. 
2 For example, Harding and Percival (1999) suggest that the direct costs of having a child as a 
proportion of a couple’s income can be as high as 31 per cent. Similarly Valenzuela (1999) reports 
that a couple would need to increase their income by 22 per cent once their first child is born in order 
to maintain their pre-child standard of living. 
3 Other factors attributed to changes in women’s fertility behaviour include the cultural and 
institutional framework in which families are created (see McDonald, 2000), the responsibilities 
women face when forming a family (see Austen and Birch, 2002 and Chesnais, 1996) and the 
difficulty in forming and sustaining family relationships (see Barnes, 2001 and McDonald, 2001). 
4 Total fertility rate, by the ABS’ definition, is the sum of the age-specific fertility rates (live births at 
each age of mother per female population of that age). It represents the number of children a woman 
would bear during her lifetime, if she experienced current age-specific fertility rates at each age of her 
reproductive life. 
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Figure 1.3 Total Fertility Rate for Australian Women, 1978 to 2002 
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Source:  ABS (2002), Births, Cat. No. 3301.0, Canberra, Australia. 
 

Over the last 20 years the median age of women having children has increased by 

over three years. Hence in 1982 the median age for women giving birth was 26.8 

years (ABS, 2002). It was 27.3 years for married women and 22.2 years for not 

married women. By 2002 the median age of women having babies was 30.2 years for 

all women, 31.2 years for married women and 26.5 years for not married women. 

 

In addition, the data in Figure 1.4 shows that the proportion of children born out of 

wedlock has increased threefold since the early 1980s. In 1980 just over one in ten 

babies born in the year were born to women who were not married. Two decades 

later, the proportion of children born to women without husbands had increased to 

almost one in three births. 
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Figure 1.4 Proportion of Women Giving Birth, 1980 to 2000 
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Source:  ABS (2000), Births, Cat. No. 3301.0, Canberra, Australia. 
 

The increase in women’s labour supply and the decline in fertility have implications 

for society. If women continue to seek economic independence through participating 

in the paid labour supply, it may have a considerable impact on their decisions 

regarding marriage and having children. Currently, the total fertility rate in Australia 

is well below the replacement population rate of 2.1 children (Barnes, 2001). If this 

pattern continues it will have consequences for the sustainability of Australia’s 

employment growth, productivity within the economy, and welfare payments (see 

Costello, 2002).  

 

Policies aimed at promoting women’s labour supply, such as the establishment of 

gender discrimination laws, need to take into consideration the impact of having 

children on women’s ability to participate in the labour market. Likewise, policies 

aimed at increasing the number of children women give birth to, such as the ‘One-

Off Family Payment Bonus’, need to take into consideration the impact that 

participating in the workforce has on women’s family size decisions.  
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As such, it seems important for the government and researchers to have a clear 

understanding of the factors which influence women’s decisions to enter the labour 

market and work a number of hours, and their decisions on starting a family and 

having a certain number of children. This thesis seeks to enhance this understanding 

by providing a detailed analysis on the factors which influence women’s labour 

supply and fertility decisions in Australia. 

 

There have been two major studies that have investigated women’s labour supply 

and fertility behaviour in the past. These are the studies by Filmer and Silberberg 

(1977) and Brooks, Sams and Williams (1980). While these studies have shed light 

on labour supply and fertility issues, they only consider a limited number of 

characteristics as determinants of labour supply and fertility. Moreover, the estimates 

produced from the studies are quite dated.  

 

There have also been a number of overseas studies that have examined the 

determinants of labour supply (for example, see Killingsworth, 1983 for a review of 

studies) and fertility behaviour (see Browning, 1992 for a review). However, most 

reviews on the topics do not draw on the experiences in Australia. In addition, the 

overseas research uses more sophisticated modelling of labour supply and fertility 

behaviour than that seen in Australia.  

 

By estimating the determinants of women’s labour supply and desired family size, 

this thesis provides researchers and policymakers with new estimates of the factors 

influencing labour supply and fertility. It will also bring the Australian research in 

line with that overseas. 

 

1.2 Structure of the Study 

There are 14 chapters in this thesis. Apart from the introduction and conclusion 

chapters, the dissertation is organised into two parts. Additional material used in the 

thesis, including empirical results, is found in the Appendix. The Appendix is 

available from the author upon request (a list of the information available in the 

Appendix is located at the end of thesis). 
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Part I is entitled ‘A Study of the Determinants of Women’s Labour Supply’ and 

provides a comprehensive assessment of the factors which influence women’s 

decisions to enter the workforce and their decisions on the number of hours they 

work. It is comprised of six chapters. Chapter 2 gives an overview of the theoretical 

background to labour supply. In this chapter the simple static model of labour supply 

is explained and extensions of the model are presented. The chapter also sets out the 

theoretical framework used in the study of labour supply in this thesis. 

 

Chapter 3 provides a review of the Australian and overseas literatures on the factors 

which impact on women’s labour force participation and hours of work decisions. It 

considers how women’s labour supply decisions are influenced by wages and 

unearned income, levels of human capital, demographic traits, family characteristics 

and government policy. To illustrate how some of the factors identified in the 

literature review influence female labour supply, a profile of women’s labour supply 

by selected characteristics is given in Chapter 4.  

 

Chapter 5 reviews the main procedures used by studies to estimate the determinants 

of labour supply. Following the taxonomy of Killingsworth (1983), it considers the 

procedures used in first- and second-generation studies. The chapter also specifies 

the estimating procedures used in the empirical analysis. Women’s labour supply is 

estimated using Heckman’s (1979) two-stage sample selection correction procedure. 

The determinants of women’s labour force participation are estimated using a 

reduced-form Probit model and the determinants of the hours of work are estimated 

using OLS and a sample selection correction term. A description of the explanatory 

variables used in the models of labour supply is also presented. 

 

The final two chapters in Part I (Chapters 6 and 7) provide the results from the 

empirical analysis of the determinants of female labour supply. Chapter 6 presents 

results from the estimation of the determinants of the labour force participation and 

two hours of work equations using the total data sample of women. Discussion on 

how women’s labour supply decisions respond to increases in wages and unearned 

income is also provided. One of the main findings from the analysis is that women’s 

labour supply responds positively to increases in their wages. Another finding is that 
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women’s labour supply is negatively associated with the number of children they 

have. 

 

In an examination of the robustness of the labour supply models, Chapter 7 presents 

results from the empirical analysis using subsets of the data. Samples of women of 

different ages and different birthplaces, as well as women with different numbers of 

children, are considered. The key finding from the chapter is that while wages are 

associated with increased labour supply and children are associated with decreased 

labour supply, the extent that these variables affect labour supply varies 

considerably. As such, it is possible to infer that the results are sensitive to the 

specification of the labour supply models, a finding which is also pointed out in the 

literature review. 

 

The second part of the thesis, entitled ‘A Study of the Determinants of Women’s 

Family Size Decisions’, provides an empirical analysis of the factors which influence 

women’s decisions to have children. It is also comprised of six chapters. The first 

chapter (Chapter 8) in Part II discusses the theoretical background to the estimation 

of the determinants of fertility behaviour. It presents an overview of the economics 

of the family and outlines a simple model of family size decisions and various 

extensions of the model.  

 

The following three chapters (Chapters 9, 10 and 11) lay out the details for the 

empirical modelling of women’s family size decisions. Chapter 9 provides a 

literature review of the determinants of fertility decisions. It considers how women’s 

decisions on the number of children they have are influenced by wages and unearned 

income, human capital endowments, demographic traits, family characteristics and 

government policy. Most of the literature considered is from overseas research. 

Chapter 10 illustrates the relationship between the number of children women have 

and some of the characteristics identified in the literature review. It uses the same 

data sample as that used in the estimation of the determinants of labour supply. 

 

Chapter 11 reviews the procedures used to estimate the determinants of family size 

decisions in the empirical literature, and outlines the three procedures used in this 

thesis, namely OLS, Sequential Probit and Ordered Probit approaches. OLS is used 
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to estimate the determinants of the implied completed number of children women 

have. A Sequential Probit model is used to estimate the determinants of women’s 

decisions to start a family and their decisions to have additional children. An Ordered 

Probit model is used to estimate the determinants of the probability of having 

membership in a particular ‘number of children’ category. The variables used in the 

equations to estimate fertility are also presented. 

 

The last two chapters in Part II (Chapters 12 and 13) provide the results from the 

empirical analysis of the determinants of women’s completed family size decisions. 

Using a sub-sample of the data set of women who have completed their fertility, 

Chapter 12 considers the determinants of all women’s decisions on the number of 

children they have. It presents results from the three estimating procedures and 

discusses how women’s fertility decisions respond to changes in wages and unearned 

income. One of the main findings from this chapter is that women’s wages have a 

strong negative impact on their family size decisions. The other main finding is that 

the fertility model is robust in the estimation of both the determinants of implied 

completed fertility and of the determinants of being in a particular number of 

children group. It is, however, quite weak when used to estimate the determinants of 

starting a family and having additional children. 

 

Chapter 13 tests the strengths of the family size model by estimating the model on 

women with completed fertility who are of different ages and are from different 

birthplaces. There are a number of key findings from this chapter. First, wages have a 

pronounced negative impact on women’s family size decisions. Second, for the 

groups of women defined by age and birthplace, the fertility model performs better in 

the estimation of the determinants of the implied completed family size decisions 

than for the estimation of the determinants of starting a family or having additional 

children. Third, the determinants of the family size decisions vary across the groups 

of women, suggesting that the empirical results are sensitive to the specification of 

the fertility model. 

 

The summary and conclusion of the thesis is given in Chapter 14. In this chapter, the 

main findings from Part 1 and Part 2 of the dissertation are summarised. The chapter 

also provides discussion on the joint nature of labour supply and fertility decisions, 
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and provides directions for further research and recommendations for government 

policy. 
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Chapter 2 
The Theoretical Background of Labour Supply 

 
2.1 Introduction 

There are many dimensions of labour supply, including the number of individuals 

who are available for productive work, the amount of time each individual devotes to 

work and the quality of labour time. Two dimensions that are of particular interest 

for the labour supply of women are their decisions to enter the paid labour market 

and the number of hours they work. 

 

Neoclassical economic theory suggests that an individual’s decisions to participate in 

the labour market and work a desired number of hours can be explained in the 

context of a work/leisure choice, using a simple static model. In this model, an 

individual’s labour supply decisions, that is their decisions about participation in the 

labour market and about the number of hours they might work, are determined by 

their preferences for leisure and consumer goods, subject to the amount of income 

they receive. 

 

This chapter discusses the theoretical background to the study of labour supply in 

detail. Firstly, it reviews the simple static model of labour supply (Section 2.2). It 

then discusses extensions of the simple model, including the labour supply of family 

members (Section 2.3.1), labour supply and the allocation of time (Section 2.3.2), 

dimensions of labour supply (Section 2.3.3) and other extensions, such as 

discontinuous budget lines and dynamic models (Section 2.3.4). A summary is 

presented at the end of the chapter (Section 2.4).  

 

2.2 Simple Theoretical Model of Labour Supply 

The simple static model of labour supply involves an application of the theory of 

consumer behaviour. This model considers that a representative individual’s labour 

supply decisions are made in the context of a work/leisure choice. The individual is 

assumed to devote time to working in the paid labour market as well as to non-work 

activities known as leisure. Time spent in the paid labour market allows the 

individual to purchase consumer goods. The individual maximises their utility or 
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satisfaction by choosing different combinations of consumer goods and leisure, 

subject to time and budget constraints. 

 

The representative individual’s utility function may be written as: 

  U = U (g, λ; A, ε ), (2.1) 

where:  U = Utility.  

  g = A composite consumer good which is assumed to be a 

normal good5. It also measures real income. 

  λ = Leisure, which is assumed to be a normal good. 

  A = Observed characteristics, such as an individual’s age, sex 

and birthplace. The inclusion of A in the model recognises 

that individuals differ from each other in ways that are 

observed. 

  ε  = Unobserved characteristics, including tastes and motivation. 

The inclusion of ε  recognises that individuals differ from 

each other in ways that researchers cannot measure directly. 

 

An individual’s utility function defined on consumer goods and leisure may be 

illustrated using indifference curves, as shown in Figure 2.1. Each indifference curve 

represents combinations of consumer goods and leisure which yield the same level of 

satisfaction to the individual. The downward slope of the indifference curve implies 

that it is possible to hold the level of utility constant whilst substituting consumer 

goods for leisure. The convexity of the indifference curve to the origin indicates that 

there is imperfect substitution between the two goods. The absolute slope of the 

indifference curve gives the marginal rate of substitution of leisure for consumer 

goods.  

 

The marginal rate of substitution is written as: 

                                                 
5 The composite commodity theorem developed by Hicks (1946) suggests that if the price of each 
good in a group of goods remains in the same proportion with each other, then the group of goods may 
be treated as a single commodity. Therefore, in the simple static model, as long as the prices of the 
consumer goods stay in the same relation to each other they can be grouped into the single 
commodity, g. 
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=
 

m (g, λ; A, ε ), 
(2.2)

where: λMU    The marginal utility of leisure. 

 gMU  = The marginal utility of consumer goods. 

 

The marginal rate of substitution of leisure for consumer goods is also termed the 

individual’s home wage. A home wage is the amount of consumer goods (real 

income) that an individual is willing to forgo for one extra unit of leisure. That is, it 

is the dollar value that an individual places on an extra unit of leisure time.  

 

Economic theory assumes that the individual is a utility maximiser, wanting to 

achieve a position on the highest possible indifference curve. In achieving this goal, 

the individual is constrained in two ways. First, there is the constraint imposed by the 

amount of income they have to purchase consumer goods. The individual can obtain 

income by selling their labour in the labour market to receive a wage. They might 

also receive non-labour (property) income such as interest on investments, 

government payments not related to labour market activity and savings.  

 

The other constraint faced by the individual is time. The simple model of labour 

supply assumes that there is a fixed number of discretionary hours in any time 

period6. Thus, the individual has a limited amount of time available to devote to 

work and leisure. That is: 

 T = h + λ, (2.3)

where: T = Discretionary time. 

 h = Hours of work. 

 

An individual’s time and price constraints may be represented by a budget constraint, 

as shown in Figure 2.1. Assuming that the wage rate is exogenous, and that the 

individual spends all of their income, the budget constraint is written as: 

                                                 
6 Discretionary time in this type of model refers to the time available for the individual that they 
allocate to work and leisure. It is the total time available less the time used for activities needed to 
maintain the individual’s physical capital, such as sleeping, eating and grooming. Hanoch (1980a, p. 
121) refers to this as the time required for self-maintenance. 
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 I = gPg ⋅ = (T – λ) w + v, (2.4) 

where: I = Money income. 

 Pg = Price of one unit of consumer goods. 

 T - λ = The number of hours an individual works (h). 

 w = The individual’s wage rate, which also measures the 

forgone earnings cost of leisure. 

 v = The individual’s non-labour income. 

 

The budget constraint can be alternatively written in real income terms by: 

 g = ( )λ−T VW + , (2.5) 

 

where: 
 

W 
 

= Real wage, given by 
gP

w . 
 

  

V 
 

= Real non-labour income, given by
gP

v . 

 

The individual’s labour supply decision can be broken into two parts, the decision to 

participate in the labour market and the determination of the number of hours they 

work, conditional upon labour market entry. The decision to work or not work 

depends on a comparison between the individual’s market wage and their minimum 

wage for labour market entry, known as the reservation wage. The reservation wage 

may also be defined as the home wage evaluated at the point given by real non-

labour income and T=λ . 

 

More generally, the reservation wage (wr) is expressed as: 

 rw = ( )ε,;, Agm λ , (2.6) 

evaluated at T=λ  and g=V. 

 

An individual will only participate in the labour market if the market wage is greater 

than their reservation wage. If the individual’s reservation wage exceeds their market 

wage, a corner solution is optimal, where the individual only consumes leisure and 

does not work. 

 

The individual’s decision on the number of hours they work is conditional upon their 

participation in the labour market. The simple static model of labour supply assumes 
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that the individual can choose the number of hours they work, ranging from zero 

hours to a maximum of T hours. Their choice in this regard is given by the tangency 

of one of their indifferences curves and the budget constraint.  

 

As shown in Figure 2.1, utility is maximised when the indifference curve iiii is 

tangent to the budget constraint (bc). The optimum position is given at P, where the 

individual purchases g* consumer goods and works ( )*λ−T  hours. 

 
Figure 2.1 Consumer Goods/Leisure Indifference Curves, Budget Constraint and Utility 

Maximisation 
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goods is equal to the absolute value of the slope of the budget curve. That is: 
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g

g

P
MU

 
 

=
w

λMU . (2.8) 

 

Equation (2.8) implies that the utility gained from spending an extra dollar on 

consumer goods is equal to the utility that would be lost from the individual spending 

one dollar less on leisure (where the cost of leisure is measured by the individual’s 

wage rate). 

 

The optimal work/leisure decision is expected to change with changes in the 

individual’s wage rate. An increase in the wage rate raises the total amount of 

income an individual receives from a given number of hours of work. It is assumed 

the individual will use part of this extra income to purchase goods. Given that leisure 

is considered a normal good, the individual will also purchase additional leisure. As 

such, the wage increase reduces the number of hours an individual works. This is 

known as the income effect.  

 

However, an increase in the wage rate also raises the price of leisure relative to the 

price of consumer goods. This causes the individual to substitute consumer goods for 

leisure. Known as the substitution effect, the relatively higher price of leisure caused 

by an increase in the wage rate induces the individual to work more hours. 

 

Using the Slutsky equation, the effects of a wage increase on labour supply can be 

formally written as: 

 
w
h

∂
∂  

 

=
wI

hh
w
h

∂
∂
⋅+

∂
∂

U

, 
(2.9) 

 

where: w
h

∂
∂  

 

=
 

The observed change in labour supply from a change in 

wages. 

 

Uw
h

∂
∂  

=
 

The substitution effect. 

 
wI

hh
∂
∂
⋅  

 

=
 

The income effect. 
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A more conventional method for economic studies on labour supply is to express the 

income and substitution effects in terms of elasticities. These are given as: 
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(2.10)

where: 
h
w

w
h
⋅

∂
∂ = The uncompensated wage elasticity (the overall 

responsiveness of labour supply to a change in wages). 

 
h
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=
 

The compensated wage elasticity (substitution elasticity). 

 
I

hw ⋅  

=
 

The fraction of total income that is earned. 
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=
 

The income elasticity. 

 

The income and substitution effects from an increase in the wage rate may result in a 

backward-bending labour supply curve for the individual. The backward bending 

labour supply curve suggests that for a given individual, hours of work may for a 

time increase as the wage rate rises. However, beyond some point, an increase in the 

wage rate may actually reduce labour supply. 

 

The backward bending labour supply curve is illustrated in Figure 2.2. In Diagram 1 

in the figure, the budget lines are drawn for successive higher wages, denoted as wi, 

wii, wiii, wiv and wv. An increase in the wage rate from wi to wii to wiii reduces the 

amount of leisure time for the individual. For these wage increases, the substitution 

effect exceeds the income effect. However, as the wage rate rises from wiii to wiv to 

wv, the amount of leisure time is increased. In this case the income effect exceeds the 

substitution effect. The combination of these two effects in turn creates a backward-

bending labour supply curve, as shown in Diagram 2 in Figure 2.2. 
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Figure 2.2 Derivation of the Backward-Bending Labour Supply Curve 
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The analysis of income and substitution effects from changes in the wage rate has 

meant that the simple static model of labour supply is quite useful and informative to 

researchers. It has become the standard textbook approach to labour supply (for 

example, see Addison and Siebert, 1979 and McConnell and Brue, 1995). Moreover, 

it appears to provide the theoretical underpinning for the majority of empirical 

studies on labour supply conducted in Australia. For example, the model used in the 

study of married women’s labour supply by Miller and Volker (1983) can be 

interpreted from the perspective of the simple static model outlined above. In this 

study, the labour force participation rate of married women was estimated as a 

function of the women’s expected wages, husbands’ income and observable 

characteristics. It took the form7: 

 PR = ( )AHYWf ,, , (2.11)

where: A = ( )O/BASLAURF pm ,,,%, . 

 PR = Labour force participation rate. 

 W = The wife’s expected wage rate which measures the forgone 

earnings cost of leisure. 

 HY = Husbands’ income. 

 A = The proxies for observed variables that may influence 

labour force participation decisions including fertility levels 

(F), living in a rural area (R), the prime age male 

unemployment rate ( pmU% ), the average school leaving 

age (ASLA) and the proportion of the population born 

overseas (O/B). 

 

Despite the wide acceptance of the model, the simple static model of labour supply is 

recognised as having a number of shortcomings. Many of the shortcomings are a 

result of the fact that the model does not take into account the complexity of the 

labour market. Firstly, it assumes that an individual’s labour supply decisions are 

independent of other individuals’ decisions regarding labour supply. In many cases, 

labour supply decisions are made in the context of the household or family. For 

                                                 
7 It is worth noting that Miller and Volker’s (1983) model was estimated using grouped average data 
rather than individual data. This accounts for some of the variables. In addition, as Miller and Volker 
(1983) include husbands’ income in their estimating equation, their model is an extension of the 
simple static model of labour supply. 
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example, in the household, the labour supply decision of one spouse is generally 

influenced by the labour supply decision of the other spouse.  

 

Secondly, the model assumes that time is allocated to leisure and work. However, 

many individuals are faced with a number of activities which do not fall into these 

categories of work and leisure, such as domestic home duties and childcare.  

 

Thirdly, the simple static model of labour supply only considers one period of time. 

It does not take into account the fact that an individual’s labour supply changes over 

their lifecycle. Nor does it take into account how an individual’s labour supply for 

one year may be different from their daily labour supply.  

 

Finally, the simple static model also assumes that there is an unconstrained, 

continuous choice of labour time that an individual can work. However, many 

individuals work in jobs where the hours of work are not flexible, suggesting that 

budget constraints are discontinuous. Furthermore, the model does not consider 

related inter-temporal lifecycle issues such as decisions about fertility, education and 

retirement.  

 

The simple model of labour supply has been extended to cover all these possibilities. 

As discussed in following section, the extensions of the simple model of labour 

supply include family labour supply models, models which consider the allocation of 

time to activities other than leisure and work, models which take into account 

different time dimensions, models with discontinuous budget lines and dynamic 

models of labour supply. 

 

2.3 Extensions of the Simple Static Model 

As discussed in Section 2.2, the simple static model of labour supply is the standard 

textbook approach to analysing individuals’ labour supply decisions. However, one 

of the main problems with the model is the fact that is it ignores the complexity of 

the labour market. As a result, the model has been reformulated to improve its 

explanatory powers. 
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This section discusses some of the main extensions of the model that are of particular 

interest to the labour supply of women. These extensions include models which take 

into account the labour supply of other family members (Section 2.3.1), models 

which consider how individuals allocate their time among labour and various types 

of non-labour market activities (Section 2.3.2), models which deal with different 

dimensions of time (Section 2.3.3) and models which are of a dynamic nature or 

have other extensions such as discontinuous budget constraints (Section 2.3.4). 

 

2.3.1 Labour Supply of Family Members 

The simple static model of labour supply considers the individual’s labour supply 

decision to be independent of the labour supply decisions of others. However, for 

many individuals, the decision to work or not work depends on what other 

individuals do. Family models of labour supply extend the simple static model to 

allow for the fact that the labour supply decisions are made within the household or 

family, rather than in total isolation. As discussed below, there are three main types 

of labour supply models which consider family members. These are the male 

chauvinist model, the family utility/family budget constraint model and the 

individual utility/family budget constraint model. 

 

The male chauvinist model of labour supply suggests that the husband in the 

household is the first to make his labour supply decision. His decision is made totally 

independent of his wife’s decision and is based solely on his own wage and property 

income. The wife’s labour supply decision is conditional upon what her husband 

does. In the model it is assumed the wife views her husband’s income as a form of 

non-labour income when she makes her labour supply decisions. 

 

The leisure function for the husband is given as: 
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(2.12)

where:  mλ  = Leisure time for the husband. 

  mA  = Observed characteristics for the husband. 

  mε  = Unobserved characteristics for the husband. 
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The leisure function for the wife is expressed as: 
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(2.13) 

 

In its general form, the male chauvinist model of labour supply only differs from the 

simple static model in one respect. This is the treatment of the wife’s non-labour 

income. In the simple static model, non-labour income does not take into account the 

income that an individual receives from their spouse. In the male chauvinist model, 

the non-labour income of the wife includes her partner’s wages. Examples of studies 

that have made use of the male chauvinist model include Barth (1967), Bowen and 

Finegan (1969) and Parker and Shaw (1968). The study of Miller and Volker (1983) 

outlined earlier also falls into this category. The main issue to arise from these 

studies is the fact that the male chauvinist model may be misleading in respect to the 

representation of the husband’s and wife’s labour supplies. For many families, the 

labour supply decision of the husband is affected by what his wife does in terms of 

labour supply8. For example, a husband may not choose to work a large number of 

hours if his wife is working full-time. Likewise, a husband may not work a small 

number of hours if he knows that his wife is not going to contribute financially to the 

household via participating in paid work. 

 

The second type of labour supply model to take into account the labour supply 

decisions of the family is the family utility/family budget constraint model. In this 

model, family utility is maximised rather than individual utility. That is, the 

satisfaction of each member of the family, such as the husband and the wife, is 

maximised jointly instead of individually. In the model, utility is dependent upon the 

family’s total consumption of consumer goods and each individual family member’s 

leisure time. The model takes into account both the husband’s and the wife’s 

consumption of consumer goods and leisure. In its general form, the utility function 

for the family utility/family budget constraint model is: 

 U = U ( )ε,,;,,, fmfmfm AAgg λλ , (2.14) 

where:  U = Utility. 

                                                 
8 See Killingsworth (1983) for further discussion. 
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  mg  = Consumption of consumer goods for the husband. 

  fg  = Consumption of consumer goods for the wife. 

  mλ  = Leisure time for the husband. 

  fλ  = Leisure time for the wife. 

  mA  = Observed characteristics for the husband. 

  fA  = Observed characteristics for the wife. 

 

The model assumes that the family pools their earnings to purchase consumer goods. 

Utility is maximised subject to the family’s budget constraint where the total family 

expenditure is equal to the total family income in the specified period. The family 

budget constraint can be written as: 

 I = ( )fmg ggP + = ( ) ( ) vTwTw ffmm +−+− λλ , (2.15)

where: I = Total family money income. 

 T - mλ  = The number of hours the husband works ( mh ). 

 T - fλ  = The number of hours the wife works ( fh ). 

 mw  = The husband’s wage rate, which is the opportunity cost of 

his leisure time. 

 fw  = The wife’s wage rate, which is the opportunity cost of her 

leisure time. 

 v = The family’s non-labour income. 

 

The leisure function for any family member j obtained from the model is: 
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(2.16)

where: jλ  = Leisure hours for the jth family member. 

 jw  = The wage rate for the jth family member. 

 v = The family’s non-labour income. 

 jA  = The observed characteristics for the jth family member. 

 iA   The observed characteristics for all other family members. 

 ε  = The unobserved characteristics for the family members. 
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One of the major differences between the simple static model and the family 

utility/family budget constraint model is the analysis of the income and substitution 

effects. In the simple static model there is only one substitution effect, whereas the 

family utility/family budget constraint model has two. First, there is the own-wage 

substitution effect. This effect implies that an increase in the husband’s wage will 

impact upon his labour supply decision. Likewise, an increase in the wife’s wage will 

affect her labour supply decision. 

 

Second there is a substitution effect known as a cross-substitution effect. This occurs 

when an increase in the wage of the husband impacts upon the labour supply of the 

wife. Similarly, an increase in the wife’s wage affects the labour supply decisions of 

her spouse. The cross-substitution effect of a rise in one family member’s wage can 

be positive or negative, depending on whether the leisure times of the husband and 

wife are complement or substitute goods. The above specification of equation (2.16) 

permits the direct estimation of these effects. 

 

The structure of the family utility/family budget constraint model implies that the 

income compensated cross-substitution effects for each family member must always 

be equal (see Addison and Siebert, 1979; Ashenfelter and Heckman, 1974 and 

Killingsworth, 1983). However, the income effects for the husband and wife may not 

be equal, implying that the uncompensated cross substitution effects need not be the 

same.  

 

The main feature of the family utility/family budget constraint model distinguishing 

it from the male chauvinist model discussed earlier is the inclusion of the wage rates 

for all family members. Indeed, if the cross-substitution effects between the leisure 

times of family members are all zero, the leisure function for the family utility/family 

budget constraint model is similar to that obtained for the male chauvinist model. In 

this special case, for any family member j, the leisure function may be expressed as: 



Chapter 2    
   

   27

  

jλ  

 

=

( )

⎟
⎟
⎟

⎠

⎞

⎜
⎜
⎜

⎝

⎛
ε

+−∑
≠

iij
g

ji
ii

g

j
j AA

p

vTw

p
w

,,;,
λ

λ , 

(2.17)

where: ( )∑
≠

−
ji

ii Tw λ

 

= The total earnings of all other family members. 

 

However, note that the leisure function outlined in equation (2.17) implies that any of 

the family member’s demand for leisure jλ  is determined by the price of consumer 

goods gp , their wage rate jw , property income v, and all other family members’ 

earnings ( )∑
≠

−
ji

ii Tw λ . In comparison, the male chauvinist model implies that other 

family members’ earnings affect the labour supply decisions only of the wife. 

 

The family utility/family budget constraint model has been used in many studies, 

including Ashenfelter and Heckman (1974), Bognanno, Hixson and Jeffers (1974), 

Gramm (1975), Hall (1973) and Hill (1973). Despite its wide acceptance in the 

empirical literature, the family utility/family budget constraint model has two main 

problems. First, the model assumes that the family as a whole derives utility from 

consumption as a whole. This implies that the distribution of the family’s 

consumption of consumer goods to different family members cannot affect the total 

level of family utility. However, Killingsworth (1983) and Pfouts (1955) argue that 

while this assumption makes sense for the consumption of public consumer goods 

(such as heating and lighting) it is questionable for the consumption of private 

consumer goods (such as food). 

 

The other problem with the family utility/family budget constraint model is the fact 

that the model is silent about how fundamental decisions are made within the family. 

It is implicit that decisions are made on behalf of the family by a household head but 

the model does not provide information on how this decision maker arrives at the 

marginal evaluation for the leisure of family members. In other words, the model 

does not explain the process that actually generates the family’s preference structures 

for work and leisure.  

 



Chapter 2    
   

   28 

The third type of model that considers the labour supply of family members is the 

individual utility/family budget constraint model. The version of the model 

considered here is based on the study by Leuthold (1968) and on the extensions 

developed in the study by Ashworth and Ulph (1981). It focuses on the issue of who 

makes the decisions in the family. Specifically, it is argued that each individual 

maximises his or her own utility function instead of that of the family. The 

individual’s utility is a function of their family’s consumption of consumer goods 

and their own leisure time. There is a single budget constraint. The individual 

therefore makes their labour supply decision in accordance with the amount of 

consumer goods their family will consume and the number of hours they predict 

other family members will work. 

 

In its general form, the individual utility function for the husband can be written as: 

 mU  = ( )( )mmfmfmm AggU ε+ ,;,, λλ , (2.18) 

and, for the wife: 

 fU  = ( )( )fffmfmf AggU ε+ ,;,, λλ . (2.19) 

 

The utility functions presented in equations (2.18) and (2.19) are the same as would 

arise where the husband and wife took each other’s labour supply as given and made 

their own labour supply decisions, operating under independent budget constraints. 

However, in the individual utility/family budget constraint model the husband and 

wife have the single budget constraint of9: 

 I = ( ) =+ fmg ggP ( ) ( ) vTwTw ffmm +−+− λλ . (2.20) 

 

When each family member is maximising their own utility subject to their family’s 

budget constraint, there is the possibility that a family member will base their ‘hours 

of work decision’ on an incorrect value of their partner’s labour supply decision. 

This is the distinguishing feature of the individual utility/family budget constraint 

model.  

 

                                                 
9 This budget constraint is same as the budget constraint in the family utility/family budget constraint 
model (see equation (2.15)). 
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The way in which each family member reacts to the labour supply decisions of their 

partner can be summarised using reaction curves. As shown in Figure 2.3, the 

reaction curves for the husband and wife are depicted as RCm and RCf respectively. 

The reaction curve RCm represents the labour supply of the husband given the labour 

supply of his wife. Similarly, the reaction curve RCf is the labour supply for the wife, 

given the labour supply of her husband. The two reaction curves intersect at point Q. 

Point Q is the only point on the reaction curves where the husband’s and wife’s 

labour supply decisions are consistent with each other’s expectations. That is, at 

point Q, the total earnings of the husband and wife are just sufficient to purchase the 

level of consumer goods that both family members have taken for granted in 

deciding their labour supplies.  

 
Figure 2.3 The Reaction Curves for the Husband’s and Wife’s Labour Supply Responses 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

At any other points on the husband’s and wife’s reaction curves, the labour supplies 

will not be sufficient to purchase the desired level of consumer goods. For example, 

if the wife initially supplied (or was expected to supply) hf1 hours the husband would 

be at point S, and his labour supply would be hm1. When his labour supply is at hm1, 

however, his wife would wish to supply only hf2 hours. This causes the husband to 

increase his labour supply to hm2 because his wife is now working too few hours to 

satisfy their consumption. When the husband’s labour supply is increased to hm2, his 

wife will further reduce her labour supply. This will, in turn, cause the husband to 
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respond by increasing his labour supply again. The reaction process continues until 

the husband and wife reach equilibrium at point Q, where the wife supplies hf3
  hours 

and the husband supplies hm3 hours. At Q, the process of reaction of the husband and 

wife will be stable, if the slope of the husband’s reaction curve exceeds the slope of 

the wife’s (for further discussion see Killingsworth, 1983, p. 35). 

 

Given this process of reaction, the husband’s short-run leisure function in the 

individual utility/family budget constraint model can be written as:  
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and, for the wife it can be expressed as: 
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The inclusion of the partner’s leisure time in these leisure functions distinguishes the 

individual utility/family budget constraint model from the family utility/family 

budget constraint model. In the family utility/family budget constraint model, each 

family member does not take into account the other family member’s demand for 

leisure. However, the partner’s demand for leisure is taken into account in the 

individual utility/family budget constraint model. 

 

In this model, an increase in the husband’s or wife’s wages will cause the usual 

income and substitution effects on their own labour supply. There are no intra-family 

cross-substitution effects. However an increase in one spouse’s wage will result in 

indirect income effects on their partner’s labour supply. For example, a rise in wages 

for the husband increases his family’s earning power. This gives a direct income 

effect on the wife’s leisure time (due to the greater mw  in the expression for 

unearned income). If the increase in wages causes the husband to supply more labour 

there will be a further income effect (due to the ( mT λ− ) term in the expression for 

unearned income) which will lead to his wife reducing the number of hours she 

works. This is termed an indirect income effect. There is a further ‘preference’ effect 
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that arises from the inclusion of the partner’s leisure time in the individual’s utility 

function10. 

 

The outcome of the indirect income effect in the individual utility/family budget 

constraint model is fairly similar to the outcome in the family utility/family budget 

constraint model. However, it is called an indirect income effect instead of a cross-

substitution effect because the husband and wife do not have a single-family utility 

function (Killingsworth, 1983). 

 

One of the main differences between the short-run estimating equations in the 

individual utility/family budget constraint model and the simple static model of 

labour supply is associated with property income. Similar to other labour supply 

models of the family, the individual utility/family budget constraint model includes 

spouse’s income as a form of property income. It also takes into account the demand 

for leisure by each spouse.  

 

The main problem with the individual utility/family budget constraint model is that 

the reaction process of the husband and the wife cannot be readily observed. Manser 

and Brown (1980) and McElroy and Horney (1981) have developed models which 

examine the bargaining process of the husband and wife in greater detail. In these 

models emphasis is placed on the complex decision making processes of the husband 

and wife in regard to the consumption of consumer goods and labour supply. The 

models are not amenable to estimation with data presently available in Australia and 

will not be pursued further in this thesis. 

 

2.3.2 Labour Supply and the Allocation of Time 

One of the key assumptions in the simple static model of labour supply is that the 

individual’s time is allocated to only two categories, working in the labour market 

and leisure. However, there are many activities which do not fall easily into these 

categories. For example, the preparation of meals does not fit the typology of work 

or leisure. Nor do cleaning, ironing, child bearing and rearing and other home 

                                                 
10 Many individual utility/family budget constraint models do not consider this preference effect. 
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preparations. Such activities tend to fall into the broader category of non-market 

work.  

 

The simple static model of labour supply has been extended to take into 

consideration how an individual devotes his or her time between market time, that is 

working in the labour market, and non-market time, that is the time spent outside the 

labour market. This section examines these extensions by briefly discussing the 

general allocation of time model developed by Becker (1965), and then analysing an 

allocation of time model with closer links to the usual study of labour supply, known 

as Gronau’s (1977) model.  

 

The General Allocation of Time Model 

The relationship between non-market activities and market work was initially raised 

in Gary Becker’s A Theory of the Allocation of Time in 1965. This approach to 

labour supply assumed that an individual does not consume time or consumer goods 

by themselves. Thus Becker argued that time cannot generally provide satisfaction to 

the individual without consumer goods, and consumer goods cannot give the 

individual satisfaction without time. As such, the consumer’s decisions can be 

viewed as being made among alternative activities which require both consumer 

good inputs and time inputs (Addison and Siebert, 1979). Accordingly, the price of 

any activity will be determined by its market price and the value of time required to 

do it.  

 

In the model the utility function is defined on activities and can be written as: 

 U = U ( )xi ZZ Κ , (2.23) 

where: iZ  = Activities (also known as commodities) that are themselves 

functions of consumer good inputs and time inputs. These 

may represent any action by an individual, including the 

number of hours they work, attending university, child 

rearing and bearing and leisure time. 

 

The individual combines consumer good inputs and time inputs to create iZ . They 

produce Zi via the household production function, written as: 
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 iZ  = ( )xixii ttggZ ,;, ΚΚ  xi ,1Κ= , (2.24)

where: ig  = The amount of consumer goods devoted to the production 

of activity Zi.  

 it  = The amount of leisure or non-work time devoted to the 

production of activity Zi.  

 

In its simplest form, the allocation of time model assumes that the production 

function of the household is of a fixed coefficient type. That is: 
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where: ia  = The units of consumer goods per unit of activity. 

 ib  = The units of non-work time per unit of activity. 

 

Similar to the simple static model of labour supply, there are time and income 

constraints in the allocation of time model. Hence, the individual is constrained by a 

finite number of hours T, which are allocated to the total sum of time inputs it , and 

market work, h. The time constraint can thus be expressed as: 
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The individual is also constrained by the amount of income they have available. This 

constraint is the same as that presented in the earlier simple static model, namely 

expenditure on consumer goods, ⎟
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The time constraint can be used to write this budget constraint as: 
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where: F = Full income that would be realised if the individual worked 

all the discretionary hours in the time period.  

 

By substituting the expressions for the household production technology into 

equation (2.28) the following budget constraint can be derived: 
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where: 
i

x
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g aZp

i
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The amount of income spent on all activities. 

 
i

x

i
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The value of time allocated to all activities. 

 iπ = The full cost of activity iZ , including the goods cost 

component and the time cost component. That is: 

iigi wbaP
i

+=π . 

 

At utility maximisation, for two activities we have:  
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(2.30) 

 

For the special case where the cost of 1Z  depends only on consumer good inputs and 

there is no time component ( 11 =a  and 01 =b ), and the cost of 2Z  depends only on 

time inputs and there are no consumer good inputs ( 02 =a  and 12 =b ), the utility 

maximising condition in the allocation of time model is the same as that in the simple 

static model of labour supply: 
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The allocation of time by the individual between two activities can be illustrated 

using indifference curves, as shown in Figure 2.4. The y-axis in the figure represents 
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activities which are intensive in consumer good inputs. The x-axis represents 

activities which are intensive in time inputs. The straight line between the axes is the 

full income constraint, bc.  

 
Figure 2.4 Consumer Goods-Intensive Activity and Time-Intensive Activity Indifference 

Curve, Budget Constraint and Utility Maximisation 
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where: 1π  = The full cost of activity 1Z . 

 2π  = The full cost of activity 2Z . 

 

Point P is the optimum. From the (Z1
*

, Z2
*) combination, which generates the 

maximum utility, the amount of time used in activities, ∑∑ ⋅=
x

i
ii

x

i
i bZt ,  can be 

found and the amount of market work can then be determined as: 
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Similar to the simple static model of labour supply, a change in the individual’s 

wages will cause income and substitution effects in the allocation of time model. An 

increase in the individual’s wage increases their ability to purchase all goods. If time-

intensive activities are considered normal goods, then the rise in income will lead to 

an increase in demand for time-intensive activities. This is similar to the income 

effect in conventional consumer theory. 

 

The increase in an individual’s wages may also cause a substitution effect in the 

consumer’s demand for market goods. This occurs because the wage increase will 

raise the cost of all activities, particularly those that are time-intensive. As a result, 

the individual will shift away from time-intensive activities, and increase their 

consumption of consumer good intensive-activities.  

 

The main feature which distinguishes allocation of time studies from the simple 

static model of labour supply is associated with the classification of activities. The 

simple static model only consists of two activities, the consumption of consumer 

goods and leisure. It does not directly take into account the inputs required to 

produce them. The allocation of time model distinguishes between a spectrum of 

activities that range from those with a high earnings costs component, such as 

working in paid employment, to those with a high forgone earnings cost component, 

such as raising children. It also takes into consideration the inputs required to 

produce these activities. The model should be able to assist in the understanding of 

the individual’s responsiveness to changes in the wage rate. However, further 

development seems to be required to meet this objective. This is considered through 

discussion of Gronau’s model. 

 

Gronau’s Model 

Although the general allocation of time model considers how an individual allocates 

his or her time between two activities, the model is not very clear in explaining an 

individual’s labour supply decision (Killingsworth, 1983). Reuben Gronau’s Leisure, 

Home Production and Work - The Theory of the Allocation of Time Revisited in 1977 

extended the ideas raised in Becker (1965) by applying the allocation of time model 

directly to the labour market. The model, known as Gronau’s model, provides many 
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testable predictions and has been used extensively in the literature (see Gronau, 1986 

for a review). 

 

Similar to other models of labour supply, an individual’s utility in Gronau’s model is 

derived from leisure λ and consumer goods g. In its general form utility can be 

expressed as: 

 
 

U = ( )ε,;,U Ag λ , gU ,0> 0U >λ , (2.34)
 

where:  
 

g  
 

= nm gg + . 

 mg  = Consumer goods which are purchased on the market. 

  ng  = Consumer goods which the individual produces at home. 

 

The individual produces the home-produced consumer goods using a household 

production function of: 

 
 

ng  = )(nf , ,0>nf 0<nnf , (2.35)

where:  n = Home production time, that is the time devoted to 

producing consumer goods at home. 

  nf  = The marginal productivity of producing consumer goods at 

home. 

  nnf  = The change in marginal productivity, nf .  

 

There are two important aspects to note regarding the household production function 

in Gronau’s model. First, the marginal productivity of home production, nf , 

diminishes as production increases. A factor that contributes to the diminishing 

productivity of home production is fatigue. Second, consumer goods which are 

produced in the market do not enter Gronau’s home production function.  

 

Figure 2.5 shows the trade off between leisure and home-produced consumer goods. 

If an individual wants to consume a large quantity of home-produced consumer 

goods they must forgo leisure time, or, as will be shown shortly, the time spent in the 

labour market. Hence, as shown in this diagram, as the individual allocates time 

away from leisure towards home production they move from T* to a point along their 

home production frontier. 
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Figure 2.5 Home Production in Gronau’s Model 

The inclusion of both home-produced consumer goods and market-produced 

consumer goods in the model expands the set of constraints confronting the 

individual. The individual maximises their utility subject to three sets of constraints, 

the time constraint, the budget constraint and the production function (Gronau, 

1986). Unlike the simple static model of labour supply, where time is allocated 

between market work and leisure, Gronau’s model includes three categories of time. 

They are leisure time, home production time and time allocated to market work. 

 

The individual’s time constraint can be written as: 

 
 

T = hn ++λ . (2.36) 

 

The budget constraint can be expressed as: 

 
 

mg gP ⋅  
 

=
 

vwh + . (2.37) 

 

As a result, the individual’s problem is to maximise his or her satisfaction through 

the choice of leisure time, household production, hours of work and consumer goods 

purchased in the market, subject to income and time constraints. The maximisation 

problem may be written as: 

MAX ( ),,;,U εAg λ   (2.38) 

through a choice of hn,,λ  and mg , subject to income constraints, time constraints 

and production technology. 
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The maximisation problem is more conveniently written as: 

MAX 

( ) ][][}],;,)(U[ hnTgwhgPAnfg nmgm −−−µ−−−⋅λ−ε+ λλ , 

(2.39)

through a choice of ,,, hnλ  and .mg  

 

In this model an individual will work in the labour market if the marginal value of 

leisure time is less than the market wage. In general form the condition for an 

optimum for an individual who works in the labour market is: 
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=
 

( ) ,m
n wnf =  

(2.40)

where: mw  = The market wage. 

 

The equilibrium allocation of time is illustrated in Figure 2.6. The optimum situation 

for an individual who works is given at P. The number of hours they work is given 

by h*, their leisure time is represented by λ* and the time devoted to home 

production is equal to n*. 

 
Figure 2.6 Utility Maximisation for an Individual Who Works in Market Production  
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If the value of an individual’s marginal productivity in home production is greater 

than the market wage, the individual will not work in the labour market. The 
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optimum condition for an individual who does not work in the labour market can be 

written as: 

 
 

⎟
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=

  

 

( ) .m
n wnf >  

(2.41) 

 

This is illustrated in Figure 2.7. In this diagram the equilibrium is at P. At this 

position the individual’s value of home production exceeds the market wage (as 

reflected in the slope of line ‘bc’) and so they do not work in the labour market. They 

thus only allocate their time between home production and leisure. 

 
Figure 2.7 Utility Maximisation for an Individual Who Does Not Work in the Labour Market 
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Changes in unearned income and wages will affect the labour supply decisions of the 

individual in Gronau’s model in specific ways, depending on whether they initially 

engaged in market work. An increase in unearned income will shift the production 

function vertically upwards. 

  

As shown in Figure 2.8, the increase in unearned income for the individual causes 

the production function to shift from PFi to PFii. This in turn causes the optimum for 

the individual to shift from Pi to Pii. The individual’s leisure time increases from *λ  
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to **λ . However, the increase in unearned income leads to the individual reducing 

their home production from n* to n**
. 

 

Figure 2.8 The Effect of an Increase in Unearned Income for an Individual Who Does Not 
Work in Market Production 

 

 
An important feature of this displacement is that the slope of the production function 

will remain the same at each time input on the horizontal axis. An increase in 

unearned income for an individual who works in the labour market should therefore 

have no impact on the individual’s home production time. This is a result of the slope 

of the production function with the higher level of unearned income being the same 

at n*, yielding a tangency directly above N in Figure 2.9. 
 

However, the increase in unearned income will affect the allocation of time between 

leisure and market work. Similar to the simple static model of labour supply, an 

increase in unearned income for the individual would result in the individual 

increasing their leisure time and reducing the number of hours they work.  
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Figure 2.9 The Effect of an Increase in Unearned Income for an Individual Who Works in 
Market Production 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 

 

An individual’s allocation of time will also change with changes in their wage rate. 

An increase in the wage rate for an individual who does not work may entice them 

into the labour market, because home production has become relatively more 

expensive than market work. An increase in the market wage for an individual who 

works also makes home production relatively less profitable. Therefore the 

individual will reduce the number of hours they spend in home production, until their 

marginal productivity of home production is once again equal to the market wage. 

The increase in the wage also makes leisure more expensive. This will have two 

effects. There is a substitution effect, whereby the individual will decrease their 

leisure hours when their wage increases. The other effect is the income effect, 

whereby the individual increases their leisure time as the wage rate rises. The overall 

effect is ambiguous, as it is in the conventional model discussed in Section 2.2. 
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A number of studies have used Gronau’s model to estimate the determinants of 

labour supply. These include Gronau (1973a, 1973b and 1977), Johnson (1988), 

Kooreman and Kapteyn (1987) and Wales and Woodland (1977). The main 

difference between these studies and the simple static model is that research based on 

Gronau’s model can provide additional insights into labour supply decisions which 

cannot be gained using the simple model. Firstly, Gronau’s model provides a value 

for an individual’s home production time. Secondly, the model provides information 

on how an individual’s home production time responds to changes in the wage rate. 

Thirdly, the model suggests that an increase in labour supply caused by an increase 

in unearned income is largely a result of a decrease in leisure, because the value of 

home production remains relatively the same. Finally, Gronau’s model places 

emphasis on market productivity in home production as a determinant of the wage 

elasticity, whereas the simple static model does not.  

 

Although the allocation of time model and Gronau’s model are useful for explaining 

an individual’s allocation of time among non-market work activities, many of the 

models’ predictions can be derived using the simple static model (see Gronau, 1986 

and Killingsworth, 1983). For instance, Killingsworth (1983) argues that most of the 

propositions on labour supply implied by the allocation of time model are the same 

as those implied by the simple static model. For example, the simple static model 

takes into account the time and forgone earnings of the consumption of consumer 

goods indirectly, rather than directly. The demand for consumer goods in the simple 

static model is influenced by an individual’s wage rate and the price of consumer 

goods, thus implying the individual takes into account the value of their time. 

Likewise, the allocation of time model states that an individual uses consumer goods 

with leisure time. This is also implied in the simple static model because the demand 

for leisure in the model is a function of the prices of all consumer goods as well as 

the wage. 

 

Despite the similarities between the models, the allocation of time model and 

Gronau’s model provide insights into the non-market work activities of an individual 

that cannot be gained using the simple static model. Moreover, they have been used 

to extend economic analysis to diverse fields, including the formation of marriages 

and divorce, fertility decisions and illegal activities.  
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2.3.3 Dimensions of Labour Supply  

One of the other main problems with the simple static model of labour supply is that 

the model does not specify which time period T should be set in. That is, the model is 

silent about whether T refers to hours in a day, week, year or another unit of time.  

 

For many studies the time period used is given by the time period provided by the 

data set (see Killingsworth, 1983). Some studies may use hours worked per week and 

assume that individuals who do not work during the week of the survey are non-

labour force participants. Other studies may use hours worked per year and/or annual 

weeks of work.  

 

Hanoch (1980a) argues that these treatments of T are incomplete and inconsistent. 

For example, an individual who works full-time, such as 40 hours a week, for 26 

weeks a year, would generally be different from an individual who works part-time, 

such as 20 hours a week, for 52 weeks a year. This is despite the fact that both 

individuals are equal in terms of the number of hours they work per year, 1,040 

hours. As such it has been argued that annual hours of work and annual weeks of 

work must be jointly determined within the labour leisure context (ibid). 

 

The simple static model of labour supply has been extended to incorporate different 

dimensions of labour supply, including an individual’s hours worked per year and 

annual weeks of work. The remainder of this section discusses the inclusion of these 

dimensions of labour supply in the simple static model in greater detail. 

 

The study by Hanoch (1980a) began by explicitly addressing the question of 

different dimensions of labour supply. The model used in the study, known as the 

Hanoch model, proposes that an individual’s hours of work per week and weeks of 

work are imperfect substitutes. As such, the individual’s leisure time was divided 

into the leisure hours in a non-working week, ,nλ and the leisure hours in a working 

week, wλ . The individual gains utility from both components of leisure time. 

 

This treatment of λ in the Hanoch model is therefore different from the treatment of 

λ  in the simple static model of labour supply. In the simple static model, utility 
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depends on the total λ hours, whereas in the study by Hanoch (1980a) nλ  and wλ  are 

entered separately into the utility function. Therefore, the individual’s utility function 

becomes: 

 
 

U 
 

 

=

  

U (g, wn λλ , ; A, ε ), (2.42)

where:  nλ  = Leisure consumed in the non-working week, measured 

using annual hours. It is determined by the non-working 

weeks per year and the number of leisure hours available 

during the typical week.  

  wλ  = Leisure consumed in the working week, measured using 

annual hours. It is determined by the weeks worked per 

year and the number of leisure hours during the working 

week.  

 

The individual maximises utility subject to the full-income constraint of: 

( ) FTwvwwgP wwnng =⋅+=⋅+⋅+⋅ λλ ,  (2.43)

where:  F = Full income. 

  nw  = The shadow price of leisure consumed in the non-working 

week. 

  ww  = The shadow price of leisure consumed in the working 

week. 

 

As a result the individual’s problem is to maximise their satisfaction through a choice 

of hours of work, consumer goods, leisure in the working week and leisure in the 

non-working week, subject to income and time constraints. The maximisation 

problem may be written as: 

MAX ( ),,;,,U εAg wn λλ  (2.44)

through a choice of ,,, hwn λλ  and g  subject to income constraints and time 

constraints.  

 

In the model, the demand for leisure functions for leisure consumed in the non-

working week and working week are: 
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(2.46) 

respectively. 

 

The inclusion of nλ  and wλ  allows for the estimation of two time dimensions of 

labour supply, the annual weeks of work k , and the annual hours of work, S . The 

annual weeks of work is estimated by the analysis of nλ  in the model. According to 

Hanoch (1980a), the supply of annual weeks k is the mirror image of the demand for 

leisure in the non-working week, nλ
11.  

 

Therefore, if the weeks worked per year is a function of the wage rate and unearned 

income (in other words ),( vwfk = ), the derivatives of ),( vwfk =  may be 

expressed in terms of the partial derivatives of the demand for leisure in the non-

working week. That is: 

 
 

v
k
∂
∂  

 

 

 

=

  

vT
n

∂
∂
⋅−
λ1 . 

(2.47) 

 

The weeks worked per year by the individual are expected to change with the 

individual’s wage rate. The individual’s labour supply response to a change in 

wages, measured by 
w
k
∂
∂ , may be either positive of negative, depending on the total 

value of the income and substitution effects. There are two substitution effects: a 

change in the wage will affect the shadow price of leisure in both the working week 

and non-working week. While the compensated own-price effect will be negative, 

the cross substitution price effect (that is the effect on the level of leisure in the non-

                                                 
11 If all 52 weeks are available for work, and T is the amount of discretionary time per week, then 

T
k nλ−= 52 . 
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working week of a change in the price of leisure in the working week) can be 

positive or negative, depending on whether leisure times in the working and non-

working weeks are complement or substitute goods12. 

 

The supply of hours worked per year, S, is estimated from nλ  and wλ . The 

opportunity costs of these leisure times vary only with the wage, and so the 

composite commodity theorem can be applied to leisure, meaning that nλ  and wλ  

can be combined to yield the relevant composite commodity of .λ  The supply of 

hours worked per year, S, equals the total hours available for work in any year minus 

the composite commodity, .λ   

 

The key difference between the Hanoch model and the simple static model is the 

emphasis in the former model on the composition of λ rather than on the total 

amount of .λ  Despite this difference, it has been argued that the estimation of S in 

the model, using the composite commodity theory, does not differ from the 

estimation of labour supply using the simple static model (see Killingsworth, 1983, 

pp. 44-45 and Hanoch, 1980a, p. 129). This is because the utility maximisation in the 

model developed by Hanoch (1980a), which takes into account the annual hours of 

work, is identical to the utility maximisation in the simple static model (as both are 

based on an aggregate of leisure λ). As such, the model developed by Hanoch 

(1980a) may not solve for the general problem of which time period the examination 

of labour supply should be set in.  

 

However, the estimation of the determinants of labour supply using the Hanoch 

model can be justified on two grounds (see Hanoch, 1980a, p. 129). Firstly, the 

aggregation of nλ  and wλ  in the model is based on the assumption that they are a 

composite good rather than perfect substitutes. As such, the model overcomes the 

problems associated with the differences in weeks worked per year and annual hours 

of work. Secondly, and more importantly, the estimation of S on its own, as done in 

the simple static model, is not a complete model. This is because it does not consider 

                                                 
12 See Hanoch (1980a, p. 128). 
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how many weeks an individual may work. The Hanoch model takes into account 

both annual hours of work and weeks worked. 

 

A number of new models that address the problem of different dimensions of labour 

supply have emerged in the economics literature. As discussed in the following 

section, many of these models are of a dynamic nature, meaning they take into 

account how factors affecting labour supply vary over an individual’s lifetime. 

 

2.3.4 Other Extensions of the Simple Model of Labour Supply 

There are two other main extensions to the simple static model. These are dynamic 

modelling of labour supply and the estimation of labour supply using discontinuous 

budget constraints. This section discusses these extensions. As the data to be used in 

this thesis do not permit the empirical testing of these models, this section only 

provides a brief overview of the relevant literature.  

 

Dynamic Models of Labour Supply 

One of the key problems with the simple static model of labour supply is that the 

model is set in the one time period of T. This would not pose a threat to the 

estimation of labour supply for the individual if their labour supply remained 

constant over their lifetime. However a number of studies have found that an 

individual’s labour supply changes over their lifecycle. For example, men are 

generally characterised by working continuously in the labour market from the time 

they complete their education until the time when they retire (see Becker, 1975; 

Ghez, 1975 and Killingsworth, 1983). Women are characterised by working 

intermittently in the labour market and working in cycles to combine career and 

motherhood (see Heckman, 1976a; Heckman and Willis, 1979 and Mincer and Ofek, 

1979). 

 

Dynamic models of labour supply have been developed to explain how an 

individual’s labour supply changes over their lifecycle. Unlike the simple static 

model, where labour supply is restricted to a single time period, dynamic models take 

into account multiple time periods. 
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At the most general level, the utility function for an individual in a dynamic model of 

labour supply is: 

 
 

U 
 
 

 

=

  

U ( ,,,;, 1111 Κλ εAg ,,;, tttt Ag ελ  ,Κ  )xxxx Ag ε,;,λ , (2.48)

where: tg  = Consumer goods, consumed in the time period, t. 

 tλ  = Leisure consumed in the time period, t. 

 tA  = An individual’s observed characteristics for the time period, 

t. 

 tε  = An individual’s unobserved characteristics for the time 

period, t. 

 

The individual’s decision period begins at 1=t  and ends at the time period xt = . 

The individual maximises utility subject to income and time constraints. Many of the 

dynamic models of labour supply assume that credit markets are perfect. As such, 

individuals are able to borrow and save income at an exogenously given market 

interest rate, subject to the condition that they must break even over their lifetime. In 

other words, at the end of their lifetime the individual must have a positive or zero 

net worth of unearned income, represented by z. The individual’s z varies over their 

lifecycle.  

 

This can be represented by the budget constraint of: 

 
 

tt zz −+1  
 
 

 

=

  

( ) ( )tgttt gPhwzr
t
⋅−+⋅ ,  (2.49)

subject to 01 ≥+xz ,  

where: tzr ⋅  = The interest earnings on the individual’s net worth of 

unearned income at t. It is equivalent to v in the simple 

static model. 

 

Changes in the individual’s net worth of unearned income from one period to the 

next (that is, t to 1+t ) need not be equal to zero in many dynamic models of labour 

supply. If the individual’s total income ( ttt hwzr +⋅ ) in one period exceeds their 

total expenditure on consumer goods ( tg gP
t
⋅ ) in the same period, then the 
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individual’s net worth of unearned income will increase over time. This implies that 

the individual is saving. If the individual’s total income is less than their spending on 

consumer goods in one period it means that the individual is borrowing and their net 

worth of unearned income decreases over time. As such, property income in the 

dynamic model of labour supply is a ‘choice’ variable (see Cotterman, 1981; 

Killingsworth, 1983 and Smith, 1977).  

 

If the individual does not leave any inheritance or bequests when they die their net 

worth upon death is equal to zero. That is: 

 
 

1+xz  
}

} 

 

=

  

 

0. (2.50) 

 

Under this assumption the individual’s utility is maximised subject to the lifetime 

budget constraint of13: 
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(2.51) 

 

In many ways the dynamic models of labour supply are similar to the simple static 

model, in terms of the specification of the demand for consumer goods and leisure. 

Two main differences lie in the fact that the dynamic models consider multiple time 

periods and that the current income and expenditure in one period affect the 

individual’s labour supply and spending decisions in the next period, via the 

specification of net worth of unearned income, z. 

 

The standard income and substitution effects of a wage increase can be analysed in 

dynamic models. For example, an increase in the individual’s wage in one period 

will increase the individual’s net worth of unearned income. This will lead to the 

individual increasing their consumption of consumer goods and leisure in the period, 

provided that consumer goods and leisure are normal goods. This is known as the 

income effect, or as noted in Killingsworth (1983, p. 123) it is more precisely known 

as the ‘initial wealth effect’. At the same time, an increase in the wage may also 

reduce the leisure consumed in the period because the price of leisure has increased 

                                                 
13 This is the same lifetime budget constraint expressed in Killingsworth (1983, p. 211). 
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relative to the price of consumer goods. This is the substitution effect, or the ‘initial-

wealth-compensated-effect’. The dynamic model also has cross-substitution effects. 

These can be either positive or negative, depending on whether leisure in the initial 

period and leisure in subsequent periods are net complements or net substitutes. 

 

This discussion has outlined a relatively simple dynamic model of labour supply. The 

basic structure of the model has been extended to include models that treat savings 

and financial assets as endogenous and wages as exogenous, and models which treat 

wages as endogenous and savings and financial assets as exogenous. Such models 

provide many testable predictions and have been widely examined in the literature. 

For example, see Hall (1980), Heckman and MaCurdy (1980) and Smith (1980a). 

 

One of the main problems with many dynamic models of labour supply is that the 

structure of the models requires longitudinal data. As there is very limited 

longitudinal data in Australia, dynamic models are not pursued in this thesis.  

 

Discontinuous Budget Constraints 

The other main extension of the simple static model of labour supply is associated 

with the budget constraint. In the simple static model, the budget constraint for the 

individual represents the various combinations of consumer goods and leisure an 

individual could consume given their level of income, their wage rate, and the 

amount time they have. It is assumed to be continuous from zero to T, implying the 

hours an individual can work is continuous from zero hours to T hours. 

 

However, many individuals do not face a continuous budget constraint, and the 

simple static model of labour supply has been extended to allow for the possibility 

that budget constraints are discontinuous. There are three main reasons why an 

individual’s budget constraint may not be continuous. 

 

First, some firms may only offer a ‘take-it-or-leave-it’ workplace regime where the 

employees must work a standard work day or work year14. As such, the individual 

only has the choice of working the set number of hours or not working at all. If the 
                                                 
14 See Bosworth and Dawkins (1980) and Owen (1979) for further discussion on ‘take-it-or-leave-it’ 
workplace regimes. 
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individual has no other alternative jobs they can work in, then the individual’s budget 

constraint shrinks to two points. The first point is the ‘take-it’ point. This point 

represents the income the individual would earn and the hours they would work if 

they accepted the firm’s job offer. The other point is the ‘leave-it’ point. This point 

denotes the income the individual has if they do not work (that is, they refuse the job 

offer). 

 

The second reason why an individual’s budget constraint may be discontinuous is 

because some individuals may not be able to work the complete range of hours from 

zero hours to a maximum of T hours. Rather the individual may only be able to work 

a set maximum number of hours such as h , where h  is less than T. This constraint 

may arise because of health or non-work commitments15. The budget constraint for 

the individual in this case will be continuous from zero to h . 

 

The third reason why an individual’s budget constraint may be discontinuous is 

associated with unemployment. The simple static model of labour supply does not 

take into account unemployment. This is because individuals are assumed to have 

perfect knowledge relating to job offers and wages. Discontinuous budget constraints 

allow for the possibility that the individual is unemployed. The budget constraint for 

an individual who is unemployed depends on the time period that the model is set in. 

Unemployment sets an upper limit that an individual can work in each period, given 

by h . If the model is set in the time period of one day, then an individual who is 

unemployed is likely to have the upper limit of hours worked per day equal to zero 

( h =0). This means there would be only one point on their budget constraint, where 

the individual does not work. However, if the time period is set in a year, then the 

individual’s budget constraint will be continuous from zero to h , depending on how 

long the individual has been unemployed in the period. 

 

When the budget constraint is discontinuous, the chosen level of consumer goods, g, 

and leisure, ,λ  given by the highest attainable indifference curve, may not be tangent 

                                                 
15 See Parsons (1977) for a discussion on why individuals may not be able to work because of their 
health. Non-work commitments which may prevent an individual from working a maximum number 
of hours a week include attending an education course or having to raise children. 
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to the budget constraint. Therefore, the marginal rate of substitution, 
gMU

MUλ , may not 

be equal to the real wage, W. In the situation when 
gMU

MUλ  does not equal W, the 

individual will desire to change the level of consumer goods and leisure until 
gMU

MUλ  

and W are equal, but the desired change is prevented by the circumstances that gave 

rise to the discontinuous budget line. 

 

Discontinuous budget lines have been extensively studied in the literature. Examples 

of studies include Ashenfelter (1980), Blundell and Walker (1982), Deaton and 

Muellbauer (1981) and Ham (1982). However, as these models are not directly 

compatible with data presently available in Australia, they will not be considered in 

this thesis. 

 

2.4 Summary and Conclusion 

This chapter has presented a theoretical background to the estimation of labour 

supply from an economic perspective. It has found that, in its simplest form, an 

individual’s labour supply decisions can be explained in the context of a work/leisure 

choice, subject to income and time constraints.  

 

The individual’s labour supply decisions are analysed in two parts, the decision to 

participate in the labour market and the decision on the number of hours to work, 

conditional upon labour force participation. An individual will only participate in the 

labour market if the wage they receive from working is greater than or equal to the 

shadow price of (that is the value placed on) leisure. The number of hours an 

individual works is given by their preferences for consumer goods and leisure. It can 

be illustrated using indifference curves, and can be seen at the tangency of one of 

their indifferences curves and the budget constraint. 

 

The chapter has discussed some of the extensions of the simple static model of 

labour supply, including models which take into account the labour supply of family 

members; models which consider different aspects of non-labour time; models which 
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allow for different dimensions of labour supply; models which are concerned about 

how an individual’s labour supply changes over their lifecycle and models which 

cater for discontinuous budget lines. 

 

The simple static model and extensions of the model have been widely used in the 

empirical literature. The findings of these studies, pertaining to the estimation of the 

determinants of labour supply in Australia, are presented in the following chapter. 
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Chapter 3 
The Labour Supply of Australian Women: 

A Review of the Empirical Literature 

 
3.1 Introduction 

Chapter 1 illustrated the changes in the labour supply of Australian women over the 

last few decades. There has been a considerable rise in the proportion of women 

participating in the labour market. There has also been a substantial increase in the 

number of hours worked by women, and an increase in proportion of women in part-

time employment. 

 

There are a number of factors that may have influenced Australian women’s labour 

supply. As discussed in Chapter 2, economic theory suggests that an individual’s 

labour supply decisions depend on their preferences for work and leisure. These 

preferences are predominately influenced by human capital endowments, 

demographic variables and family traits. Economic variables such as wages and 

unearned income are important in terms of reflecting the tradeoffs that women face 

in their choice between market work and non-market work activities. Institutional 

factors and government policy are also recognised as factors affecting labour supply 

decisions.  

 

This chapter presents a review of the Australian empirical literature on the labour 

supply of women. It examines how women’s decisions regarding labour force 

participation and the number of hours to work are influenced by economic variables 

(Section 3.2); human capital endowments (Section 3.3); demographic traits (Section 

3.4); family characteristics (Section 3.5) and government policy (Section 3.6). A 

summary of the chapter is presented in Section 3.7. 

 

3.2 Labour Supply and Economic Variables 

The simple static model of labour supply proposes that an individual maximises the 

utility derived from consumer goods and leisure subject to the constraints imposed 

by a fixed amount of time, wages, and unearned income. Accordingly, economic 

variables that are reflected in the tradeoffs that women face are widely regarded as 
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among the main factors influencing their labour supply (see Killingsworth, 1983 for 

further discussion). The extent to which economic variables, including own-wages, 

unearned income, the cost of living and the demand for labour, affect the labour 

supply decisions of women is discussed below.  

 

3.2.1 Labour Supply Decisions and Wages 

The main influence on an individual’s labour supply decisions from an economic 

perspective is generally held to be the individual’s own, or potential, wage rate. 

Theoretically, an individual will base their decision as to whether, and how much, to 

work around the market wage. If the market wage exceeds an individual’s 

reservation wage (measured as the shadow price of leisure when zero hours of 

market work are undertaken) the individual will participate in the labour market. The 

actual hours they work will be determined as the number of hours where the home 

wage (the marginal rate of substitution of market goods for leisure) equals the market 

wage.  

 

An increase in the individual’s wage will affect their labour supply via income and 

substitution effects. For an individual who does not work, there is no income effect 

associated with an increase in the wage rate. Hence, increases in the market wage 

rate are expected to be associated with a higher probability of participation in the 

paid labour market. However, for an individual who works, as discussed in Chapter 

2, the income and substitution effects of an increase in the wage rate offset each 

other. Consequently, increases in the wage may be associated with either additional 

or fewer hours worked among labour force participants.  

 

Conventionally, the relationship between women’s labour supply and wages is 

examined through the analysis of elasticities. Most studies estimating female wage 

elasticities generally find that women’s labour force participation rates are positively 

related to the market wage rate. For example, Greenhalgh (1980) estimates that the 

elasticity for married women’s labour force participation with respect to own-wages 

in Britain was 0.33 in 1971. The American study by Dooley (1982) found that the 

labour force participation elasticities were 0.67 for white married women and 0.20 

for black married women in 1970. 
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The review of female labour force participation elasticities undertaken by Mincer 

(1985) produced a mean labour force participation elasticity with respect to wages 

for women of 0.96 (Mincer, 1985). The review also showed that this elasticity varied 

across countries. For example, the estimates ranged from 0.35 for Britain to 2.02 for 

the Netherlands.  

 

The empirical literature also indicates that the elasticity of hours of work with respect 

to wages is positive for most women. In the review by Killingsworth (1983), women 

in Canada, the United Kingdom, Germany and the United States were reported to 

have an hours of work elasticity of around 0.60, though there was some variation 

across time periods and data sets.  

 

Killingsworth’s (1983) review also suggested that the hours of work elasticities with 

respect to market wages varied according to the method of estimation. Studies that 

employed ‘first-generation’ techniques to estimate labour supply have reported 

smaller elasticities than studies using ‘second-generation’ techniques16. For example, 

Killingsworth (1983) found that the own-wage elasticity for annual hours of work 

ranged from -4.46 to 4.60 in first-generation studies and from –0.89 to 15.24 in 

second-generation studies.  

 

Heckman (1993) also reviewed labour supply elasticities in America. One of the 

main findings from this review was that changes in wages have a much greater 

impact on women’s labour force participation decisions than on their hours of work 

decisions. Heckman (1993) attributes the variations in elasticities obtained by studies 

to the specification of models and failure to correct for sample selection bias17. 
 
                                                 
16 Labour supply studies from the 1960s and 1970s are generally known as ‘first-generation studies’. 
Many of these studies were plagued with sample selection bias. This arose because the sample used to 
estimate the determinants of labour supply was chosen based on factors that were endogenous to 
labour supply. For example, a main determinant of labour supply from an economic perspective is the 
wage rate. Most samples contain wage data only for people who work. Therefore, the inclusion of 
wages in the labour supply model in these earlier studies generally meant that the sample was 
restricted to individuals who work, which, essentially, is what the econometric analysis is attempting 
to explain. There is a wide body of literature on the methods to solve for the sample selection bias 
problem. These are known as ‘second-generation studies’. The methods used in second-generation 
studies emerged in the late 1970s and 1980s, and their principles have remained the framework for 
estimating models of labour supply. See Chapter 5 for further discussion on the methods for 
estimating models of labour supply, including first- and second-generation methods. 
17 It is noted that Heckman (1993) does not provide actual figures on the wage elasticities reviewed. 
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There are a number of studies in Australia that have estimated the own-wage 

elasticity of women’s labour supply. As shown in Table 3.1, these studies have used 

different estimating techniques and data sets. However, they can be broadly 

categorised using the first- and second-generation taxonomy proposed by 

Killingsworth (1983). For example, the study by Miller and Volker (1983) employed 

grouped average data and used OLS to examine the labour supply of women. This is 

typical of first-generation studies. The examination by Scutella (2000-2001) used 

individual data and sample selection correction techniques to examine the hours of 

work by women. This is consistent with second-generation studies. 

 
Table 3.1 Characteristics of Australian Studies Which Estimate the Wage Elasticities of 

Women  
 
Study/Data Data/Sample/Variables Model/Estimation Technique 

Time Series Data  
Wildie (1999) Data: 1984-1997 data on individuals in Queensland. 

Sample: Men and women aged 15 years or more. 
Variables: Real wages, employment ratio, seasons, and 
average net real earnings. 
 

Queensland Treasury’s 
Macroeconomic Model (QMEM). 

First-Generation Cross-Sectional Studies  
Miller and Volker (1983) Data: 1976 data on grouped averages from New South 

Wales and Victoria. 
Sample: Married women aged 15 to 64 years. 
Variables: Expected wages, husbands’ income, male 
unemployment rate, education level, birthplace, locality 
and estimated fertility. 
 

OLS. 

Miller and Volker (1984) Same as Miller and Volker (1983). OLS. 
 

Second-Generation Cross-Sectional Studies  
Ross (1986) Data: 1980 data on individuals living in Sydney. 

Sample: Married women aged 15 to 64 years. 
Variables: Expected wages, husbands’ income, other 
income, education level, labour market experience, 
hours worked in the previous week, age, and children 
(by age).  
 

Sample selectivity correction 
procedures. 

Knudsen and Peters 
(1994) 

Data: 1985 data on individuals. 
Sample: Married women aged 16 to 59 years. 
Variables: Expected wage, non-labour income, 
education level, age, birthplace, locality and children (by 
age). 
 

Sample selectivity correction 
procedures. 

Apps and Rees (1996) Data: 1985/86 data on individuals merged with 1987 
data on individuals. 
Sample: Families, where both partners are aged between 
20 to 54 years and at least one dependent child is 
younger than 15 years. 
Variables: Predicted wages, non-wage income, 
education level, age, household size, children (by age) 
and hours of household work. 
 

Maximum likelihood functions using 
the functional forms from an exchange 
model and a transfer model. 

Shamsuddin (1998) Data: 1990 data on individuals. 
Sample: Married women aged 21 to 64 years. 

Sample selectivity correction 
procedures. 
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Table 3.1 Characteristics of Australian Studies Which Estimate the Wage Elasticities of 
Women  

 
Study/Data Data/Sample/Variables Model/Estimation Technique 

 
Shamsuddin (1998) 
continued. 

Variables: Three measures of wages, predicted wage 
with education variables, predicted wage without 
education variables and the observed wage, family 
income, mortgage debt, education level, age, birthplace, 
cross ethnic marriages, duration of residency, locality 
and children (by age). 
 

Sample selectivity correction 
procedures. 
 

Apps, Killingsworth and 
Rees (1996) 

 

Data: 1990 data on individuals.  
Sample: Families where both partners are aged 25 to 50 
years, the male partner works full-time or the female 
partner works more than 500 hours a year, at least one 
dependent child is less than 15 years. 
Variables: Predicted wages, non-wage income, 
education level and hours of household work. 

Maximum likelihood functions using 
the functional forms of translog and 
the Almost Ideal Demand system. 
Three models were considered: 
-Model 1 was estimated under the 
assumptions of income pooling and 
income exchange. It treated home 
production as being separate for both 
partners and each partner produces a 
different composite good. 
-Model 2 was the same as Model 1 but 
treated home production as a joint task 
by partners, producing one composite 
good. 
-Model 3 was the same as Model 1 but 
treated home production as a joint task 
by partners, producing one composite 
good and includes pure leisure time. 
Model 3 also does not consider income 
pooling between the spouses and is 
estimated with data from 1990 and 
1992. 
 

Kidd and Ferko (2001) Data: 1989/90 and 1994/95 data on individuals. 
Sample: Women aged 18 to 64 years. 
Variables: Expected wages, non-wage income, home 
ownership, education level, labour market experience, 
birthplace, state of residence and children (by age).  

Sample selectivity correction 
procedures. Elasticities were estimated 
using a baseline and extended baseline 
model of wages. The reservation wage 
was specified in a number of ways 
including: 
-A Baseline Model without: 
(i) A linear experience variable. 
(ii) A linear experience variable or 
experienced squared variable . 
(iii) Education variables. 
-An Extended Baseline without: 
(i) A linear experience variable. 
-An Extended Baseline estimated 
using a Tobit model without: 
(i) A linear experience variable. 
 

Scutella (2000-2001) Data: 1995/96 data on individuals. 
Sample: Married women aged 20 to 59 years where the 
husband is employed. 
Variables: Predicted wages, husbands’ income, 
unearned income, education level, age, birthplace and 
number of children (by age). 

Sample selectivity correction 
procedures. 
 

 

Table 3.1 also indicates that Australian labour supply studies estimating the own-

wage elasticity for women have used different variables in their estimating equations. 

For example, the study by Apps, Killingsworth and Rees (1996) included a woman’s 

predicted wage, non-wage income, education level, age, household size, the number 

of children (by the age of each child) and the hours of household work. This was 

different from the variables included in the study by Kidd and Ferko (2001). While 
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Kidd and Ferko (2001) included some of the variables used by Apps, Killingsworth 

and Rees (1996), namely, a predicted wage, non-wage income, education level and 

number of children (by the age of each child), they did not include variables for 

household size and the hours of household work. Kidd and Ferko (2001) did, 

however, include information on whether a woman owned a home, her labour market 

experience, birthplace and the state which she lived in. Unfortunately the individual 

studies do not report whether the results for key variables, such as the own-wage 

elasticity, are sensitive to these specification differences. 

 
Table 3.2 The Labour Force Participation Elasticities of Women With Respect to Own-

Wages, Australian Studies 
 
Study/Estimation Method Sample 

 
Elasticity 

First-Generation Studies   
Miller and Volker (1983)(a) 
 
 
 

OLS with expected wages 
 
 
 

 

All married women aged 15 to 64 years: 
Married women aged 15 to 24 years: 
Married women aged 25 to 34 years: 
Married women aged 35 to 44 years: 
Married women aged 45 to 54 years: 

0.93 
0.22 
0.44 
0.64 
0.87 

 OLS with instruments for wages All married women aged 15 to 64 years: 
Married women aged 15 to 24 years: 
Married women aged 25 to 34 years: 
Married women aged 35 to 44 years: 
Married women aged 45 to 54 years: 

1.82 
0.86 
1.76 
1.24 
1.63 

 
Miller and Volker (1984)(a) OLS with average wage and 

income regressors 
All married women aged 15 to 64 years: 
Married women aged 15 to 24 years: 
Married women aged 25 to 34 years: 
Married women aged 35 to 44 years: 
Married women aged 45 to 54 years: 
Married women aged 55 to 64 years: 

0.93 
0.69 
0.69 
0.81 
1.05 
1.07 

 Logit estimation All married women aged 15 to 64 years: 
Married women aged 15 to 24 years: 
Married women aged 25 to 34 years:  
Married women aged 35 to 44 years: 
Married women aged 45 to 54 years: 

0.71 
0.48 
0.13 
0.80 
1.02 

  Married women aged 55 to 64 years: 0.69 
 

Wildie (1999) QMEM All men and women: 0.22 
 

Second-Generation Studies   
Kidd and Ferko (2001) 

1989/90 data 
 

 
 

 
Baseline Model:  

No Experience(b) 
No Experience, Experience2 
No Education 

 
 
All women: 
All women: 
All women: 

 
 

0.53 
0.09 
0.51 

 
 
 

1994/95 data: 

Extended Baseline Model: 
No Experience 
Tobit model-no Experience 

Baseline Model:  
No Experience 
No Experience, Experience2 
No Education 

Extended Baseline Model: 
No Experience 
Tobit model-no Experience 

 
All women: 
All women: 
 
All women: 
All women: 
All women: 
 
All women: 
All women: 

 
0.53 
1.20 

 
0.76 
0.07 
0.54 

 
0.77 
1.61 

Notes: (a) Miller and Volker (1983 and 1984) did not provide wage elasticities where the 
relevant regressors were insignificant. 

 (b) No experience, no experience and experience2, and no education indicates that 
these variables were omitted from the reservation wage equation.  
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The studies in Australia that have estimated the labour force participation elasticity 

with respect to own-wages for women have generated a range of findings. These are 

presented in Table 3.2. The labour force participation elasticity ranges from 0.13 to 

1.82 in first-generation studies and from 0.07 to 1.61 in second-generation studies. 

 

As is the case with overseas studies, the elasticity of labour force participation with 

respect to wages for Australian women varies according to estimation procedure and 

data set. The mean elasticity for all studies is 0.75 (see Table 3.3). This is on par with 

the elasticities presented in Killingsworth (1983). 

 
Table 3.3 Comparative Labour Force Participation Elasticities of Women With Respect to 

Own-Wages, Australian Studies(a) 

 
Type of Study Mean  

Elasticity 
Range of 

 Elasticities 
Number of 
Elasticities 
Examined 

 
All studies 0.75 0.07 to 1.82 15 
First-generation studies 0.92 0.22 to 1.82 5 
Second-generation studies 0.66 0.07 to 1.61 10 
Studies which use grouped data 1.10 0.71 to 1.82 4 
Studies which use individual data 0.62 0.07 to 1.61 9 
Notes: (a) The mean elasticities and ranges are based on studies that examine samples of all 

women, and do not consider studies conducted for women with specific 
characteristics (for example, Australian-born versus overseas-born). 

 

The elasticities from Australian studies which used OLS (first-generation studies) are 

higher than the elasticities in studies which employed sample selectivity correction 

procedures (second-generation studies). Hence, the mean labour force participation 

elasticity with respect to own-wages for Australian studies using OLS is 0.92, whilst 

the mean for studies using sample selection correction techniques is 0.66.  

 

The type of data also appears to affect the estimates of the own-wage elasticities. For 

example, the mean labour force participation elasticity with respect to own-wages for 

women using grouped averaged data (Miller and Volker 1983 and 1984) is 1.10. This 

is higher than the elasticities produced in studies using individual data, of 

approximately 0.62. 

 

The hours of work elasticities with respect to own-wages for Australian women are 

presented in Table 3.4. The elasticities range from –0.19 to 1.30 in second-generation 
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studies18. This range is substantially smaller than the range reported in Killingsworth 

(1983) though, admittedly, fewer studies are reviewed here. The majority of 

Australian studies produce a positive hours of work elasticity, except for those using 

observed wages (such as Shamsuddin, 1998) or those which consider the labour 

supply of the household (such as Apps, Killingsworth and Rees, 1996). However, the 

estimated elasticities vary depending on the estimating procedure, data set and the 

specific sample used in the study.  

 
Table 3.4 The Hours of Work Elasticities of Women With Respect to Own-Wages, 

Australian Studies 
 
Study/Estimation Method 
 

Sample Elasticity 

Second-Generation Studies   
Ross (1986)  All married women: 1.30 
    
Knudsen and 
Peters (1994) 

 Annual hours worked per year by married women: 
Weekly hours worked by married women: 

0.39 
0.32 

    
Apps and Rees 
(1996) 

Exchange Model 
Transfer Model 

All married women: 
All married women: 

0.18 
0.23 

 
Wage with education 
variables 

 
Immigrant married women from English speaking backgrounds 
(ESB): 
Immigrant married women from non-English speaking backgrounds 
(NESB): 
Australian-born married women: 
All married women (dummy variables for ESB and NESB women): 

 
 

0.28 
 

0.13 
0.85 
0.68 

 
Shamsuddin 
(1998) 

 All married women (dummy variables for immigrant arrival periods): 0.66 
Wage without education 
variables 

 

All married women (dummy variables for ESB and NESB women): 
All married women (dummy variables for immigrant arrival 
periods): 
Australian-born married women: 

 
 

ESB immigrant married women: 
NESB immigrant married women: 

0.74 
 

0.72 
0.88 
0.36 
0.19 

 

Observed wages 
 

All married women (dummy variables for ESB and NESB women): 
All married women (dummy variables for immigrant arrival 
periods): 
Australian-born married women: 
ESB immigrant married women: 
NESB immigrant married women: 

-0.12 
 

-0.12 
-0.16 
-0.08 
-0.06 

Apps, 
Killingsworth and 
Rees (1996) 

 

Model 1 
Income pooling: 
 
Exchange:          

 
TL(a)      
AID(a) 

TL        
AID 

 
All married women: 
All married women: 
All married women: 
All married women: 

 
0.11 
0.11 

-0.16 
-0.19 

 Model 2 
Income pooling:  
 
Exchange:           

 
TL(a)      
AID(a) 

TL        
AID 

 
All married women: 
All married women: 
All married women: 
All married women: 

 
0.25 

-0.04 
0.09 
0.10 

 Model 3 
Exchange:           

 
TL        
AID 

 
All married women: 
All married women: 
 

 
0.53 
0.48 

Kidd and Ferko 
(2001) 

No Experience(b) 
No Experience, 
Experience2 
No Education 

All women: 
 
All women: 
All women: 

1.00 
 

0.10 
0.71 

                                                 
18 It appears that there are no first-generation studies in Australia which estimate models of hours of 
work and provide elasticities. 



Chapter 3   
   

   63

Table 3.4 The Hours of Work Elasticities of Women With Respect to Own-Wages, 
Australian Studies 

 
Study/Estimation Method 
 

Sample Elasticity 

Scutella (2000-2001)  All married women aged 20 to 59 years: 
Married women aged less than 25 years: 
Married women aged 25 to 34 years: 
Married women aged 35 to 44 years: 

0.08 
0.03 
0.09 
0.10 

  Married women aged 45 years or more: 
Married women with no children: 
Married women with 1 child: 
Married women with 2 children: 

0.09 
0.10 
0.11 
0.07 

  Married women with 3 children: 
Married women with 4 or more children: 
Married women and youngest child aged under 3 years: 
Married women and youngest child aged 3 to 4 years: 
Married women and youngest child aged 5 to 9 years: 
Married women and youngest child aged 10 to 15 years: 
Married women with postgraduate education: 
Married women with undergraduate education: 
Married women with diploma education: 
Married women with vocational education: 
Married women with no qualification: 

0.02 
0.00 
0.06 
0.01 
0.07 
0.11 
0.08 
0.02 
0.08 
0.10 
0.09 

Notes: (a) TL and AID refer to the functional forms of translog and Almost Ideal Demand 
System, respectively. 

 (b) No experience, no experience and experience2, and no education indicates that 
these variables were omitted from the reservation wage equation.  

 

Overall, the mean hours of work elasticity is 0.33. This is smaller than the average 

elasticity in Killingsworth’s (1983) review. It is also less than half the labour force 

participation elasticity. This is consistent with the review by Heckman (1993) who 

suggests that women’s labour force participation elasticities with respect to own-

wages are considerably larger than the hours of work elasticities with respect to 

wages.  

 

Married women also have lower elasticities compared to all women in Australia. 

Thus, Table 3.5 suggests the mean elasticity for married women is 0.29. This is 

almost half the elasticity for all women, of approximately 0.60.  

 

Furthermore, studies that consider the labour supply decisions of the household, 

namely the studies by Apps, Killingsworth and Rees (1996) and Apps and Rees 

(1996), produce lower elasticities compared to studies which examine only the 

labour supply of women. For instance, the mean hours of work elasticity with respect 

to wages for women when estimating models of household labour supply is 0.14. The 

corresponding elasticity for studies that analysed only the labour supply of women is 

0.50. 
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Table 3.5 Comparative Hours of Work Elasticities of Women With Respect to Own-Wages, 
Australian Studies(a) 

 
Type of Study Mean 

Elasticity 
Range of 

Elasticities 
Number of 
Elasticities 
Examined 

 
All studies 0.33 -0.19 to 1.30 25 
Studies using data on married women 0.29 -0.19 to 1.30 22 
Studies using data on all women 0.60 0.10 to 1.00 3 
Studies which consider the labour supply of the individual 0.50 -0.12 to 1.30 15 
Studies which consider the labour supply decision of the household 0.14 -0.19 to 0.53 10 
Studies which use data from before 1985 0.67 0.32 to 1.30 3 
Studies which use data from 1986 to 1990 0.24 -0.19 to 0.88 18 
Studies which use data from 1991 onwards 0.47 0.08 to 1.00 4 
Notes: (a) The mean elasticities and ranges are based on studies that examine samples of all 

women, and do not consider studies conducted for women with specific 
characteristics (for example, Australian-born versus overseas-born). 

 

The specification of equations also appears to influence the hours of work 

elasticities. Kidd and Ferko (2001) produce an hours of work elasticity of 1.00 when 

the reservation wage equation included the square of labour market experience but 

not a linear experience term. They produce an elasticity of 0.10 when both labour 

market experience and its square were excluded from the model for reservation 

wages, and an elasticity of 0.71 when education was not included in the reservation 

wage model. 

 

A number of important conclusions arise from this discussion. First, the labour force 

participation and hours of work elasticities in Australia tend to suggest that wages 

play a greater role in women’s decisions to enter the labour market than in their 

decisions on the number of hours they work. This relationship is consistent with that 

reported in Heckman (1993).  

 

Second, the impact of own-wages on female labour supply varies substantially, 

depending on estimation technique and data. The differences in the wage elasticities 

produced by various estimating techniques may reflect inaccuracies in the 

specification of the labour supply model. As discussed in Footnote 16, studies which 

employ first-generation estimating procedures do not specify their labour supply 

models in a manner consistent with economic theory (see Chapter 5 for more 

information). The differences in the wage elasticities produced using different data 

sets may be result of two factors: (i) the labour supply and wages of women have 

changed over time and as such data from different time periods are expected to 

produce different elasticities; (ii) different types of data may measure different 
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aspects of women’s labour supply. For example, studies which use grouped average 

data do not capture decisions for each individual woman and therefore may produce 

results that are different from studies using individual-level data.  

 

Third, the variables included in the model also may influence the size of the 

elasticities. For example, Scutella (2000-2001) suggests that there is a positive 

correlation between the size of the hours of work elasticities (in absolute terms) and 

the age of the woman. Therefore, studies which estimate the determinants of labour 

supply on data samples with different aged women are expected to produce different 

elasticities. Moreover, studies which estimate the determinants of labour supply on 

data samples covering women of all ages without appropriate statistical controls for 

age may also report different elasticities. 

 

Finally, the range of the elasticities produced in second-generation studies in 

Australia is similar to the range of elasticities produced in first-generation studies. As 

such, it appears that the greater sophistication of the methodologies underlying the 

more recent studies has not been accompanied by the reporting of own-wage 

elasticities that fall in a narrower range. 

 

3.2.2 Labour Supply Decisions and Unearned Income 

The role of unearned income is well established in the theoretical literature relating 

to labour supply. In the simple static model discussed in the previous chapter, 

unearned income is a component of the budget constraint and thus it contributes to an 

individual’s capacity to purchase consumer goods. Unearned income also affects the 

individual’s reservation wage. It is expected that an increase in unearned income will 

cause an individual to reduce their labour supply. This is because the individual does 

not have to work the same number of hours as they did before to purchase a desired 

level of consumer goods.  

 

There are a number of ways to measure a woman’s unearned income. The unearned 

income of a woman who lives alone can be represented by the income she receives 

from interest on investments, government payments not related to labour market 

activity, and savings. It is expected that an increase in unearned income will cause a 

woman living on her own to reduce her labour supply. 
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The unearned income for a woman who does not live on her own, such as a woman 

who is married, is largely comprised of the earnings of other family members. As 

discussed in Chapter 2, the traditional model of labour supply has been extended to 

include the impact of the earnings of other family members on an individual’s labour 

supply decision. For example, the male chauvinist model of labour supply suggests 

that a married woman takes into account her husband’s earnings when making her 

labour supply decision. Likewise, the family utility/family budget constraint model 

of labour supply suggests that the husband and wife pool their income to satisfy a 

joint household constraint, and the individual utility/family budget constraint model 

proposes that a married woman maximises her own utility, based on the number of 

hours she predicts her spouse to work. In these three models, it is expected that an 

increase in the earnings of the husband will result in the wife reducing her labour 

supply. 

 

The findings in the empirical literature are consistent with theoretical expectations. 

For example, the review by Killingsworth (1983) suggests that women’s labour 

supply responds negatively to an increase in their total income.  

 

Similar to the effect of changes in own-wages on labour supply, the impact of an 

increase in unearned income on women’s labour force participation and hours of 

work can be expressed in terms of elasticities. In Killingsworth’s (1983) review, the 

hours of work elasticity with respect to total income for women ranged from –0.47 to 

2.10 in first-generation studies, and from –0.48 to 0.48 in second-generation studies. 

These ranges were slightly larger than the range in the cross-country review by 

Mincer (1985), of –0.63 to 0.66. 

 

While the majority of the elasticities presented in Killingsworth (1983) and Mincer 

(1985) were negative, there was considerable variation. This variation appears to be 

related to each study’s estimating procedure and data. There was also variation in the 

income elasticities across country of analysis. For example, in Mincer’s (1985) 

review, the mean labour supply elasticity for women in America was 30.0− . It was 

20.0−  for women in Britain. Although this difference may be compounded by the 

differences in estimating procedure and data samples, the study by Knudsen and 

Peters (1994) also found differences in the income elasticity of women across 
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countries using data from the Luxembourg Income Study19. In the study, the annual 

hours worked elasticity with respect to income ranged from –0.03 for women in the 

United States to –0.15 for women in Germany. 

 

The majority of the Australian literature regarding labour supply and unearned 

income considers the effect of husbands’ income on the labour supply decisions of 

wives. Several studies indicate that an increase in husbands’ income will reduce the 

labour supply of married women. For example, Brooks and Volker (1985), using 

1981 data, found that the labour force participation rate of married women decreased 

with spouses’ income.  

 

Other Australian studies consider the effects of non-labour income, family income 

and total income on female labour supply. For example, Apps, Killingsworth and 

Rees (1996) use non-labour income, Shamsuddin (1998) uses family income and 

Scutella (2000-2001) uses total income. These studies also report that women’s 

labour supply decreases with an increase in income. For instance, using data from 

1990, Shamsuddin (1998) found that for every $10,000 increase in family income, 

the annual hours worked by women fell by 26 hours for Australian-born women, 24 

hours for immigrant women born in an English speaking country and 38 hours for 

immigrant women born in a non-English speaking country20. 

 

The findings in Australian studies are presented in Table 3.6. The labour supply 

elasticity for women with respect to income in Australia ranges from 66.0−  to 1.80 

in first-generation studies and 31.2−  to 04.0−  in second-generation studies. This is 

substantially larger than the range in the review by Killingsworth (1983). 

 

With the exception of studies that considered the income elasticity for women in 

different age cohorts, namely the studies by Miller and Volker (1983 and 1984), the 

labour supply elasticities with respect to income for women are negative. As 

                                                 
19 The Luxembourg Income Study contains national micro data on income, demographic 
characteristics, expenditure, and occupation for 25 countries. The study brings together 66 household 
surveys from the countries into a common database which enables consistency for international 
economic comparisons. 
20 The hours of work elasticities with respect to income from the study by Shamsuddin (1998) are 
presented in Table 3.6. 
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presented in Table 3.7, the mean income elasticity for all women is 82.0− . This is 

relatively larger than the mean of 32.0−  in Mincer’s (1985) review. 

 
Table 3.6 The Labour Supply Elasticities of Women With Respect to Unearned Income, 

Australian Studies 
 
Study/Elasticity/Measure/ 
Dependent Variable 
 

Estimation Method Sample Elasticity 
 

First-Generation Studies   
Miller and Volker (1983)(a) OLS All women aged 15 to 64 years: -0.39 
-Average married male income  Women aged 15 to 24 years: -0.21 
-Labour force participation  Women aged 25 to 34 years: -0.61 
  Women aged 35 to 44 years: -0.37 
  Women aged 55 to 64 years: 0.91 
 Instrumental  All women aged 15 to 64 years: -0.66 
 variables Women aged 15 to 24 years: -0.47 
  Women aged 25 to 34 years: -1.05 
  Women aged 35 to 44 years: -0.53 
  Women aged 55 to 64 years: 1.80 
    
    
Miller and Volker (1984)(a) 

-Average married male income 
-Labour force participation 

OLS with average 
wage and income 
regressors 

All women aged 15 to 64 years: 
Women aged 15 to 24 years: 
Women aged 25 to 34 years: 

-0.39 
-0.30 
-0.46 

  Women aged 35 to 44 years: -0.46 
 Logit All women aged 15 to 64 years: -0.22 
  Women aged 15 to 24 years: -0.23 
  Women aged 25 to 34 years: -0.18 
  Women aged 35 to 44 years: -0.38 
  Women aged 45 to 54 years: -0.61 
  Women aged 55 to 64 years: -0.17 

 
Second-Generation Studies 

  

Knudsen and Peters (1994)  Sample selectivity  Annual hours worked by married women: -0.04 
-Gross family income  correction procedures  Weekly hours worked by married women: -0.04 
-Hours worked    
    
Apps and Rees (1996)  Exchange Model All married women: -0.15 
-Non-labour income per year Transfer Model All married women: -1.45 
-Hours worked    
    
Apps, Killingsworth and Rees 
(1996) 

Model 1:  
Income      

 
AID 

 
All married women: 

 
-1.42 

-Non-labour income per year Exchange  AID All married women: -2.31 
-Hours worked Model 2: 

Exchange  
 
AID 

 
All married women: 

 
-1.91 

 Model 3: 
Exchange 

 
AID 

 
All married women: 
 

 
-1.66 

Shamsuddin (1988)  
-Family income 

Sample selectivity 
correction procedures 

Australian-born married women: 
ESB immigrant married women: 

-0.06 
-0.05 

-Hours worked  NESB immigrant married women: -0.10 
    
Scutella (2000-2001) 
-Total income 

Sample selectivity 
correction procedures 

All married women aged 20 to 59 years: 
Married women aged under 25 years: 

-0.10 
-0.04 

-Hours worked  Married women aged 25 to 34 years: -0.10 
  Married women aged 35 to 44 years: -0.13 
  Married women aged 35 to 44 years: -0.13 
  Married women aged 45 years or more: -0.09 
  Married women with no children: -0.08 
  Married women with 1 child: -0.10 
  Married women with 2 children: -0.12 
  Married women with 3 children: -0.12 
  Married women with 4 or more children: -0.12 
  Married women and youngest child aged under 3 years: -0.08 
  Married women and youngest child aged 3 to 4 years: -0.17 
  Married women and youngest child aged 5 to 9 years: -0.13 
  Married women and youngest child aged 10 to 15 years: -0.12 
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Table 3.6 The Labour Supply Elasticities of Women With Respect to Unearned Income, 
Australian Studies 

 
Study/Elasticity/Measure/ 
Dependent Variable 
 

Estimation Method Sample Elasticity 
 

Scutella (2000-2001) continued.  Married women with postgraduate education: -0.11 
  Married women with undergraduate education: -0.08 
  Married women with diploma education: -0.11 
  Married women with vocational education: -0.12 
  Married women with no qualification: -0.10 
Notes: (a) Miller and Volker (1983 and 1984) did not provide income elasticities where the 

relevant regressors were insignificant. 
 

The elasticity varies across studies depending on the estimating procedures. For 

example, first-generation studies produce smaller21 income elasticities than second-

generation studies. The mean elasticity for first-generation studies is –0.42, while in 

studies adopting second-generation approaches it is –1.00.  

 
Table 3.7 Comparative Labour Supply Elasticities of Women With Respect to Income, 

Australian Studies(a) 
 
Type of Study Mean 

 Elasticity 
Range of 

 Elasticities 
Number of 
Elasticities 
Examined 

 
All studies -0.82 -2.31 to -0.04 13 
First-generation studies -0.42 -0.66 to -0.22 4 
Second-generation studies -1.00 -2.31 to -0.04 9 
Individual labour supply studies -0.26 -0.66 to -0.04 7 
Household labour supply studies -1.48 -2.31 to -0.15 6 
Notes: (a) The mean elasticities and ranges are based on studies that examine samples of all 

women, and do not consider studies conducted for women with specific 
characteristics. 

 

Unlike the wage elasticities discussed in Section 3.2.1, studies which estimate the 

determinants of labour supply using household models produce larger income 

elasticities compared to studies using individual-based models. For example, the 

mean labour supply elasticity with respect to income for women using household 

models is –1.48. The corresponding mean elasticity for studies using individual 

labour supply models is –0.26. 

 

Despite the majority of Australian studies indicating that women reduce their labour 

supply with an increase in income, there are a few studies which do not follow 

theoretical expectations (see Evans, 1988 for a discussion). For example, Miller and 

Volker (1983 and 1984) report that the income elasticity for married women aged 55 

                                                 
21 In this discussion of income elasticities, relative sizes are assessed with reference to absolute values. 
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to 64 years varies from 0.91 to 1.8022. Likewise, Kidd and Ferko (2001) found that 

the level of exogenous income (including husbands’ income) was insignificant in 

determining the probability of employment for women23. 

 

There are a number of factors which may explain the inconsistency between the 

empirical relationship of income and female labour supply in some studies and 

theoretical expectations. One such explanation is the spouse selection process. Apps 

(1981) argues that career orientated men, earning large incomes, seek out and marry 

career-orientated women, who also earn large incomes. Therefore, in some cases it is 

possible for husbands’ income to be positively associated with their wives’ labour 

force participation (Evans, 1996). 

 

Another factor is associated with the measurement of unearned income. As 

previously mentioned, unearned income refers to all the income an individual 

receives, excluding their earnings from working in the paid labour market. However, 

there are few data sets that contain an accurate measure of this magnitude. Many 

studies only use variables that are indicative of an individual’s unearned income. As 

such results produced using these variables may be misleading. For example, Miller 

and Volker (1983) use the total income of the husband as a proxy for unearned 

income. However, the pooling of income situation in the household is unknown. 

Therefore, the use of a husband’s income to measure unearned income may 

underestimate a wife’s unearned income in a family with a high degree of income 

pooling. It may overestimate a wife’s unearned income in a family which does not 

share their income. 

 

In addition, the elasticities produced appear to be sensitive to the measurement of the 

income variable as well as to the variables included in the model. For example, 

studies which measure income as total income produce larger elasticities than studies 

using husbands’ income. Likewise, Table 3.6 shows that the income elasticity varies 

by women’s age, with younger women having smaller elasticities than older women 

(see, Miller and Volker, 1983 and Scutella, 2000-2001).  

                                                 
22 The 55 to 64 year aged group is, however, the exception in this study. 
23 A similar study in Canada by Carliner, Robinson and Tomes (1980) found that unearned income 
(excluding husbands’ income) did not influence the labour supply significantly in 1971. 
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Similar to the discussion on wage elasticities, a crucial finding from the review of 

unearned income elasticities presented above is that the range of elasticities produced 

in second-generation studies is similar to the range produced in first-generation 

studies As such it again appears that the use of more sophisticated methodologies 

that characterise second-generation studies has not resulted in income elasticities 

being reported in a narrower range.  

 

3.2.3 Cost of Living and Labour Supply Decisions 

If the price of goods were to change, it would affect an individual’s real value of 

unearned income. This, in turn, will affect the individual’s labour supply decisions. It 

is expected that an increase in the cost of living will result in the individual 

increasing their labour supply to compensate for the rise in the price of goods and 

services.  

 

Many Australian studies on female labour supply have overlooked the effect of the 

cost of living on labour supply behaviour (see Connolly, 1996 for a discussion). For 

the most part this is because most studies use cross-sectional data to estimate labour 

supply (for example, see Miller, 1985; Miller and Volker, 1983 and 1984). The use 

of this type of data allows for the assumption that prices are relatively constant 

across individuals and therefore they can be removed from the estimation of models 

of labour supply24 (see Killingsworth, 1983).  

 

Some Australian studies do highlight the importance of taking prices into account. 

For example, Brooks, Sams and Williams (1982) and Filmer and Silberberg (1977) 

suggest that wages should be expressed relative to the price of consumer goods and 

services (real wages) when estimating models of labour supply. As a result these 

studies consider the effects of real own-wages on labour supply rather than nominal 

wages. Likewise, the study by Leaper and Silberberg (1977) considers the effect of 

real household income, measured by household income deflated by the Consumer 

Price Index, when examining women’s labour force participation. 

 

                                                 
24 This assumption is not just restricted to studies on labour supply. For example, the Australian study 
by Miller (1988) omits the prices of market goods from an estimating equation of fertility under the 
assumption that such prices do not vary across individuals in the cross-section of data. 
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Other studies have considered measures for the cost of living other than prices, such 

as mortgage repayments and consumer home loan availability (see Clark, 1996; 

Connolly, 1996; Connolly and Rogers, 1994; Kalb, 1999 and Shamsuddin, 1998). On 

the whole, these studies have found that increasing household indebtedness from 

changes in consumer home loans has resulted in increases in the labour supply of 

women25. For example, using data from 1991, Shamsuddin (1998) found that the 

hours of work elasticity with respect to mortgage debt was 0.03 for Australian-born 

women, 0.05 for immigrant women born in English speaking countries and 0.02 for 

immigrant women born in non-English speaking countries. These values are quite 

small, a fact that is reinforced when the estimates are presented in terms of absolute 

impacts. Hence a $10,000 increase in mortgage debt was argued to increase the 

annual hours of work by Australian-born women by 17 hours. It would increase the 

annual hours of work by immigrant women from English speaking countries and 

immigrant women from non-English speaking countries by 33 hours and 14 hours, 

respectively. 

 

The findings in Australia are consistent with the international literature regarding 

labour supply and mortgage repayments. For example, the Canadian study by Fortin 

(1995) found that mortgage repayments were positively correlated with the labour 

force participation of married women. Likewise, the British study by Greenhalgh 

(1980) found that home ownership reduced the probability of married women 

participating in the labour market by 10 per cent. 

 

3.2.4 Labour Supply Decisions and the Demand for Labour 

The labour supply of women may also be affected by the demand for labour. In times 

of low economic activity, the level of unemployment is likely to increase and the 

demand for labour is likely to fall. This may affect labour supply in two ways. It may 

cause a discouraged worker effect, as discussed below, or an added worker effect, as 

discussed in Section 3.5.3 of this chapter.  

 

                                                 
25 It should be noted that the direction of causation in the study by Connolly and Rogers (1994) is 
unclear, and Clark (1996) does not present any statistical evidence to support the claims made in the 
study. 
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The discouraged worker effect is a result of workers ‘dropping out’ of the labour 

market after becoming pessimistic about their chances of finding work (see Bingley 

and Walker, 2001; Cain, 1966; Greenhalgh, 1977 and McConnell and Brue, 1995). 

There are several ways in which this effect can be measured. These are shown in 

Table 3.8. Some Australian studies measure the discouraged worker effect by 

including the total unemployment rate in the model of labour supply (for example, 

see Brooks, Sams and Williams, 1982 and Filmer and Silberberg, 1977). Other 

studies estimate the effect using the male unemployment rate (see Miller and Volker, 

1983 and 1984). Some studies also consider the female unemployment rate (see 

Gregory, McMahon and Whittingham, 1985)26. 

 

There are quite a few Australian studies which report that female labour supply is 

influenced by a discouraged worker effect. This finding is more common in studies 

using time series data, as can be seen in Table 3.8. For example, the examination by 

Brooks, Sams and Williams (1982) found that increases in the unemployment rate 

caused married women aged 15 to 54 years to reduce their labour force participation. 

Likewise, the study by Miller and Volker (1984) found there was a discouraged 

worker effect among married women aged 15 to 24 years and those aged 35 to 44 

years. Filmer and Silberberg (1977) reported similar findings, arguing that the 

discouraged worker effect was smaller for women in the older age cohorts. This 

suggests that economic conditions are more important when analysing new entrants 

to the labour market than they are when studying already participating in the labour 

force27. 

 

There are a number of overseas studies that have analysed the discouraged worker 

effect for female labour supply. The findings of many of these studies suggest that 

women become discouraged and exit the labour market when economic conditions 

worsen. For example, Cain and Dooley (1976) and Dooley (1982), using the male 

unemployment rate as a measure for the discouraged worker effect, suggest that the 

labour force participation rate of married women falls as male unemployment rises. 

                                                 
26 It is noted that measuring the discouraged worker effect by the female employment rate has strong 
endogeneity issues. 
27 Similarly, Wooden (1996) found that the youth labour force was highly responsive to economic 
conditions in 1995, whereby the youth labour force participation rate would improve as economic 
conditions improve. 
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Table 3.8 Selected Australian Labour Supply Studies With Variables to Measure 
Discouraged and Added Workers 

 
Study/Data/Sample 
 

Discouraged/Added Workers Major Findings 
 

Filmer and Silberberg 
(1997) 
1922-1974 data 
Married women aged 15 
years or more 
 

-The total unemployment rate for all persons. 
 

There was a discouraged worker effect among 
women. The effect was greater among women 
in the younger age cohorts. 
 

   
Brooks, Sams and Williams 
(1982) 
1921/22-1975/79 data 
Women aged 15 years or 
more 

-The total unemployment rate for all persons. 
-An indicator of the demand for female labour 
(measured by the ratio of total employment to 
the male labour force). 

There was a discouraged worker effect among 
married women aged 15 to 54 years and an 
added worker effect for married women aged 
55 years or more. The total unemployment 
rate did not significantly affect the labour 
force participation of unmarried women. 
 

  The demand for labour was associated with 
increases in the labour force participation of 
married women aged 55 years or more. It did 
not affect the labour force participation of all 
other women. 
 

Leaper and Silberberg 
(1977) 
1964-1977 data 
Women aged 15 years or 
more 
 

-The unemployment rate for persons aged 15 
years older. 

There was a discouraged worker effect among 
all married women. 
For unmarried women, there was an added 
worker effect for those aged 15-19 years and 
there was a discouraged worker effect for all 
other women in different age cohorts. 
 

Gregory, McMahon and 
Whittingham (1985) 
1966-1980 data 
Married women aged 20 to 
44 years 

-The married female unemployment rate. The unemployment rate did not significantly 
affect the labour force participation of 
women. 

   
Miller and Volker (1983) 
1976 data 
Married women aged 15 to 
64 years 

-Prime-age (35 to 44 years) male 
unemployment rate. 

The male unemployment rate did not 
significantly affect the labour force 
participation of women aged 15 to 54 years. 
There was an added worker effect for women 
aged 55 to 64 years. 
 

Miller and Volker (1984) 
1976 data 
Married women aged 15 to 
64 years 

-Prime-age (35 to 44 years) male 
unemployment rate. 

There was a discouraged worker effect for 
women aged 15 to 24 years and 35 to 44 
years. For women of other ages, the male 
unemployment rate did not affect women’s 
labour supply. 

   
Wildie (1999) 
1984-1997 data 
Men and women aged 15 
years or more 

-The total employment ratio (which is 
measured by the ratio of total employed to the 
adult population). 

There was a strong added worker effect 
among men and women. The labour force 
participation elasticity with respect to the total 
employment ratio was 0.55. 

 

Despite these findings, most of the empirical literature on labour supply does not 

take into account the effect of labour market conditions. This may be because the 

unit record data sets used in most studies only contain broad regional information. 

This effectively precludes including in the estimating equation a relevant measure of 

the discouraged worker effect, such as the unemployment rate in the local labour 

market.  
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In addition, the empirical literature may have overlooked the effect of economic 

conditions on labour supply because discouraged workers are difficult to measure 

(see Merrilees, 1978 and Haig and Wood, 1978 for a debate on the appropriate 

measurement of discouraged workers). Discouraged workers by definition are 

individuals who are willing to work but do not because they believe they cannot find 

a job. As such, they generally cannot be classified as unemployed persons. Rather 

they are defined as the hidden unemployed. Whilst most data sets do not contain 

information on the reasons why individuals do not participate in the labour market, 

there are some quality data sets that do (see, for example, ABS, 2003 ‘Persons Not in 

the Labour Force’, Cat. No. 6220.0). It appears that most analysts have a preference 

for this more direct information over the indirect estimates obtained from models of 

labour supply. 

 

3.3 Labour Supply and Human Capital Endowments 

Human capital endowments, such as education levels and labour market experience, 

are recognised as major influences on an individual’s labour supply decision. Such 

endowments may affect labour supply directly by altering the preferences and 

attitudes for work and leisure, and indirectly by influencing the wage rate. The effect 

of education and labour market experience on labour supply is discussed below. 

 

3.3.1 Women’s Labour Supply and Their Education 

Women’s education levels, such as level of schooling or post-school qualifications, 

are widely regarded as a major determinant of their labour supply. It is expected that 

women with high education levels have a greater incentive to participate in the 

labour market and work a greater number of hours than women with lower education 

levels (see Figures 3.1 and 3.2). 

 

The links between level of education and labour supply derive from both the wage 

rate and preference channels noted above. Highly educated individuals generally 

command higher wages than those with lower levels of education (see, for example, 

Preston, 2001). It has been suggested that a higher level of educational attainment 

alters women’s perceptions about work and entering the labour market. For example, 

Evans (1988) argues that having a higher educational attainment changes the cultural 

attitude of women towards working. Likewise Kohn (1977) notes that educational 
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attainment provides an individual with a desire and the taste to participate in the 

labour market. 

  
Figure 3.1 The Labour Force Participation Rate of Women Aged 15 to 64 Years, by Highest 

Educational Attainment, Australia, 2001(a) 
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Source: ABS (2001a), Education and Training Experience, Australia, Cat. No. 6278.0, 
Canberra, Australia. 

Notes: (a) The figure contains the most recent data available from the ABS. 
 

The findings in Australia are consistent with the international literature regarding 

educational attainment and female labour supply (see Cain and Dooley, 1976; 

Carliner, Robinson and Tomes, 1980; Dooley, 1982; England and Farkas 1986; 

Greenhalgh, 1980 and Heckman and MaCurdy, 1980). For instance, the study by 

Greenhalgh (1980) found that married women possessing a degree in 1971 were 20 

per cent more likely to participate in the labour market than women who did not 

possess any post-school educational attainments28. Likewise, the Canadian study by 

Carliner, Robinson and Tomes (1980) found that one year of education increased 

women’s labour supply by 0.53 hours a week and by 0.75 weeks a year. 

 

                                                 
28 The study by Greenhalgh (1980) used the qualification levels of teaching, nursing and clerical to 
proxy a woman’s educational attainment. This was done to overcome multicollinearity issues arising 
from having the same educational attainment variables to estimate the models of wages and labour 
supply.  
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Figure 3.2 The Proportion of Women Aged 15 to 64 Years, Working in Full-Time or Part-
Time(a) Employment by Highest Educational Attainment, Australia, 2001 
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Source: ABS (2001a), Education and Training Experience, Australia, Cat. No. 6278.0, 
Canberra, Australia. 

Notes: (a) Full-time employment is defined as working more than 34 hours a week. Part-
time employment is defined as working fewer than 35 hours a week. The figure 
contains the most recent data available from the ABS. 

 

The discussion up to this point has considered the effect of educational attainment on 

women’s labour supply once their qualification has been obtained. However, an 

individual’s labour supply is also influenced by their student status. It is generally 

expected that an individual’s labour supply is suppressed during times when they are 

investing in education29. Once their education is complete, their labour supply is 

expected to increase. It may also be possible for student status to positively influence 

an individual’s labour supply because of the financial costs associated with studying. 

 

There is a limited body of research on the effects of student status on labour supply, 

with most studies producing findings that are consistent with expectations that study 

decreases labour supply (for example, see Bentley and O’Neil, 1984; 

Demeulemeester and Rochat, 2000). However, most likely due to data limitations, it 

appears that the effect of student status on female labour supply has not been 

comprehensively studied in the Australian literature. 
                                                 
29 See Evans (1998) and Santow and Bracher (1994) for further discussion. 
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3.3.2 Labour Supply and Labour Market Experience 

Labour market experience is another potential determinant of women’s labour 

supply. It is expected, ceteris paribus, that women with higher levels of labour 

market experience at a given point in time are more likely to participate in the labour 

market than women with little experience in the paid workforce.  

 

This relationship may result from a number of factors. First, there is a strong positive 

association between an individual’s labour market experience and wages (see 

Preston, 1997 and Rummery, 1992). Therefore, women with high levels of labour 

market experience have an increased incentive to participate in the labour market. 

Second, individuals who have been in the labour market for long periods may have 

strong attachment (that is, preference) to working or a strong attachment to their jobs. 

Thirdly, individuals with high levels of labour market experience may find it easier 

to gain employment than individuals who have never worked before. Finally, there 

may be inertia in women’s work-decisions. This implies that women’s labour supply 

decisions in the past will largely influence their labour supply decisions in the future. 

It has been argued that the inclusion of labour market experience in labour supply 

models may capture taste factors which cannot be generally observed by researchers 

(see Nakamura and Nakamura, 1985a, 1985b, 1992 and 1994 for further discussion). 

 

Beyond some threshold level of experience, however, the relationships outlined 

above may change. This is largely because labour market experience is strongly 

related to an individual’s age. In general, labour supply generally falls after an 

individual reaches the age of 50 years. This means the labour market experience 

variable may confound lifecycle and other behavioural factors. 

 

There have been a few Australian studies which have considered the relationship 

between labour supply and labour market experience (see Chapman, et al., 2001; 

Gray and Chapman, 2001; Kidd and Ferko, 2001; Ross, 1984 and Stromback, 

Chapman, Dawkins and Bashe-Jones, 1992). Of these studies, the majority confirm 

the expectation that labour market experience is positively related to labour supply. 

For example, the examination by Kidd and Ferko (2001), using 1994/95 data, found 

that an increase in the potential labour market experience for women improved the 
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probability of them being employed. Similar findings are reported in Gray and 

Chapman (2001) and Ross (1984). 

 

Despite the results in the studies outlined above, many studies estimating labour 

supply tend to overlook labour market experience as a potential determinant. The 

main reason for this is that many data sets do not contain information on actual 

labour market experience. Rather, the data sets contain information that enables 

potential labour market experience, defined as the age minus school leaving age, to 

be estimated30. In this situation, researchers have often preferred to use an age 

variable in place of potential labour market experience (see, for example, Gray and 

Hunter, 1999 and Knudsen and Peters, 1994). The links between age and labour 

supply are discussed in Section 3.4. 

 

3.4 Labour Supply and Demographic Traits 

An individual’s demographic characteristics include their age, ethnicity, locality, and 

health status. These characteristics help shape an individual’s preferences for work 

and leisure. Therefore, the inclusion of demographic traits in a model of labour 

supply can assist in the explanation of why individuals with the same wage rate and 

level of unearned income supply different amounts of labour31. A summary of the 

findings on labour supply and demographic characteristics from the Australian 

literature is presented below. 

 

3.4.1 Women’s Labour Supply and Age 

As illustrated on Figure 3.3, on average, a woman’s labour supply changes over their 

lifecycle. It is generally expected that a woman will supply an increasing quantity of 

labour until she reaches her childbearing ages (generally around the ages of 25 to 35 

years). During the early years of motherhood, the woman is expected to either drop 

out of the labour market or work only on a part-time basis. Once all of her children 

attend school, the woman will typically return to the labour market, or increase the 

number of hours worked. The woman is expected to continue to participate in the 
                                                 
30 The study by Rummery (1992) uses data on actual years worked rather than potential labour 
experience for the estimation of the gender wage gap in Australia. Rummery (1992) concluded there 
are marked variations across women between actual years worked and potential years of labour 
market experience. 
31 Demographic characteristics are expressed as A in the simple static model of labour supply outlined 
in Chapter 2. 
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labour market until she retires. These behavioural responses create an ‘m’ shaped 

pattern of labour supply with age, and it is typical of many women (see Austen, 

Jefferson and Preston, 2001 and Chapman, et al., 2001 for examples of such profiles 

of women’s labour supply). 

 
Figure 3.3 The Labour Force Participation Rates for Women Aged 15 to 59 Years, by Age, 

Australia, February 1978 to February 2004, Original Figures  
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Source: ABS (2004a), Labour Force, Australia, Detailed, Cat. No. 6291.0.55.001, Canberra, 
Australia. 

 

There are many Australian studies which show that a woman’s age is an important 

determinant of labour supply (see Beggs and Chapman, 1988; Eyland, Mason and 

Lapsley 1982; Family Matters, 1993; Gray and Chapman, 2001; Shamsuddin, 1998; 

Wooden, 1996 and Wooden and VandenHeuvel, 1997). The study by Eyland, Mason 

and Lapsley (1982), for example, indicates that women’s labour force participation 

tends to peak around the age of 25 to 29 years. Their study, using data from 1977, 

also found that women aged in their late 20s were significantly more likely to be 

working in full-time employment than women of other ages. 

 

Studies comparing the labour supply of Australian women by different age groups 

also suggest that women aged 50 years or more supply less labour than their younger 
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counterparts (see Evans, 1988; Eyland, Mason and Lapsley, 1982; Family Matters, 

1993; VandenHeuvel, 1999 and Young, 1989).  

 

There are two factors which may explain the reduced labour supply of older women. 

Several studies have found that older women’s labour supply is significantly 

influenced by their retirement income and their husbands’ retirement decisions (see 

Austen and Birch, 2001; Evans, 1996 and Leaper and Silberberg, 1977). For 

example, the study by Leaper and Silberberg (1977) found that, in 1974, a 10 per 

cent rise in the retirement income of Australian women aged over 55 years would 

reduce their labour supply by approximately 10 per cent. Similarly, Scutella (2000-

2001) found, using 1995/96 data, that married women reduced their labour force 

participation if their husbands were considered to be of an ‘old’ age. The American 

study by Heckman and MaCurdy (1980) found that husbands’ retirement decisions 

significantly reduced the likelihood of wives working over the period from 1968 to 

1975. 

 

Older women may also supply less labour than younger women in Australia due to 

cohort effects. These can emerge as age effects in empirical studies which use cross-

sectional data. For instance, Young (1989) suggests that younger women will have 

higher labour force participation rates over their entire lifetime than women who are 

older. Age cohort effects can be seen in Figure 3.3, where the labour force 

participation rate for women in 1978 was considerably lower across all age cohorts 

than the participation rate for women in 2004. For example, in 1987, the labour force 

participation rate for women aged 25 to 34 years was 50 per cent. By 2004, this 

figure had increased almost one-third, to 70 per cent.  

 

Due to cohort effects, the extent to which variables affect women’s labour supply 

will vary according to the age group examined. This can be seen in Tables 3.2 and 

3.6, whereby Miller and Volker (1983 and 1984) find that the labour force 

participation elasticities with respect to own-wages and income vary across age 

cohorts. As a result, the findings of studies which use cross-sectional data and which 

do not take age effects into account should be treated with caution. 
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3.4.2 Women’s Labour Supply and Ethnicity 

A woman’s ethnicity has been argued to influence her preferences for work and 

leisure. There are several ways to measure ethnicity, including birthplace, the length 

of time since immigration to the destination country, and proficiency in speaking the 

destination country’s language. Several Australian studies have included ethnicity 

variables such as these in their models of labour supply. The findings of these studies 

are discussed below. 

 

Birthplace 

According to Miller and Volker (1983), there are no strong theoretical priors attached 

to the relationship between the labour supply of women and their birthplace. 

Therefore it is unsurprising that the Australian literature examining the effect of 

birthplace on female labour supply has produced mixed findings, as shown in Table 

3.9. 

 

Several Australian studies have found that overseas-born women have lower 

participation rates than their Australian-born counterparts (see Ackland, Williams 

and Marshall, 1992; Foster and Baker, 1996 and Wooden, 1990). There is also 

evidence to suggest that the labour supply of women varies between immigrant 

women born in English countries and those born in non-English speaking countries. 

Immigrant women born in non-English speaking countries generally have lower 

labour force participation rates than their counterparts born in English speaking 

countries (see Shamsuddin, 1998 and Wooden, 1990). For example, Shamsuddin 

(1998) suggests that, in 1990, the incidence of employment for immigrant women 

born in non-English speaking countries was 42 per cent, while it was 53 per cent 

among immigrant women born in English speaking countries.  

 

Several studies have found that immigrant women born in English speaking countries 

have labour supply patterns similar to those of women born in Australia. For 

example, using 1991 data, Wooden and VandenHeuvel (1997) found that there was 

no significant difference between the labour supply responses of married women 

born in Australia and the labour supply responses of immigrant women born in 

English speaking countries. 

 



Chapter 3   
   

   83

Table 3.9 Selected Australian Labour Supply Studies With Birthplace Variables 
 
Study/Data/Sample 
 

Birthplace Variable Major Findings 
 

Miller (1985)(a) 
1973 data 
Married women  

-Born in Australia. 
-Born overseas. 

Women who are born overseas work 
significantly more hours than women born 
in Australia. 

   
Miller and Volker (1983) 
1976 data 
Married women aged 15 to 64 
years 
 

-Born in Australia. 
-Born overseas. 

Women who are born overseas are 
significantly more likely to participate in 
the labour market than women born in 
Australia. 

Woodland (1987) 
1981 data 
Men and women aged 60 years 
or more 

-Born in Australia or New Zealand. 
-Born in Britain, Ireland, Canada, USA or 
South Africa. 
-Born in all other countries. 

Birthplace does not significantly affect the 
labour supply of men and women. 

   
Knudsen and Peters (1994) 
1985 data 
Married women aged 16 to 59 
years 

-Born in European countries. 
-Born in Asian countries. 
-Born in Australia. 
 

Being born in a European country 
significantly increased the weekly hours 
worked by women. Being born in Asian 
countries did not significantly affect weekly 
hours worked. Birthplace is an insignificant 
determinant of the annual hours worked for 
all women. 

   
Shamsuddin (1998) 
1990 data 
Married women aged 21 to 64 
years 

-Born in Australia. 
-ESB women. 
-NESB women. 

There is no significant difference between 
the hours worked by women born in 
Australia or ESB women. 
NESB women work a significantly greater 
number of hours than other women. 

   
Kidd and Ferko (2001) 
1994/95 data 
Women aged 18 to 64 years 

-Born in Australia. 
-Born overseas. 

Women born in Australia are more likely to 
participate in the labour market compared 
to women born overseas. 

   
Cobb-Clark and Chapman 
(1999) 
1994-1995 data 
Immigrant women aged 15 
years or more 

-Born in Oceania/Antarctica region. 
-Born in Middle East/North Africa region. 
-Born in South East Asia/Southern Asia. 
-Born in North East Asia. 
-Born in Northern America. 
-Born in South Central America including 
Caribbean. 
-Born in Africa except North Africa. 

Birthplace did not significantly affect the 
labour force participation of all immigrant 
women. 

   
Scutella (2000-2001) 
1995/96 data 
Married women aged 20 to 59 
years 

-Born in Australia. 
-Born in Europe or Middle East. 
-Born in Asia. 
-Born in America/Africa. 

Women born in Europe, the Middle East or 
Asia are significantly less likely to 
participate in the labour market compared 
to women born in Australia.  
Being born in America/Africa does 
significantly affect the labour supply of 
women. 

Notes: (a) The study by Miller (1985) does not specify the age of the women in the data 
sample. 

 

Other studies, however, have found that overseas-born women supply larger amounts 

of labour than women born in Australia. For instance, Brooks and Volker (1985), 

using data from 1981, found that immigrant women were more likely to be employed 

than their Australian-born counterparts. Likewise, using data from 1973, Miller 

(1985) found that women born overseas worked a larger number of hours and were 

more likely to participate in the labour force than women born in Australia. The 

difference between these studies and those reviewed above may be associated with 

the time period analysed. The data studied by Brooks and Volker (1985) and Miller 
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(1985) are from a much earlier date than the data used by Wooden and 

VandenHeuvel (1997). The patterns of labour supply among women may have 

changed over time, particularly as the birthplace mix of the overseas-born aggregate 

has changed in the face of proportionately more immigrants arriving from Asian 

countries. 

 

There are also a number of Australian studies which indicate that the labour supply 

of women is not influenced by birthplace variables. For example, the study by 

Brooks and Volker (1985) found that, in 1981, a woman’s birthplace was only 

weakly associated with the number of hours she worked. Likewise, using data from 

the same time period, the examination by Woodland (1987) found that birthplace was 

insignificant in determining the labour supply behaviour of women aged over 60 

years. 

 

Duration of Residence 

The duration of residence is another potential influence on women’s labour supply 

decisions. This variable has been used as a measure of post-immigration adjustment. 

Women who are recent immigrants to the destination country may supply less labour 

than women who are born in the country or who have lived in the country for long 

periods. This is because recent immigrants may not have pre-arranged jobs when 

they first enter a country32. Moreover, their skills and experience may not be fully 

transferable to the destination country’s labour market, and this may reduce the 

amount of labour they are prepared to supply. Recent immigrants in the destination 

country may also supply more labour than their counterparts who have lived in the 

country for longer periods due to the large financial costs associated with migration. 

They may also supply more labour to support their husband’s ‘investments’ in 

employment33. 

                                                 
32 Immigrants who have pre-arranged jobs or who visit their destination country before they migrated 
to it may supply more labour compared to other women. For example, the study by Cobb-Clark and 
Chapman (1999) found that immigrant women who visited Australia prior to migration were 
significantly more likely to participate in the labour market compared to women who had not. 
33 This notion stems from the ‘family investment strategy’, which suggests that immigrant couples 
divide their labour supply so that their long-term utility is maximised. Women generally supply more 
labour shortly after migration to the destination country in jobs which offer relatively high pay but 
little future wage growth. They do this to finance their family’s consumption whilst their husbands 
work in low paying jobs which offer high future wage growth (see Baker and Benjamin, 1997 for 
further discussion). 



Chapter 3   
   

   85

Australian studies which examine the association between duration of residence and 

female labour supply have generally reported that immigrant women increase their 

labour supply the longer they live in Australia (see Brooks and Volker, 1985 and 

Wooden and VandenHeuvel, 1997). For example, Brooks and Volker (1985), using 

1981 data, found that women’s labour force participation rates significantly increased 

with years of residence in Australia.  

 

However, there are some studies which indicate that the duration of residence 

variable does not influence the labour supply decisions of immigrant women. For 

instance, Miller (1985) indicates that married immigrant women’s labour supply 

patterns in 1973 were not related to their duration of residence in Australia. It is 

unclear, however, whether this result is attributable to the small sample size of the 

study or whether it is a finding which may carry across to studies based on larger 

databases that use a similar specification of the estimating equation.  

 

Proficiency in Speaking English 

Immigrant women’s labour supply decisions may also be influenced by their ability 

to speak the language of their destination country. Women who do not speak the 

destination country’s language fluently may find it difficult to find employment and 

so be discouraged from entering the workforce. Therefore, it is expected that 

immigrants to Australia possessing a high level of proficiency in English will supply 

more labour than immigrants with low levels of English proficiency.  

 

There is a small body of Australian literature examining the effects of English 

proficiency on women’s labour supply (see Cobb-Clark and Chapman, 1999; Gray 

and Hunter, 1999 and Wooden and VandenHeuvel, 1997). However, these studies 

have produced mixed findings, as shown in Table 3.10. On one hand, the studies by 

Cobb-Clark and Chapman (1999) and Gray and Hunter (1999) report that women 

who are less proficient in English have lower labour force participation rates than 

women who are proficient in this language34. On the other hand, Wooden and 

VandenHeuvel (1997) note that the differences in the labour supply of married 

immigrant women from non-English speaking countries and married women born in 
                                                 
34 Gray and Hunter (1999) examine the English proficiency of Indigenous Australians and non-
Indigenous Australians rather than that of immigrants. 
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Australia or those born aboard in English speaking countries could not be explained 

using a proficiency in English variable. 

 
Table 3.10 Selected Australian Labour Supply Studies With English Proficiency Variables 
 
Study/Data/Sample 
 

English Proficiency Variable Major Finding 
 

Gray and Hunter (1999)(a) 
1986, 1991 and 1996 data 
Women aged 22 to 64 years 

-Difficulty in speaking English. 
-No difficulty in speaking English. 

Difficulty in speaking English significantly 
reduces the labour force participation of 
non-Indigenous women compared to 
women who had no difficulty in speaking 
English. 
Difficulty in speaking English does not 
significantly affect the labour supply of 
Indigenous women. 

   
Wooden and VandenHeuvel 
(1997) 
1991 data 
Married women aged 15 to 64 
years 

-Speaks English not well or not at all and 
speaks other language at home. 
-Speaks English well or very well and 
speaks other language at home. 
-Speaks only English. 

English proficiency is an insignificant 
determinant of the labour supply of 
women. 

   
Cobb-Clark and Chapman 
(1999) 
1993 and 1995 data 
Women aged 19 to 64 years 

-Speaks English well or very well. 
-Speaks English badly or not very well. 

Women who spoke English well or very 
well have significantly lower labour force 
participation rates than women who only 
speak English. 
Women who speak English badly or not 
very well had significantly lower labour 
force participation rates than women who 
only speak English.  

Notes: (a) Gray and Hunter (1999) use grouped average data whilst Cobb-Clark and 
Chapman use individual-level data. 

 

Shamsuddin (1998) argues that the most likely reason for the insignificance of the 

variable for proficiency in English in models of labour supply is associated with 

women with low levels of English proficiency competing for jobs which do not 

require high levels of English proficiency, such as lower status occupations in the 

textiles and clothing industry. 

 

3.4.3 Labour Supply Decisions and Locality 

Where an individual lives is another potential influence on labour supply. There are 

many measures of an individual’s locality. It can be measured by whether the 

individual lives in a metropolitan area or rural area (for example, see Miller and 

Volker, 1983). Locality may also be measured in terms of whether the individual 

lives on a farm or non-farm setting. It may also be measured by which state the 

individual resides in (for example, see Kidd and Ferko, 2001). Given these different 

measurements, the generality of the research findings presented in the following is 

somewhat limited. 
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Similar to birthplace characteristics, there are no strong theoretical explanations on 

how locality might influence labour supply. It is plausible that individuals living in 

rural areas or living on farms will supply more labour than individuals living in the 

metropolitan area. This is especially the case if the individual has skills that are 

utilised in rural areas, such as agriculture and harvesting, or is working on a family 

farm. It is also possible for individuals living in rural areas or on farms to supply less 

labour if they are located in remote areas that do not have many jobs. 

 

There are quite a few Australian studies which have taken locality into account when 

estimating female labour supply. These are reviewed in Table 3.11 (see Gray and 

Hunter, 1999; Hall and Vella, 1995; Kidd and Ferko, 2001; Miller, 1985; Miller and 

Volker, 1983 and 1984 and Scutella, 2000-2001). However, these studies have not 

produced a consensus finding on the impact of locality on the labour force 

participation and hours of work decisions. Some studies suggest that women living in 

rural areas supply more labour. For example, Miller and Volker (1983), using data 

from 1976, indicate that the labour supply of married women is significantly and 

positively related to living in rural areas. Likewise, Hall and Vella (1995), using data 

from 1985-1988, found that women living in rural areas work a greater number of 

hours than those living in the metropolitan area. Others have found that women’s 

labour supply is positively associated with living in the capital cities and urban areas. 

Hence, Scutella (2000-2001) and Gray and Hunter (1999) both report that women 

living in major cities areas have higher levels of labour supply than their counterparts 

living outside major cities. 

 
Table 3.11 Selected Australian Labour Supply Studies With Locality Variables  
 
Study/Data/Sample 
 

English Proficiency Variable Major Findings 
 

Miller (1985)(a) 
1973 data 
Married women 

-Lives in non-rural areas. 
-Lives in rural area. 

Locality is an insignificant determinant of 
the hours of work by women. 

   
Miller and Volker (1983) 
1976 data 
Married women aged 15 to 64 
years 

-Lives in non-rural areas. 
-Lives in rural areas. 

Women who live in rural areas are 
significantly more likely to participate in 
the labour market compared to women who 
live in non-rural areas.  

   
Woodland (1987) 
1981 data 
Men and women aged 60 years 
or more 

-Lives in cities. 
-Lives outside the cities. 

Living in the city significantly reduces the 
labour supply of men and women. 

   
Hall and Vella (1995)(a) 
1985-1988 data 
Women  

-Lives in non-rural areas. 
-Lives in rural area. 

Women who live in rural areas work a 
significantly greater number of hours than 
women living in non-rural areas. 
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Table 3.11 Selected Australian Labour Supply Studies With Locality Variables  
 
Study/Data/Sample 
 

English Proficiency Variable Major Findings 
 

Gray and Hunter (1999) 
1986 and 1991 and 1996 data 
Women aged 22 to 64 years 

-Lives in major urban regions. 
-Lives in non-major urban regions. 

Living in major urban regions significantly 
increases the probability of participating in 
the labour market by non-Indigenous 
women. 
Locality does not affect the probability of 
participating in the labour market by 
Indigenous women. 

   
Kidd and Ferko (2001) 
1994/95 data 
Women aged 18 to 64 years 

-Lives in New South Wales. 
-Lives in Victoria. 
-Lives in Queensland. 
-Lives in South Australia. 
-Lives in Western Australia. 
-Lives in Tasmania. 

The labour force participation of women is 
not significantly affected by the state-of-
residence they live in. 

   
Scutella (2000-2001) 
1995/96 data 
Married women aged 20 to 59 
years 

-Lives in Victoria. 
-Lives in Queensland. 
-Lives in South Australia. 
-Lives in Western Australia. 
-Lives in Tasmania. 
-Lives in Australian Capital Territory or 
Northern Territory. 
-Lives in capital cities. 
-Lives outside capital cities. 

Women who live in Victoria, Queensland, 
South Australia, Western Australia and 
Tasmania are significantly less likely to 
participate in the labour force compared to 
women who live in New South Wales. 
Women who live in the Australian Capital 
Territory or Northern Territory are 
significantly more likely to participate in 
the labour force compared to women who 
live in New South Wales. 
Women who live in capital cities are more 
likely to participate in the labour market 
compared to women who do not live in 
capital cities. 

Notes: (a) Miller (1985) and Hall and Vella (1995) do not specify the age of the women in 
the data samples. 

 

3.4.4 Women’s Labour Supply and Health Status 

It is fairly clear that health status is an important determinant of a woman’s labour 

supply. A woman who is in poor health is generally expected to supply less labour 

than a woman who is in good health. It is not only a woman’s own health status 

which influences her labour supply decisions. A woman’s labour supply decisions 

may also be affected by the heath status of other members of her family. It is 

expected that a woman who is the primary carer of her family will supply less labour 

when a family member is in poor health. For example, a woman who cares for a sick 

or elderly parent will generally supply less labour than a woman who does not have 

to care for her parents. Likewise, a woman whose child is sick may also supply less 

labour than a woman who has a child in good health. 

 

There is a small body of literature that confirms the expectation that women’s labour 

supply is affected by their own health status (see Cain and Dooley, 1976; 

Greenhalgh, 1980; Joshi, Layard and Owen, 1985; Ross and Bird, 1994 and 
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Woodland, 1987)35. For instance, the Australian study based on 1981 data by 

Woodland (1987) found that the health status for women aged 60 years or more 

significantly affected their labour supply decisions. Likewise, using data from 1970, 

Cain and Dooley (1976) found that having a work disability for more than six 

months substantially reduced the labour force participation of American women. 

Similarly, the British study by Greenhalgh (1980) found that the probability of a 

married woman participating in the labour force was reduced by 15 per cent if the 

woman was in poor health. 

 

There are also a few overseas studies which have reported a relationship between 

female labour supply and the health status of family members. For example, the 

study by Heckman and MaCurdy (1980) found that having a disabled husband was 

associated with a significant reduction in labour supply among married women in 

America. Similarly, Greenhalgh (1980) estimated that the probability of a married 

women participating in the labour market would fall by 11 per cent if another family 

member was in poor health. This issue does not appear to have been studied in 

Australia.  

 

3.5 Labour Supply and Family Characteristics 

Women’s family characteristics may also assist in the explanation of their labour 

supply decisions. These characteristics include their marital status, fertility, 

husbands’ labour force status and whether other adults live in the household.  

 

In the simple static model of labour supply, family characteristics fall into the 

category of observable characteristics in the individual’s utility function. Not only do 

the characteristics act as taste variables that might explain the individual’s labour 

supply movements, but they also assist in the explanation of how an individual 

allocates their time in Gronau’s extension of the traditional model.  

 

The economics of the family literature suggests that family characteristics generally 

affect women’s home production duties and thus affect their labour supply. For 

example, compared to childless women, women who have children will usually 
                                                 
35 The most likely reason why many studies do not control for health status when estimating labour 
supply is because of the limited amount of relevant data available. 
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spend greater quantities of time outside the labour market to raise their children via 

home production. A review of the literature on Australian women’s labour supply 

and family characteristics is presented in this section. 

 

3.5.1 Labour Supply and Marital Status 

As shown in Figure 3.4, the labour supply of married women has increased 

substantially since the late 1970s (also see Szukalska, Percival and Walker, 1999 for 

further discussions). For example, the labour force participation rate for married 

women was approximately 41 per cent in 1978 (ABS, 2004a). By 2004, this 

participation rate had increased to 57 per cent. This represents an increase of almost 

one-third. Given these increases, and the fact that the data in Figure 3.4 show that the 

changes in the labour supply for married women are quite different from the changes 

for other women, it seems important for marital status to be included in any study of 

women’s labour supply.  

 
Figure 3.4 The Labour Force Participation Rates for Women Aged 15 Years or More, by 

Marital Status, Australia, February 1978 to February 2004, Original Figures  
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Source: ABS (2004a), Labour Force, Australia, Detailed, Cat. No. 6291.0.55.001, Canberra, 
Australia. 
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Marital status may affect women’s labour supply decisions because of its association 

with unearned income. Married women would be expected to have larger levels of 

unearned income where households pool their income and thus married women 

receive a share of their husbands’ income36. In these circumstances women would 

supply less labour if they are married compared to their non-married counterparts. 

This may be recorded as a marital status effect where incomplete measures of 

unearned income are included in the estimating equations. 

 

Many Australian studies that use data before the 1980s report findings that are 

consistent with the aggregate-level evidence in Figure 3.4, namely that married 

women supply less labour than women who are not married (see Daly, 1990 and 

Eyland, Mason and Lapsley, 1982). For example, the study by Eyland, Mason and 

Lapsley (1982), using data from 1977, found that women who were married had 

significantly lower labour force participation rates than non-married women. 

 

However, the majority of studies using data from 1980 onwards have shown that 

married women supply more labour than non-married women (see Bracher, 1990; 

Kidd and Ferko, 2001 and Young, 1989). For example, Kidd and Ferko (2001) 

indicate that married women work a substantially larger number of hours than their 

non-married counterparts. The evidence from these studies is also consistent with the 

aggregate-level data presented in Figure 3.4. 

 

There are many Australian studies that have concentrated solely on the labour supply 

decisions of married women. These studies include Apps, Killingsworth and Rees 

(1996), Jones and Savage (1996), Kawaguchi (1994), Knudsen and Peters, (1994), 

Miller (1985), Miller and Volker (1983), Ross (1986), Scutella (2000-2001), 

Shamsuddin (1988) and Wooden and VandenHeuvel (1997). It appears that married 

women’s labour supply is more open to behavioural interpretation than the labour 

supply of single women. The labour supply of single women (excluding those who 

are single mothers) is similar to men in the sense that it is dominated by factors such 

as studying when young or health/disability issues. For married women, family 

characteristics are obviously of greater importance than they would be for single 

                                                 
36 See Section 2.3.1 of this thesis. 
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women37. For these reasons it appears that researchers have considered it prudent to 

focus on the labour supply of married women.  

 

Although the conventional approach for examining the links between labour supply 

and marital status is to state that marital status tends to influence labour supply, some 

Australian studies argue that the direction of causation flows from labour supply to 

marital status. For example, the study by Bracher, Santow, Morgan and Trussell 

(1993), which estimated the risk of divorce for Australian women, found that 

working women were more likely to be divorced than women who do not work, such 

as women who specialise in home production. Furthermore, the study found there 

was a substantially higher risk of divorce in households where the wife worked and 

the husband was unemployed. The overseas studies by Freiden (1974) and Preston 

and Richards (1975) indicate that achieving economic independence from working 

reduces the likelihood of women marrying. 

 

3.5.2 Fertility and the Labour Supply of Women 

Most studies of female labour supply recognise the importance of children. The 

presence of children is generally argued to reduce a woman’s likelihood of 

participating in the labour market and working many hours. This is because children 

increase the demand for non-work activities, such as home production. However, the 

age of children also affects a woman’s labour supply. Young children, such as 

newborn babies, are expected to be more intensive of a mother’s time than older 

children. As such, a woman with young children will generally supply less labour 

than a woman with older children. Conversely, older children tend to be goods-

intensive, thereby placing additional demands on the household budget and 

increasing the chances of women participating in the labour market. Furthermore, 

older children may be able to look after their younger siblings, allowing mothers to 

participate in paid employment. 

 

As shown in Table 3.12, the measurement of fertility in labour supply studies varies 

in the Australian literature. Some studies, such as Brusentsev (2002), simply measure 

fertility by the number of children women have. Other studies, including Scutella 
                                                 
37 The effects of family characteristics for single mothers are expected to be quite different from the 
effects for married and single women. 
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(2000-2001) and Eyland, Mason and Lapsley (1982), consider the effects of different 

aged children on labour supply. The examinations by Miller and Volker (1983 and 

1984) simultaneously estimate models of the number of children born and of labour 

supply for married women38. 

 
Table 3.12 Selected Australian Labour Supply Studies With Fertility Variables 
 
Study/Data/Sample 
 

Fertility Variables Major Finding 
 

Filmer and Silberberg (1997) 
1922-1974 data 
Married women aged 15 to 54 
years 
 

-Weighted nuptial confinements per 1000 
marriages. 
-Demand for child quality. 

Children significantly reduce the labour force 
participation of women. The greatest impact 
is on woman aged 15 to 24 years.  
Total demand for child quality significantly 
increases the labour force participation of 
women. The greatest impact is on women 
aged 25 to 54 years. 

   
Brooks, Sams and Williams 
(1982) 
1921/22-1975/79 data 
Married women aged 15 to 54 
years 

-Number of children aged 15 years per 
married female aged over 14 years. 
-Demand for child quality. 

Children significantly reduce the labour force 
participation of women. The greatest impact 
is on woman aged 15 to 24 years.  
Total demand for child quality significantly 
increases the labour force participation of 
married women. The greatest impact is on 
women aged 25 to 54 years. 

   
Miller (1985) 
1973 data 
Married women(a) 

-Number of children aged under 6 years. 
-Number of children aged 6 to 10 years. 
-Number of children aged 11 to 18 years. 
 

Children significantly reduce the hours of 
work for women. Children who are aged 
under 6 years have the greatest impact on 
hours of work. 

   
Leaper and Silberberg (1977) 
1964-1977 data 
Married women aged 15 to 54 
years 
 

-Average number of confinements in a five-
year period per married woman. 

Children significantly reduce the labour force 
participation of women aged 15 to 44 years. 
Children do not significantly affect the labour 
force participation of women aged 45 to 54 
years. 

   
Miller and Volker (1983) 
1976 data 
Married women aged 15 to 64 
years 

-Percentage of females with more than a 
given number of children. 
-Estimation of the number of children. 

Children significantly reduce the labour force 
participation of women. Children have the 
greatest impact on labour force participation 
of women aged 15 to 24 years. 

   
Eyland, Mason and Lapsley 
(1982) 
1977 data 
Women aged 20 to 59 years 

-Youngest child aged under 6 years. 
-Youngest child aged 5 to 12 years. 
-Youngest child aged over 11 years and 
lives at home. 
-Has children not living at home. 
 

Children significantly reduce labour force 
participation and hours of work for women. A 
youngest child aged under 6 years has the 
greatest impact on labour force participation 
and hours of work. 

Ross (1984) 
1980 data 
Married women aged 18 to 64 
years 

-Number of children aged under 3 years. 
-Number of children aged 3 to 4 years. 
-Number of children aged 5 to 9 years. 
-Number of children over 9 years, living at 
home. 
 

Children aged under 9 years significantly 
reduce labour force participation and hours of 
work for women. Children aged under 3 years 
have the greatest impact on labour supply. 
Children aged over 9 years living at home did 
not significantly affect women’s labour 
supply. 
 

Knudsen and Peters (1994) 
1986 data 
Married women aged 16 to 59 
years 
 

-Any children aged 6 to 18 years. 
-Any children aged under 6 years. 

Children significantly reduce hours of work 
for women. Children under 6 years have the 
greatest impact on hours of work. 

Kawaguchi (1994) 
1986 data 
Married women aged 20 to 40 
years 

-Number of children aged under 5 years. 
-Number of children aged 5 to 9 years. 
-Number of children aged 10 to 14 years. 

Children significantly reduce hours of work 
for women. Children who are aged under 5 
years have the greatest impact on hours of 
work 

                                                 
38 In these studies, the number of children women have was argued to be a function of their labour 
force participation, wage rate, religion, husbands’ income and of the proportion of women working in 
part-time employment. 
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Table 3.12 Selected Australian Labour Supply Studies With Fertility Variables 
 
Study/Data/Sample 
 

Fertility Variables Major Finding 
 

Kalb (1999) 
1986/87 and 1994/95 data 
Married women(a) 
 

     1986/87 data 
-Number of children. 
-Youngest child aged under 5 years. 
-Youngest child aged 5 to 12 years. 
     1994/95 data 
-Number of children. 
-Youngest child aged under 1 year. 
-Youngest child aged 1 to 5 years. 
-Youngest child aged 6 to 11 years. 
-Youngest child aged 12 to 14 years. 
 

Children significantly reduce the labour force 
participation of women. A youngest child 
aged under 6 years has the greatest impact on 
labour force participation. 

Kidd and Ferko (2001) 
1989/90 and 1994/95 data 
Women aged 18 to 64 years 

-Number of children aged under 5 years. 
-Number of children aged 5 to 9 years. 
-Number of children aged 10 to 14 years. 
-No of dependent children. 

Children significantly reduce the labour force 
participation and hours of work for women. 
Children aged under 5 years have the greatest 
impact on labour supply. 

   
Brusentsev (2002) 
1989/90 data 
Married women aged 21 to 54 
years 

-Number of children. Children significantly reduce labour force 
participation of women. 

   
Shamsuddin (1998) 
1990 data 
Married women aged 21 to 64 
years 

-Number of children aged under 5 years. 
-Number of children aged under 5 years, 
squared. 
-Number of children aged 5 to 9 years. 
-Number of children over 9 years. 

Children aged over 9 years significantly 
reduce the labour force participation and 
hours worked for women. Children aged 
under 5 years have the greatest impact on 
labour supply. Children aged 5 to 9 years do 
not significantly affect the labour supply of 
immigrant women born in English speaking 
countries. Children aged over 9 years do not 
significantly affect labour supply of all 
women. 

   
Wooden and VandenHeuvel 
(1997) 
1991 data 
Married women aged 15 to 64 
years 

-Number of children under 2 years. 
-Number of children aged 2 to 3 years. 
-Number of children aged 4 to 5 years. 
-Number of children aged 6 to 12 years. 
-Number of children aged over 12 years. 

Children significantly reduce the labour force 
participation of women. They also increase 
the likelihood of part-time employment for 
women. 

   
Scutella (2000-2001) 
1995/96 data 
Married women aged 20 to 59 
years 

-Number of dependent children. 
-Youngest child and number of children 
aged under 3 years. 
-Youngest child and number of children 
aged 3 to 4 years. 
-Youngest child and number of children 
aged 5 to 9 years. 
-Youngest child and number of children 
aged 10 to 15 years. 
 

Children significantly reduce the labour force 
participation and hours of work for women. 
Children aged under 3 years have the greatest 
impact on labour supply, especially if the 
woman has more than one child that age. 

Gray, Qu, de Vaus and 
Millward (2002) 
1996 data 
Women aged 15 to 64 years 
who have at least one 
dependent child 

-Youngest dependent child aged under 5 
years. 
-Youngest dependent child aged 5 to 11 
years. 
-Youngest dependent child aged 12 to 15 
years. 
-Has two or more children aged under years. 
-Has two or more children aged 5 to 11 
years. 
-Has four or more children. 
 

Children significantly reduce the labour force 
participation of women. Children aged under 
5 years have the greatest impact on labour 
supply, especially if the woman has more 
than one child that age. 

Chapman, et al., (2001) 
1997 data 
Women aged 18 to 55 years 

-Ever has had a child. 
-Has one child aged under 3 years. 
-Has two children aged under 3 years. 
-Has one child aged 3 to 15 years. 
-Has two children aged 3 to 15 years. 
-Has three children aged 3 to 15 years. 

Children significantly reduce the labour force 
participation of women. Children in the 
younger age cohorts have the greatest impact 
on labour supply, especially if the woman has 
more than one child that age. 

Notes: (a) The study by Miller (1985) does not specify the age of the women in the data 
sample. 
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The international literature is very similar to the Australian literature regarding 

fertility and labour supply. The fertility variables employed differ across these 

studies, and have ranged from the use of basic variables for fertility, such as the 

number of children in the household (for example, see Kalwij, 1988), to complex 

variables, including estimates of completed fertility over the lifecycle (for example, 

see Heckman and MaCurdy, 1980). 

 

The overseas studies generally show that children reduce female labour supply. For 

example, Greenhalgh (1977) and Dex (1984) found that British women have lower 

participation rates if they have children, particularly young children. Another British 

study by Greenhalgh (1980) suggests that a reduction in family size by one child 

increases a woman’s probability of labour force participation by 4 percentage points, 

or 11 per cent. Likewise, Boskin (1983), Rexroat and Shehan (1984) and Leibowitz 

and Klerman (1995) all note that women in America have lower participation rates if 

they have children, especially if their child has not entered primary school. 

 

Comparative studies on the labour supply of women from Australia and overseas 

suggest that Australian women reduce their labour supply to a greater extent than 

their international counterparts when fertility is increased. For example, using data 

from the mid 1980s, Prince-Cooke (2001) found that Australian women whose 

youngest child was aged under 7 years worked an average of 3.5 hours a week. This 

was considerably lower than the number of hours worked by women living in 

Canada (approximately 25 hours a week), the United Kingdom (approximately 22 

hours a week) and the United States (approximately 25 hours a week). By the mid 

1990s the average number of hours worked by Australian mothers with children aged 

under 7 years increased to 11 hours a week. Despite this increase, the average 

number of hours worked was still substantially less than what women were working 

in Canada (approximately 21 hours a week), the United Kingdom (approximately 14 

hours a week) and the United States (approximately 31 hours a week).  

 

The lower hours worked by Australian mothers compared to their international 

counterparts may be associated with variations across countries in the effectiveness 

of government policy in promoting family friendly workplaces. For example, 

Bankert and Linchfield (1998) found that the proportion of organisations offering 
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family friendly policies in the United States was considerably larger than the 

proportion of Australian organisations. As a result, Australian women may face 

greater difficulties when re-entering the workforce after having children than women 

in the United States. 

 

The focus of the discussion of the relationship between children and female labour 

supply up to this point has been on the negative impact that children might have on 

the labour supply of women. Many studies have found that younger children tend to 

reduce women’s labour supply to a greater extent than older children. However, it is 

possible for the presence of children to increase the labour supply of women. The 

new home economics literature suggests that parents are willing to forgo having 

many children for a smaller number of higher quality children (see De Tray, 1973 

and Miller, 1988 for further discussion). Investments in child quality include the 

child’s education and health. As investments in child quality require a shift in the 

allocation of expenditure within the household or an increase in income to the 

family, a rise in the demand for high quality children could encourage more women 

into the labour market. Moreover, the fewer number of children present in the 

household would also facilitate, or at least not impede, the greater desired labour 

supply of the woman. This may be why the labour supply of women with children is 

fairly similar to those without children once their children have entered secondary 

school (see Austen and Birch, 2002). 

 

Most likely due to data limitations, there are few studies that take into account the 

effects of the demand for child quality on the labour supply of women. Two 

Australian studies which do so are Filmer and Silberberg (1977) and Brooks, Sams 

and Williams (1982). Both these studies measured the demand for child quality by 

the total amount of private and government expenditure for children, estimated by a 

woman’s wage, real income, the infant mortality rate and contraception usage. The 

findings of these studies, as shown in Table 3.12, suggest that there is a significant 

and positive relationship between the labour supply of married women and the 

demand for child quality. 

 

The correlation between women’s labour supply and the number of children they 

have may also not be negative if women have access to affordable childcare facilities 
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(see Barrow, 1999; Bittman 1999 and Heckman, 1974a). The Australian study by 

Ross (1984) found that women who use childcare facilities were more likely to 

participate in the labour market compared to women who did not use these facilities.  

Del Boca (2002) reports a similar relationship in Italyt. Despite this seemingly 

important finding, many studies have overlooked access to childcare as a possible 

determinant of labour supply. This is most likely due to data limitations. 

 

3.5.3 Husbands’ Labour Force Status and Women’s Labour Supply 

As mentioned in Section 3.2.2, a woman’s labour supply decisions are affected by 

the conditions of the economy. If there is a downturn in the economy causing 

unemployment, some women may become discouraged about job prospects and exit 

the labour market. This is known as the discouraged worker effect. However, if the 

downturn in the economy results in a woman’s husband becoming unemployed, the 

effect on a woman’s labour supply could be very different. 

 

The economics of the family literature argues that married men and women pool 

their income to satisfy a common set of interests, whereby one member of a couple 

specialises in labour force participation and the other member specialises in 

household production. The latter member of a couple may also participate in the 

labour force, but would do so to a lesser extent than the primary income earner. 

Therefore, if the primary income earner in the family, who is generally the husband, 

becomes unemployed, it may lead the other member of a couple, generally the wife, 

to increase their labour supply. This is known as the added worker effect (see 

Ashenfelter and Heckman, 1974; Blundell and Walker, 1986; Hausman and Ruud, 

1984 and Heckman and MaCurdy, 1980 for further discussion). 

 

There have been many studies in the international literature analysing whether the 

added worker effect is a determinant of female labour supply. The findings of Garcia 

(1991) for the United Kingdom and the German study by Giannelli and Micklewright 

(1995) suggest that wives will increase their labour force participation if their 

husbands become unemployed. Furthermore, Heckman and MaCurdy (1982) and 

Gruber and Cullen (1996) and Dooley (1982) found that the unemployment of a 

husband increases the number of hours a wife works in America. 
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Several Australian studies also have found an added worker effect on female labour 

supply, particularly among older women. For example, the analysis by Brooks, Sams 

and Williams (1982) found an added worker effect for the labour supply of married 

women aged over 55 years. Likewise, Miller and Volker (1983) found a significant 

added worker effect for married women aged 55 to 64 years. 

 

3.5.4 Labour Supply and the Presence of Another Family Member 

The presence of another adult other than a husband living in the family is also 

expected to influence the labour supply decisions of women. However, the effect of 

another adult in the family on labour supply can be either positive or negative. On 

one hand it could positively influence the labour supply decisions of women if the 

adult was able to assist in home production, such as caring for children and domestic 

duties. On the other hand, it could adversely affect the labour supply of women if the 

adult was aged and in need of care, such as might be the case for an elderly or sick 

parent. 

 

There are many studies in the international literature that have considered the effect 

of another adult person residing in the family on female labour supply, though these 

studies have produced a range of findings. The findings reported in the studies by 

Duleep and Sanders (1993) and MacPherson and Stewart (1989), for example, 

indicate that the presence of another adult in the household positively affects the 

labour force participation of married women. In comparison, the findings in the study 

by Greenhalgh (1980) suggests that the presence of a household member aged over 

60 years will reduce the probability of married women participating in the labour 

force by 6 per cent. 

 

The Australian study by Wooden and VandenHeuvel (1997) considered the effect of 

the presence of another adult in the family on married female labour supply 

decisions. Using data from 1991, this study found that the presence of another family 

member in the household positively affected the labour supply of married women 

born in Australia and that of married immigrant women born in English speaking 

countries. However, it negatively affected the labour supply of married immigrant 

women from non-English speaking countries. One reason for this may be that it is 

traditional in non-English speaking countries for the household to care for an elderly 
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parent, whilst in Western countries it is more common for institutions such as 

nursing homes to care for parents when they become elderly. 

 

3.6 Labour Supply and Government Policy 

There is a growing body of literature that argues that labour supply decisions are 

affected indirectly by government policy and institutional factors. Some of the major 

issues are reviewed briefly here. 

 

According to Bittman (1999), there is little scope for women to re-negotiate their role 

in relation to family responsibilities within the home. Therefore, appropriate 

government policies and initiatives to accommodate women’s family needs are 

important to women’s success in the labour market. Such government policies 

include access to childcare, the removal of gender discrimination laws and the 

establishment of family friendly practices in the workplace. 

 

There are few studies in the literature that empirically test the impact of government 

policy on women’s labour supply decisions. This may be for a number of reasons, 

including a lack of data on government policies, the fact that many policies such as 

workplace family friendly practices vary across different institutions39 and that 

government policies change frequently and thus their impact is difficult to test.  

 

There are some Australian studies which discuss the potential impact of government 

policy on the labour supply of women. For example, Austen and Birch (2002), 

Russell and Bourke (1999) and the Department of Employment, Workplace 

Relations and Small Business (1998) indicate that the presence of workplace family 

practices aimed at assisting working mothers has had a positive impact on women’s 

labour force participation. Likewise, Pech and Innes (1998) and Schofield and 

Polette (1998) suggest that the Australian government has significant potential to 

affect women’s labour supply decisions, through policy and transfer payments. 

Furthermore, Meyer, Moyle and Golley (1996) argue that the Australian 

government’s provision of affordable childcare services has improved women’s 

ability to participate in the labour market.  
                                                 
39 See Austen and Birch (2002), Mulvena (1999) and Bankert and Linchfield (1998) for discussions on 
the variations of family friendly practices in the workplace across institutions. 
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These discussions are consistent with the international literature relating to 

government policy and women’s labour supply. For instance, Bankert and Linchfield 

(1998) and Nelson-Horchler (1986) indicate that workplace family friendly practices 

have positively affected the labour supply of American women. The studies by 

Callender, Millward, Lissenburgh and Forth (1997) and Macran, Dex and Joshi 

(1996) produce the same findings using British data. The analysis for Finland by 

Bittman (1999) and the analysis for America by Cattan (1991) found that 

government subsidies and welfare payments for childcare have also improved 

women’s ability to participate in the paid labour force.  

 

However, there are a number of studies which have argued that government policy 

has actually impeded women’s ability to participate in the labour market. For 

example, Beer (1998) found that the tax and welfare arrangements in place in 1997 

for Australia meant that families with three children, including one in childcare, 

gained only an extra $12 a week when a mother increased her weekly hours of work 

from 5 to 35 hours. For some families, particularly those on a low income, the take-

home pay of the family actually fell when the mother increased her hours of work. 

Likewise McIntosh (1998) argues that, in 1998, the Australian government’s funding 

for childcare and other parenting services did not cover the demand for such services 

nor allow for qualitative improvements within the system. As a result, some women 

found it difficult to participate in the labour market. It has also been argued that 

government policy aimed at influencing women’s labour supply tends to affect the 

fertility behaviour of women rather than their labour supply (see Goward, 1998 and 

McDonald, 1997). 

 

3.7 Summary and Conclusion 

This chapter has reviewed the Australian literature on the labour supply of women. 

The material covered shows that Australian women’s labour supply decisions are 

determined by a wide range of economic, demographic and institutional factors.  

 

Increases in women’s wages, the cost of living, demand for labour, educational 

attainment, labour market experience and duration of residence, as well as 

improvements in health, are all recognised to significantly increase women’s labour 

force participation and the number of hours they work.  
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An increase in family income, the number of dependent children of a young age and 

the unemployment rate (unless it is the unemployment rate of married men) will 

result in women reducing their labour supply. 

 

Other factors including women’s age, birthplace, locality and the presence of adults 

in the family are also known to determine the hours of work and labour force 

participation of women, but the findings reported in the literature vary considerably. 

Government policies such as access to childcare, the removal of gender 

discrimination laws and the implementation of family friendly workplace practices 

also affect the labour supply of women. These findings in Australia are comparable 

to the findings presented in the overseas literature. 

 

The following chapter of the thesis presents brief descriptive material on women’s 

labour supply in 1992 according to many of these characteristics. Thereafter, an 

empirical analysis is presented to quantify the extent to which economic, 

demographic and institutional factors affect labour supply. 
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Chapter 4 
Determinants of Labour Supply for Australian Women: 

 A Profile  

 
4.1 Introduction 

The previous chapter discussed the findings of the Australian literature relating to the 

determinants of the labour supply of women. The review found that women’s 

decisions to enter the paid labour market and work a certain number of hours were 

influenced by a wide range of characteristics, which included wages and unearned 

income, human capital endowments, demographic traits, family characteristics and 

government policy.  

 

This chapter provides a profile of the links between some of the characteristics 

identified in the review and women’s labour supply decisions. Using cross-

tabulations, the profile illustrates how women’s labour force participation and hours 

of work decisions are influenced by their unearned income, cost of living, student 

status, high school leaving age, post-school qualifications, age, ethnicity, locality, 

health status, family’s health status, marital status, fertility, husbands’ labour force 

status and the presence of other family members. The data are drawn from the ABS’s 

Survey of Families in Australia, conducted in 1992.  

 

The chapter is structured as follows. Section 4.2 provides a discussion on the data 

used in the profile. Section 4.3 presents a profile of women’s labour supply by 

economic variables (Section 4.3.1), human capital endowments (Section 4.3.2), 

demographic traits (Section 4.3.3) and family characteristics (Section 4.3.4). A 

summary is presented at the end of the chapter (Section 4.4). 

 

4.2 Data Specification 

The data used in this profile, as well as for other sections of this thesis, are from the 

ABS’s Survey of Families in Australia, conducted in 1992. The data set contains unit 
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records of 44,287 individuals, 17,517 families and 16,343 households40. These 

provide a weighted total Australian population sample of 17,283,318 individuals, 

4,775,172 families and 6,325,388 households.  

 

The survey is reasonably unique as it provides information at household, family and 

person levels. It contains data relating to family/household structure, basic 

demographics, extra household relationships, marital history, mobility, fertility, 

ethnicity, employment and employment support, barriers to labour force 

participation, income and income support, education, payment of educational 

expenses, housing and housing support, health and the balance between work and 

caring for those who need care. 

 

The survey is over a decade old and it also does not contain information on all of the 

characteristics argued to influence labour supply. Namely, the survey does not 

contain information on an individual’s actual cost of living, unearned income, labour 

market experience and economic conditions. However, it does contain information 

indicative of these characteristics. Furthermore, the survey has a rich body of detail 

on potential influences of female labour supply that do not appear to have been used 

in other labour supply studies in Australia. For example, the survey contains 

information on the individual’s health status, the balance between working and 

raising children and the length of time taken to travel to work. As such, the detailed 

information available from this survey more than offsets its somewhat distant date. 

 

The data sample for the profile is restricted to women aged 20 to 59 years41 who are 

members of either a couple, lone-parent or related individuals family who live in 

one-family households. It is also restricted to women who stated their family income 

and their income from wages and salaries, government pensions and benefits, 

investments and other sources. It excludes women who are self employed, work in 

                                                 
40 The survey defines a family as two or more people who live in the same household and are related 
to each other by blood, marriage (including de facto marriage), fostering or adoption. A household is 
defined as a group of people who usually reside together. It may consist of one person, one family, 
one family and unrelated individuals, families who are related and live with or without unrelated 
individuals, families who are not related and live with or without unrelated individuals, and unrelated 
individuals (see ABS, 1992). 
41 This is consistent with other Australian studies using data from the early 1990s, such as Brusentsev 
(2002), Scutella (2000-2001) and Shamsuddin (1998). 
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family businesses without pay or receive payments in kind42. The sample size is 

9,320 women. This provides a weighted total Australian population sample of 

3,649,577.  

 

4.3 Labour Supply and Selected Characteristics of Women 

This section compares the labour force participation and hours of work decisions for 

women possessing different characteristics. Generally, labour force participants are 

defined as individuals who are either employed in the labour market or are outside 

the labour market but are wanting to work and are looking for working (the 

unemployed). However, it is common for labour supply studies to measure labour 

force participants slightly differently. In many studies, labour force participants 

include only individuals who are employed. Individuals who are unemployed are 

grouped with individuals outside the labour market to form non-labour force 

participants. The main reason behind this is the difficulties of including unemployed 

individuals in the estimation of the hours of work equation43. As such, the tables 

presented in this section, and the proceeding chapters, measure labour force 

participation by the percentage of women employed rather than by its more common 

definition. 

 

In 1992, approximately 56 per cent of women aged 20 to 59 years were participating 

in the labour market. Slightly more then 31 per cent of these women worked fewer 

than 25 hours a week. A further 12 per cent worked 25 to 34 hours a week and over 

56 per cent worked 35 or more hours a week (that is they worked full-time). The 

mean hours of work were approximately 31 hours a week44. 

 

The labour force participation rates and the hours worked by these women varied 

with a number of economic variables (Section 4.3.1), human capital endowments 

(Section 4.3.2), demographic traits (Section 4.3.3) and family characteristics (4.3.4). 

 

 
                                                 
42 This is due to the difficulties in estimating the wages of these women. See Chapter 6 for further 
discussion. 
43 See Chapter 5 and Killingsworth (1983) for further discussion. 
44 The survey does not give the actual hours of work for women working more than 49 hours a week, 
presenting this information in a ‘49 or more hours’ open-ended category. As 55 hours are used for this 
category, all the mean hours of work in this chapter may be slightly mismeasured. 
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4.3.1 Labour Supply and Economic Variables 

As discussed in Chapter 3, economic variables play a large role in determining an 

individual’s decisions to participate in the labour market and work a certain number 

of hours. This section examines the relationship between female labour supply and 

the economic variables of unearned income and the cost of living. 

 

Labour Supply and Unearned Income 

An individual’s unearned income can come from a number of different sources, 

including the income they receive from government pensions, investments and from 

their family. The effect of an increase in unearned income on an individual’s labour 

supply is generally negative. However, it can vary depending on the measurement 

and source of unearned income For example, as discussed in the previous chapter, 

studies which measured unearned income by family income tended to produce lower 

elasticities (in absolute terms) compared to studies which measured unearned income 

by non-labour income per year45. 

 

Table 4.1 presents the links between unearned income and the labour supply of 

women using three measures of unearned income. It appears that the labour force 

participation of women was negatively correlated with the level of income received 

from investments and other sources. For instance, the labour force participation rate 

for women who received less than $10 a week from investments was 80 per cent. 

The rate for women who received more than $41 a week from investments was 56 

per cent. Similarly, over 46 per cent of women whose weekly income from other 

sources was less than $50 participated in the labour market46. The figure for women 

whose weekly income from other sources was more than $124 a week was 36 per 

cent. 

 

                                                 
45 The mean labour supply elasticity with respect to unearned income from studies which measured 
unearned income by family income (namely the studies by Knudsen and Peters, 1994 and 
Shamsuddin, 1998) was –0.05. The mean from studies which measured unearned income by non-
labour income per year (namely the studies by Apps, Killingsworth and Rees, 1996 and Apps and 
Rees, 1996) was –1.48. 
46 Income from other sources refers to income sources other than income from wages and salaries, 
government pensions and benefits and own business or partnerships. It includes income received from 
workers compensation, superannuation, savings, gifts and bequests. 
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The findings from the cross-tabulation of the third measure of income indicate that 

women who were married to men who received wages were considerably more likely 

to be working compared to women who were not married47. Thus, the labour force 

participation rate for women who were married to men earning wages and salaries 

was 63 per cent. It was 55 per cent for women who were not married. The labour 

force participation rate for married women whose husbands received wages was also 

larger than the rate for women who were married to men who were not in receipt of a 

wage. In this case, the difference in the labour force participation rates was equal to 

approximately 25 percentage points. 

 
Table 4.1 The Labour Supply of Women by Unearned Income, Australia, 1992 
 

Hours of Work Per Week (%) Gross Weekly Income 
 
 

LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of  

Work 
 

From Investments       
Less than $10 79.8 33.4 13.0 53.6 100.0 30.4 
$10 to $41 69.1 34.4 15.1 50.5 100.0 30.1 
More than $41 56.0 34.8 12.5 52.7 100.0 31.2 
Women with income from investments 69.5 34.0 13.4 52.6 100.0 30.5 
Women without income from investments 52.7 30.3 12.2 57.3 100.0 31.2 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
Other Sources        
Less than $50 46.6 43.5 8.3 48.2 100.0 28.0 
$50 to $124 51.2 50.0 11.7 38.3 100.0 24.1 
More than $124 35.9 31.4 5.2 63.4 100.0 32.5 
Women with income from other sources 45.9 44.3 9.2 46.5 100.0 27.1 
Women without income from other sources 56.1 30.6 12.6 56.8 100.0 31.2 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
 
Husbands’ Wages 

      

Not married women 54.9 21.8 9.9 68.3 100.0 33.4 
Husband did not receive a wage 38.1 33.6 14.5 51.9 100.0 30.5 
Less than $382 61.7 32.9 9.2 52.9 100.0 31.4 
$382 to $613 61.4 31.7 12.7 55.6 100.0 30.6 
$614 to $768 65.2 37.3 12.8 49.9 100.0 29.3 
More than $768 64.8 34.7 15.0 50.3 100.0 30.3 
Women with husbands receiving a wage 63.0 33.7 12.9 53.4 100.0 30.4 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
   

N = 422,027 (women who have investment income) 
N = 156,920 (women with income from other sources) 

N = 2,03,5968 (whose husbands’ received a wage) 
N = 3,649,577 (all women) 

 

There was little variation in the labour force participation rates of women whose 

husbands received different levels of income from wages and salaries, though 

women whose husbands were on lower wage rates had a sightly lower likelihood of 

working. For example, the labour force participation rate for women who husbands’ 

                                                 
47 Unless otherwise stated for the remainder of this thesis, married women refer to women who have 
registered marriages or live in de facto relationships and have a husband present in the household.  
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wages were less than $382 a week was 62 per cent. This was approximately 3 

percentage points lower than the rate for women whose husbands’ weekly wages 

were more than $768. 

 

Despite the strong variation in the labour force participation rates of women with 

different levels of income from investments, the hours of work by these women did 

not differ substantially. For example, the mean hours of work by women receiving 

income from investments was approximately 30 to 31 hours across all income levels. 

In contrast, the mean hours of work for women receiving different levels of income 

from other sources differed by up to five hours, but these differences do not follow a 

consistent pattern. For instance, the mean hours of work by women who received less 

than $49 a week was 28 hours, which was almost four hours greater than the mean 

for women who received between $50 and $124 per week from other sources. It was, 

however, over four hours less than the mean for women whose weekly income from 

other sources was more than $124. 

 

The differences between the hours of work by women who had a husband receiving 

wages and the hours of work by women who did not have a husband were both 

marked and consistent with theoretical expectations. Women who did not have a 

husband worked considerably more hours compared to women who did. For 

example, almost 68 per cent of these women worked in full-time employment. The 

corresponding figure for women who had a husband receiving income from wages 

was 53 per cent. It was 52 per cent for married women whose husbands did not 

receive a wage.  

 

Similar to the labour force participation rates for women across different levels of 

their husbands’ wages, the hours worked by these women did not vary substantially. 

As shown in Table 4.1, the mean hours worked by women across different levels of 

their husbands’ wages did not vary substantially from 30 hours a week. 

 

Labour Supply and the Cost of Living 

Another key economic determinant of an individual’s labour supply is their cost of 

living. It is expected that if an individual’s cost of living increases they would 

increase their labour supply in order to maintain a standard of living. Like many data 
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sets, the Survey of Families in Australia does not contain a direct measure of an 

individual’s cost of living. Therefore, a measure which is indicative of the 

individual’s cost of living is required. One common measure is to consider whether 

an individual owns, rents or is in the process of buying their home. Known as nature 

of occupancy, this measure has been used in the labour supply studies by Kidd and 

Ferko (2001) and Shamsuddin (2000-01). 

 

As a measure of the cost of living, the nature of occupancy variable can affect an 

individual’s labour supply in a number of ways. It is possible for an individual who 

owns their home to supply less labour than individuals who are in the process of 

buying a home or who are renting. This is because an individual who owns their 

home does not have to pay a mortgage or rent, and thus has a lower cost of living. 

Conversely, an individual who is in the process of paying for their home will 

generally supply more labour than an individual who owns or rents their home 

because of the costs associated with mortgages48. 

 
Table 4.2 The Labour Supply of Women by Nature of Occupancy, Australia, 1992 
 

Hours of Work Per Week (%) Nature of Occupancy 
 
 

LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of  

Work 
 

Owns 50.0 38.4 16.7 44.9 100.0 28.8 
Purchasing 66.3 33.0 12.4 54.6 100.0 30.7 
Renting 44.2 24.8 10.5 64.7 100.0 32.6 
Boarding/living rent or board free/other  60.7 21.5 8.3 70.2 100.0 33.8 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
    N = 3,649,577 (all women) 

 

As presented in Table 4.2, women who typically have the highest cost of living (that 

is women who are in the process of buying their home) were substantially more 

likely to participate in the labour force compared to women with other costs of living 

(measured by the nature of occupancy variable). For example, over 66 per cent of 

women who were in the process of purchasing their home participated in the labour 

market. The comparable figure for women who owned their home was 50 per cent. It 

was 44 per cent for women who were renting and 61 per cent for those who were 

boarding, living rent-free, living board-free or who had other natures of occupancy. It 

                                                 
48 These differences in labour supply may be reflective of differences in the level of wealth for women 
who own, rent or are purchasing their home. Women who own their own home are generally wealthier 
than other women and as such are expected to supply less labour.  
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is noted that these differences could also be associated with age effects, because 

women who own their home are generally older than women who do not own their 

home49. 

 

Of working women, those who were renting or boarding worked a greater number of 

hours. The mean weekly hours worked was approximately 32.6 hours for women 

who were renting and 33.8 hours for women who were boarding. The proportion of 

these women working in full-time employment was 65 and 70 per cent respectively. 

These figures were considerably higher than the figures for women argued to have a 

lower cost of living, namely women who own their own homes. For example, the 

mean hours of work for female home owners was 28.8 hours in 1992. Furthermore, 

only 45 per cent of these women worked more than 34 hours a week. 

 

4.3.2 Labour Supply and Human Capital Endowments 

The Survey of Families in Australia contains information on a number of elements of 

an individual’s human capital endowments. As shown in the following analyses, 

three that are of particular importance to the labour supply of women are their 

student status, age of completing high school and post-school educational attainment. 

 

Labour Supply and Student Status 

An individual’s labour supply may be affected by whether they are currently engaged 

in formal study. The information on student status and labour supply in Table 4.3 

indicates that female students were more likely to be participating in the labour 

market compared to women who did undertake study in 1992. For example, over 60 

per cent of female students were labour force participants. This was 6 percentage 

points higher than the figure for women who did not undertake study. There are a 

number of factors that may explain this finding. First, it could be associated with age 

effects, as women who are studying are generally younger than women who are not 

                                                 
49 The data presented in Table 4.2, as well as all the other data in the profile, have not been adjusted 
for age effects. Age effects arise from the fact that the labour supply of women varies substantially 
with age. This would pose little threat to the analysis of labour supply if the age distributions of 
women with certain characteristics were equal. However, in many cases these are not equal. For 
example, women who own their home tend to be considerably older than women who are renting or 
purchasing a home. As younger women also supply more labour than older women, the effect of home 
ownership on labour supply could be over estimated. To overcome age effect issues, age is controlled 
for in the multivariate analysis used to estimate the models of labour supply in Chapter 6. 
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studying. Second, it may arise because the costs of education require women to work 

in order to finance their studies. Third, the work may be undertaken to ensure women 

maintain a desired standard of living whilst studying50.  

 
Table 4.3 The Labour Supply of Women by Student Status, Australia, 1992 
 

Hours of Work Per Week (%) Student Status  
 

LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of  

Work 
 

Studying full-time 38.7 80.6 4.3 15.1 100.0 16.2 
Studying part-time 69.8 26.0 9.9 64.1 100.0 33.3 
All students  61.1 35.5 8.9 55.6 100.0 30.4 
All non-students 55.1 30.4 13.0 56.6 100.0 31.2 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
     

N = 386,761 (female students) 
N = 3,649,577 (all women) 

 

It also appears that female students worked fewer hours than their non-studying 

counterparts. For example, almost 36 per cent of women who were studying worked 

fewer than 24 hours a week. This was more than 16 per cent larger than the figure for 

non-student women. These differences in the labour supply of women who are 

studying compared to women who are not studying may be reflective of the 

difficulties associated with combining work and study. 

 

Women’s labour supply decisions also appear to be influenced by whether they study 

full-time or part-time. Due to the difficulties in combining full-time study and work, 

it is unsurprising that the labour supply of full-time students was considerably less 

than the labour supply of part-time students. For example, fewer than 39 per cent of 

full-time students participated in the labour market. This was almost 45 per cent less 

than the labour force participation rate for women who studied part-time 

(participation rate of 70 per cent). Similarly, nearly 85 per cent of female students 

studying full-time worked fewer than 35 hours a week. The equivalent proportion for 

women studying part-time was 36 per cent. 

 

                                                 
50 There is a wide body of literature which suggests that women who are studying generally delay 
marriage until they have completed their education (for example, see, Blossfeld and Huinink, 1991; 
Hoem, 1986 and Santow and Bracher, 1994). As such, many women who study may also have to 
work in order to maintain their desired standard of living. 
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Labour Supply and School Leaving Age 

The age at which women left high school will also affect their labour supply. 

Generally, women who left high school at a relatively young age are expected to 

supply less labour compared to women who completed high school or finished 

school at a relatively older age. Higher levels of human capital obtained from 

increased years of schooling improve the wage rate for the individual. As such they 

positively impact upon labour supply. Furthermore, higher levels of human capital 

may change individuals’ tastes and preferences towards work. 

 

In 1992, over 60 per cent of women who left secondary school aged over 15 years 

were participating in the labour market. This was substantially higher than the rate 

for women who left school aged under 16 years, of approximately 49 per cent. As 

well as the wage rate and tastes explanations noted above, the low labour force 

participation rate of less-well educated women could be a result of age effects (see 

Footnote 49) or characteristics which result in both low educational attainment and 

low levels of involvement in the labour market, such as motivation, becoming a 

young parent or having a large family. 

 
Table 4.4 The Labour Supply of Women by School Leaving Age(a), Australia, 1992 
 

Hours of Work Per Week (%) School Leaving Age  LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of 

Work 
 

Aged under 16 years(b) 47.2 36.4 15.4 48.2 100.0 28.9 
Aged over 15 years 60.8 28.7 11.2 60.1 100.0 32.0 
All women not attending school 55.8 31.0 12.5 56.5 100.0 31.1 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
    

N = 3,643,363 (women who are not at school) 
N = 3,649,577 (all women) 

Notes: (a) The sample excludes women who are still attending high school. 
 (b) The sample includes women who have never attended high school. 
 

As shown in Table 4.4, there was large variation in the hours worked by women 

across the ages at which they left school. For example, the incidence of women 

working in full-time employment was approximately 60 per cent for women who left 

school aged 16 years or more. Women who left school aged under 16 years were 

considerably less likely to be in full-time employment, with only 48 per cent of these 

women working full-time in 1992. The mean hours of work for women varied by 

approximately three hours across the different ages at which they left school. For 
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example, the mean hours of work for women who left high school aged 16 years or 

more was 32.0. The mean for women who left school aged less than 16 years was 

28.9. 

 

Labour Supply and Post-School Educational Attainment 

The data in Table 4.5 illustrate the labour supply of women according to post-school 

educational attainment. The expectations in this respect are the same as those 

outlined above for school leaving age. In particular, as discussed in Chapter 3, 

women with high levels of education command higher wage rates in the workplace. 

As such, they are expected to supply more labour than women with lower levels of 

education. 

 
Table 4.5 The Labour Supply of Women by Post-School Educational Attainment, Australia, 

1992 
 

Hours of Work Per Week (%) Post-School Educational Attainment LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of  

Work 
 

Bachelor/higher degrees 77.4 21.9 7.7 70.4 100.0 35.7 
Trade/apprenticeship 52.0 30.4 18.3 51.3 100.0 30.8 
Certificate/diploma/other 63.3 30.0 13.0 57.0 100.0 31.4 
No qualifications(a) 47.8 34.3 13.0 52.7 100.0 29.5 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
    N = 3,649,577 (all women) 
Notes: (a) The sample includes women who have never been to secondary school or are still 

attending secondary school. 
 

In 1992, there was large variation in the labour force participation rates of women 

across post-school educational attainment levels. Women with bachelor or higher 

degrees were the most likely to be participating in the labour market. For example, 

nearly 78 per cent of these women were labour force participants. Women with no 

post-school qualifications were the least likely to be working. As shown in Table 4.5, 

fewer than half of these women worked. 

 

With the exception of women with bachelor or higher degrees, there was little 

variation in the hours worked by women across qualification levels. For example, the 

mean hours of work for women with trade or apprenticeship qualifications were 30.8 

hours a week. The mean for women with certificate, diploma or other qualifications 

was about half an hour more per week. These data suggest, therefore, that post-



Chapter 4   
   

   113

school educational attainment may be more important to women’s decision to enter 

the labour market than to their decision concerning hours of work.  

 

4.3.3 Labour Supply and Demographic Traits 

An individual’s decisions on labour force participation and hours of work are also 

influenced by a wide range of factors which are of a demographic nature. As 

discussed below, these include age, ethnicity, locality and health status. 

 

Labour Supply and Age 

As discussed in Chapter 3, labour force participation and hours worked by women 

will vary substantially by age. This can be seen in Table 4.6. In 1992, women aged 

35 to 39 years or 40 to 44 years had higher labour force participation rates than 

women in other age cohorts. The labour force participation rates for these women 

were 62 and 68 per cent respectively. The rates for women in the main child bearing 

age cohorts of 25 to 29 years and 30 to 34 years were 52 and 53 per cent. The rate for 

women aged 55 to 59 years, who are nearing the ‘conventional’ retirement age, was 

only 28 per cent. 

 
Table 4.6 The Labour Supply of Women by Age, Australia, 1992 
 

Hours of Work Per Week (%) Age LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of 

Work 
 

20 to 24 years 57.6 19.0 8.6 72.4 100.0 34.0 
25 to 29 years 52.1 24.3 7.2 68.5 100.0 33.6 
30 to 34 years 53.0 38.3 10.2 51.5 100.0 29.0 
35 to 39 years 62.2 39.6 15.8 44.6 100.0 28.2 
40 to 44 years 68.4 33.2 15.8 51.0 100.0 30.8 
45 to 49 years 60.9 27.3 15.1 57.6 100.0 32.3 
50 to 54 years 49.9 36.2 12.9 51.1 100.0 29.7 
55 to 59 years 27.9 37.3 22.1 40.6 100.0 28.1 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
    

N = 3,649,577 (all women) 

 

Among women who worked, those in the younger age cohorts had a substantially 

higher incidence of full-time employment. For example, over 70 per cent of women 

aged 20 to 24 years who were employed worked more than 34 hours a week. The 

corresponding proportion for women aged 35 to 39 years was less than 45 per cent. 

Women in the older age cohorts were more likely to be working in part-time 

employment. For example, 36 per cent of employed women aged 50 to 54 years 

worked fewer than 25 hours a week. A further 15 per cent of these women worked 
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between 25 to 34 hours. The comparable figures for women aged 20 to 24 years were 

19 and 9 per cent, respectively51. 

 

Labour Supply and Ethnicity 

There are many different measures of an individual’s ethnicity. Two measures which 

are common in labour supply studies are the birthplace of the individual and the 

length of time since the individual immigrated to the destination country. 

Approximately 57 per cent of Australian-born women and 64 per cent of immigrant 

women born in English speaking countries (ESB) participated in the labour market. 

As shown in the table below, this was considerably larger than the proportion of 

immigrant women born in non-English speaking countries (NESB) participating in 

the labour market, of approximately 43 per cent. There are a number of reasons for 

this finding. It could be a result of NESB women having different social norms and 

attitudes towards working. It may also be that the skills that NESB women 

accumulated in the country of origin may not have been fully transferable to the 

Australian labour market.  

 

Despite having lower labour force participation rates, NESB women tended to work 

a greater number of hours compared to their Australian-born and ESB counterparts. 

For example, over 64 per cent of NESB women worked in full-time employment. 

The corresponding figures for Australian-born and ESB women were 55 and 57 per 

cent, respectively.  

 

The above findings for labour force participation and hours of work indicate that no 

strong priors should be attached to the impact of women’s birthplace when 

estimating models of labour supply. 

 

It appears from the data in Table 4.7 that the duration of residence in the destination 

country also affects women’s labour supply. In 1992, recent immigrants to Australia 

were less likely to be participating in the labour market. The labour force 

participation rate for women who immigrated to Australia in the two years prior to 

                                                 
51 These findings may imply that younger women who are not faced with family responsibilities and 
children are able to work a larger number of hours compared to women who generally are constrained 
by family responsibilities. 
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1992 was 17 per cent. This was less than half the figure for immigrant women who 

had been residents in Australia for two to four years in 1992, of approximately 38 per 

cent. 

 
Table 4.7 The Labour Supply of Women by Ethnicity, Australia, 1992 
 

Hours of Work Per Week (%) Ethnicity LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of 

Work 
 

Birthplace       
Australia 57.5 32.7 12.4 54.9 100.0 30.6 
ESB(a) 64.4 29.9 12.7 57.4 100.0 31.7 
NESB(a) 43.5 23.1 12.4 64.5 100.0 32.8 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
Duration of Residence for Overseas-Born       
Less than two years 17.4 50.3 8.0 41.7 100.0 26.2 
Two to four years 37.8 27.6 12.5 59.9 100.0 32.2 
Five to nine years 51.6 18.6 9.2 72.2 100.0 24.3 
Ten or more years  55.4 26.9 13.6 59.5 100.0 32.0 
All women born overseas 51.3 26.2 12.8 61.0 100.0 32.3 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
    

N = 1,028,228 (women born overseas) 
N = 3,649,577 (all women) 

Notes: (a) The ABS’s definition of ESB and NESB in the Survey of Families in Australia 
categorises ESB individuals as individuals born in the main English speaking 
countries of New Zealand, the United Kingdom, Ireland, .the United States of 
America, Canada and Africa (excluding North Africa). NESB individuals are 
defined as individuals born in the non-English speaking countries of Other Oceania, 
Greece, Italy, Other Southern Europe, Germany, Other Northern and Western 
Europe, Eastern Europe and the former U.S.S.R., Lebanon, Other Middle East and 
North Africa, Other Southeast Asia, Northeast Asia, South Asia, Other America, 
and all Other Countries. 

 

Recent immigrants also worked fewer hours compared to women who had been 

residents in Australia for longer periods. For example, fewer than 42 per cent of 

employed women who immigrated to Australia within the two years prior to 1992 

worked full-time. The comparable figure for immigrant women who has been 

residents in Australia for five to nine years in 1992 was approximately 72 per cent. 

 

Labour Supply and Locality 

As discussed in Chapter 3, the place where an individual lives will also impact upon 

their labour supply. However, the likely effect is ambiguous. Some individuals in 

rural areas may supply relatively more (less) labour if they possess skills which are 

well (less) suited to employment in these areas. As shown in Table 4.8, it appears 

that women who lived in capital cities supplied more labour compared to women 

living outside capital cities. For example, 59 per cent of women who lived in capital 
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cities were labour force participants. The equivalent figure for women living in the 

balance-of-Australia was 48 per cent.  

 
Table 4.8 The Labour Supply of Women by Locality, Australia, 1992 
 

Hours of Work Per Week (%) Locality LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of  

Work 
 

Lives in capital cities(a) 59.2 28.0 12.4 59.6 100.0 31.9 
Lives in the balance-of-Australia 47.7 36.7 12.5 50.8 100.0 29.5 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
     

N = 3,649,577 (all women) 
Notes: (a) Lives in capital cities refers to women who live in Sydney, Melbourne, Brisbane, 

Perth, Adelaide, Hobart or the Australian Capital Territory. Lives in the balance-of-
Australia refers to women who live in the balance of the states (including urban and 
rural areas) and all women living in the Northern Territory. 

 

Women living in capital cities also worked a large number of hours compared to 

women living in the remainder of Australia. Almost 60 per cent of working women 

living in capital cities were employed on a full-time basis. This was over 18 per cent 

more than the proportion of women living in the balance-of-Australia who worked 

full-time. 

 

Labour Supply and Health Status 

An individual’s labour supply will also be influenced by their health status. 

Individuals who are in poor health will generally supply less labour than individuals 

who are in good health. This can be seen in Table 4.9. Almost two-thirds of women 

who were in excellent health participated in the labour market. The corresponding 

figures for women who were in good or fair health were approximately three- and 

two-fifths respectively. Unsurprisingly, women who were in poor health were the 

least likely to be working52. Only one-fifth of these women participated in the labour 

market in 1992.  

 

There was also variation in the hours worked by women with different levels of 

health in 1992, although these differences were less pronounced than the differences 

in the labour force participation rates53. For example, the mean weekly hours of work 

                                                 
52 This finding may be associated with age effects as worsening health is highly positively correlated 
with an individual’s age. 
53 The obvious exception being the mean hours worked by women in poor health compared to women 
in other health statuses. 



Chapter 4   
   

   117

for women in excellent health was 31.7 hours. It was 30.6 hours for women with 

good health and 31.2 hours for women in fair health. Similarly, the proportion of 

women working full-time did not vary substantially from 55 per cent across women 

with different health statuses. 

 
Table 4.9 The Labour Supply of Women by Health Status, Australia, 1992 
 

Hours of Work Per Week (%) Health Status LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of 

Work 
 

Own Health Status       
Excellent 62.7 29.2 12.4 58.4 100.0 31.7 
Good 57.8 32.3 12.9 54.8 100.0 30.6 
Fair 39.1 31.5 10.4 58.1 100.0 31.2 
Poor 21.8 30.5 17.3 52.2 100.0 29.1 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
Has a Family Members aged over 64 years(a)       
Family member aged over 64 years (proxy for a 
family member in poor health) 

45.9 17.8 13.1 69.1 100.0 34.4 

No family member aged over 64 years (proxy for a 
family member not in good health) 

56.2 31.6 12.5 55.9 100.0 30.9 

All women  55.7 31.0 12.5 56.5 100.0 31.1 
       
    N = 3,649,577 (all women) 
Notes: (a)

 The incidence of family members aged over 64 years is used as a proxy for living 
with family members who are in poor health or require care. 

 

As discussed in Chapter 3, an individual’s labour supply decision may also be 

affected by the health status of members of their family. The data in Table 4.9, using 

family members aged over 64 years as a proxy for poor health in the family, indicate 

that the labour force participation rates of women were substantially lower for those 

living in families where the eldest family member was aged over 64 years54. For 

instance, the labour force participation rate for women in families where the eldest 

family member was over 64 years was 46 per cent in 1992. This was over 18 per cent 

less than the figure for women who lived in families who were all aged 64 years or 

less (approximately 56 per cent). 

 

Despite women who lived in families where the eldest family member was aged 

more than 64 years having lower labour force participation rates, these women 

appeared to work more hours than other women. For example, the mean hours of 

work for women where the eldest family member was aged more than 64 years was 

                                                 
54 Although it should be noted that this finding may be a result of age effects, as women who live in a 
family where the eldest family member is aged more than 64 years may be of an older age compared 
to women who live in a family where no family members are aged more than 64 years. 
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34.4 hours. This was over three hours more than the mean for women whose family 

members were aged 64 years or less. These findings may be a result of women with a 

family member aged over 64 years needing to supply larger quantities of labour to 

compensate for the costs associated with living with a family member aged over 64 

years, particularly if that family member is not working (due to poor health or other 

reasons). 

 

4.3.4 Labour Supply and Family Characteristics 

The literature review in Chapter 3 indicated that an individual’s labour supply 

decisions will be influenced strongly by their family characteristics. This section 

considers the impact of marital status, fertility, husbands’ labour force status and the 

presence of other family members on the labour supply of women. 

 

Labour Supply and Marital Status 

As discussed in the previous chapter, the labour supply of women is expected to vary 

according to their marital status. Table 4.10 indicates that 56 per cent of married 

women were participating in the labour market in 1992. The proportion of separated 

and divorced women who worked was 51 per cent. The labour force participation 

rate for women who were widowers (approximately 33 per cent) was considerably 

lower than that for women who were married, whilst the rate for never married 

women was substantially larger (approximately 60 per cent).  

 
Table 4.10 The Labour Supply of Women by Marital Status, Australia, 1992 
 

Hours of Work Per Week (%) Marital Status LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of  

Work 
 

Never married 59.5 19.2 8.2 72.6 100.0 34.0 
Married 55.9 33.7 13.2 53.1 100.0 30.4 
Separated or divorced 50.5 27.0 12.2 60.8 100.0 32.2 
Widowed 32.7 23.3 22.4 51.1 100.0 31.7 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
     

N = 3,649,577 (all women) 

 

The hours worked by women also varied by marital status in 1992. Similar to the 

trends in labour force participation, never wed women worked considerably more 

hours than other women. For example, almost three-quarters of these women worked 

in full-time employment compared to approximately one-half of married women. 
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Women who were separated or divorced also worked more hours than married 

women, although they still worked fewer hours than women who had never married. 

The mean weekly hours worked by separated and divorced women were 32.2 hours. 

This was almost two hours more than the mean for married women. 

 

Labour Supply and Fertility 

There is a large amount of literature analysing the effects of women’s fertility 

behaviour on their labour supply (see Section 3.5.2 of this thesis). Table 4.11 

presents relevant information. It considers the fertility aspects of the number of 

children women have given birth to, the age of the youngest child they have living 

with them and the age of the eldest child living in their family. 

 
Table 4.11 The Labour Supply of Women by Fertility, Australia, 1992 
 

Hours of Work Per Week (%) Fertility LFPR 
(%) 

 
 

Under 25 25 to 34 Over 34  
Mean  

Hours of
Work 

Number of Children(a)       
None 74.0 13.8 7.7 78.5 100.0 36.4 
One child 47.2 34.8 11.1 54.1 100.0 29.8 
Two children 55.5 40.7 14.7 44.6 100.0 28.2 
Three children 51.5 40.0 16.8 43.2 100.0 28.1 
Four or more children 37.0 43.1 17.6 39.3 100.0 27.3 
All women who have given birth to a child 49.9 39.7 14.9 45.4 100.0 28.4 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
Age of Youngest Child        
Aged under 5 years 32.6 56.3 11.1 32.6 100.0 23.7 
Aged 5 to 9 years 58.6 43.0 17.4 39.6 100.0 27.0 
Aged 10 to 14 years 63.0 35.1 16.8 48.1 100.0 29.8 
Aged over 14 years  60.1 29.4 16.1 54.5 100.0 31.6 
All women who have a child living with them 50.0 40.4 15.3 44.3 100.0 28.1 
All women who do not have a child living with them 65.4 17.8 8.7 73.5 100.0 35.2 
All women 55.7 31.0 12.5 56.5 100.0 31.1 
       
Age of Eldest Child        
Aged 10 to 14 years 55.5 41.0 17.2 41.8 100.0 28.7 
Aged 15 to 19 years 61.0 33.8 16.5 49.7 100.0 30.2 
Aged over 19 years  56.0 30.0 17.1 52.9 100.0 30.9 
All women who have an eldest child who is aged 
over 10 years 

57.7 34.8 16.9 48.3  29.7 

All women who have a child living with them  50.0 40.4 15.3 44.3 100.0 28.1 
All women without a child who is aged over 10 years 53.7 28.4 9.6 62.0 100.0 32.4 
All women who do have a child living with them 65.4 17.8 8.7 73.5 100.0 35.2 
All women  55.7 31.0 12.5 56.5 100.0 31.1 
   

N = 2,769,279 (all women who have given birth to a child) 
N = 2,751,653 (all women with children living in them) 

N = 3,649,577 (all women) 
Notes: (a) This thesis examines all women aged 20 to 59 years from one family households 

and therefore a one family household may contain more than one female aged 20 to 
59 years. For example, there could be a female who is a spouse in the household as 
well as a young adult daughter. Given that the Survey of Families in Australia 
specifies that both dependent and non-dependent children do not have children of 
their own, women aged 20 to 59 years, who are children themselves, are assumed to 
be childless women. 
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Overall the data in the table are consistent with the expectation that women are less 

likely to participate in the labour market when their family size is increased. For 

example, in 1992, 74 per cent of women who had not had children worked in the 

labour market. The corresponding figure for women with two children was 55 per 

cent and the figure for women with four or more children was 37 per cent. 

 

Women with a larger number of children also worked fewer hours compared to other 

women in 1992. For example, approximately 78 per cent of women with no children 

worked in full-time employment. The proportions for women with two and three 

children were 45 per cent and 43 per cent respectively. Furthermore, the mean hours 

worked by women who had not had children was 36.4 hours. This was over eight 

hours more than the mean for women with two children. 

 

Chapter 3 highlighted the importance of taking into account the age of children when 

estimating models of labour supply. As shown in Table 4.11, having children of a 

young age considerably reduced the labour supply of women. For instance, it appears 

that women whose youngest child was not at an age where they could attend school 

were less likely to participate in the labour market compared to other women. For 

example, only 33 per cent of women whose youngest child was aged less than 5 

years participated in the labour market. The labour force participation rate for women 

whose youngest child was aged between 10 and 14 years was 63 per cent. 

 

Women whose youngest child was not at an age where they could attend school were 

also more likely to be working in part-time employment compared with other 

women. For example, approximately 66 per cent of women whose youngest child 

was under the age of 5 years worked part-time. This was over 30 per cent more then 

the proportion of part-time workers among women whose youngest child was aged 

between 10 and 14 years. 

 

Having an eldest child who is a teenager or a young adult was positively correlated 

with women’s labour supply in 1992. For example, the labour force participation rate 

for women whose eldest child was aged 15 to 19 years was 61 per cent. This was 

almost 6 percentage points higher than the rate for women whose eldest child was 

aged between 10 and 14 years. Similarly, almost 50 per cent of women whose eldest 
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child was aged 15 to 19 years worked in full-time employment. The proportion for 

women whose eldest child was aged 10 to 14 years was 42 per cent. 

 

Labour Supply and Husbands’ Labour Force Status 

A woman’s labour supply choice may also be influenced by her husband’s labour 

supply decision. According to the family utility/family budget constraint model of 

labour supply, families pool their income to satisfy a joint utility function. As such, if 

a husband supplies a large quantity of labour then the wife will reduce her labour 

supply to specialise in home production. However, if the husband’s labour supply 

decreases then the wife may increase her labour supply to help the family maintain a 

desired standard of living. 

 
Table 4.12 The Labour Supply of Women by Their Husbands’ Labour Force Status, 

Australia, 1992 
 

Hours of Work Per Week (%) Husbands’ Labour Force Status LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of 

Work 
 

Employed 62.7 33.8 13.3 52.9 100.0 30.4 
Unemployed 22.3 29.1 12.0 58.9 100.0 30.6 
Not in the labour force 26.0 33.4 14.0 52.6 100.0 29.9 
All women living with their husband  55.9 33.7 13.2 53.1 100.0 30.4 
All women  55.7 31.0 12.5 56.5 100.0 31.1 
       
  N = 2,847,827 (all women living with their husband) 

N = 3,649,577 (all women) 

 

As shown in Table 4.12, women with husbands were more likely to participate in the 

labour market if their husbands were labour force participants. For example, the 

labour force participation rate for women whose partners were employed was 63 per 

cent. The figures for women whose partners were unemployed or non-labour force 

participants were 22 and 26 per cent respectively.  

 

Despite the substantial variation in the labour force participation rates of married 

women according to their partners’ labour force status, their hours of work decision 

did not appear to be affected by their husbands’ labour supply choices. On average, 

women living with a male partner worked around 30 hours a week, regardless of 

whether their partner was employed, unemployed or not in the labour market. This 

implies that husbands’ labour force status appears to be more important for women’s 

decisions to enter the labour market than to their decisions on hours of work.  
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Labour Supply and the Presence of Another Adult in the Family  

As discussed in Chapter 3, the effect of another adult living in the family on 

women’s labour supply is ambiguous. On the one hand, another adult in the family 

could increase the labour supply of women if the adult is able to assist in home 

production. On the other hand, another adult in the family could reduce the labour 

supply of women if the adult was in need of care. 

 

As shown in Table 4.13, there was a lower incidence of labour force participation 

among women who lived in families where there was at least one ancestor55 resident 

to the family compared to women who did not have an ancestor living with them. For 

example, the labour force participation rate for women who had at least one ancestor 

living with them was 47 per cent. It was 57 per cent for women who did not have an 

ancestor residing in their household.  

 
Table 4.13 The Labour Supply of Women by Whether They Have an Ancestor Living With 

Them, Australia, 1992 
 

Hours of Work Per Week (%) Has an Ancestor Present LFPR 
(%) 

 
Under 25 25 to 34 Over 34  

 

Mean  
Hours of  

Work 
 

Has one or more ancestors living with them 47.1 21.9 12.8 65.3 100.0 33.1 
Does not have one or more ancestors living with them 56.0 31.4 12.6 56.0 100.0 31.0 
All women  55.7 31.0 12.5 56.5 100.0 31.1 
       
    N = 3,649,577 (all women) 

 

Despite the slightly lower labour force participation rates of women who had 

ancestors living with them in 1992, these women appeared to work a greater number 

of hours compared to women who did not have an ancestor living with their family. 

For example, over 65 per cent of women with an ancestor worked in full-time 

employment. This was 16 per cent larger than the participation rate for women living 

in families where no ancestor is present (approximately 56 per cent). Similarly, the 

mean hours worked by women living with an ancestor was 2.1 hours more than the 

mean for women without an ancestor present in their household. 

 

 

                                                 
55 The ABS defines an ancestor in the Survey of Families in Australia as a usual resident parent or 
grandparent of the head(s) of the family. The ancestor can be either a natural, adopted, step, fostered 
or an in-law to the head of the family. They must not have a spouse usually resident in the family.  
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4.4 Summary and Conclusion 

This chapter has profiled some of the characteristics argued to affect women’s labour 

supply decisions, using Australian data from 1992. The profile found that women’s 

labour supply responded positively to their cost of living, being in good health, 

duration of residence, student status, post-school educational attainment and 

partner’s labour force status. Women who lived in capital cities or who were 

childless also had higher levels of labour supply. 

 

Women born in Australia or who were from an English speaking country outside 

Australia had higher labour force participation rates compared to other women. 

Immigrant women born in non-English speaking countries worked, on average, more 

hours compared to their counterparts from other countries. 

 

The characteristics found to be negatively correlated with female labour supply were 

levels of unearned income, age and being married. Women with a large number of 

children, especially a large number of young children, were also found to supply less 

labour. 

 

One of the interesting findings of the profile is that there appears to be more variation 

in labour force participation rates across characteristics than in hours worked. As 

such, economic variables, demographic traits and family characteristics appear to 

play more of an important role in the labour force participation decisions than in the 

hours of work decisions. This gives rise to the question of whether workers have 

much of a choice over the number of hours they work. 

 

The following chapter provides a discussion on the various models used to estimate 

the determinants of labour supply. It also presents the model of labour supply used in 

the multivariate analysis (Chapter 6).  
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Chapter 5 
The Labour Supply of Australian Women: 

 Estimating Procedures and Models  

 
5.1 Introduction 

The previous chapter profiled some of the factors widely regarded as being 

determinants of the labour supply of Australian women. Using data from 1992, the 

profile considered the links between women’s labour force participation and hours of 

work decisions and a number of income variables, human capital endowments, 

demographic traits and family characteristics. It found that these characteristics 

influenced women’s labour force participation decisions to a greater extent than their 

hours of work decisions. 

 

The profile found that women’s labour supply was positively associated with living 

expenses, being in good health, living in Australia for longer periods of time, school 

leaving age, post school educational attainment and husbands’ labour force status. In 

addition, women characterised by being childless or having children of an age where 

they can attend school also were associated with higher levels of work. Chapter 4 

also suggested that female labour supply was negatively related to their age, levels of 

unearned income, being married, studying full-time and family size.  

 

This chapter presents the various modelling techniques used to estimate formal 

models of labour supply. It also provides details on the specification of the 

multivariate models used to estimate the determinants of labour supply in this thesis. 

The variables included in the model are similar to those factors outlined in the profile 

and literature review. The multivariate model is based on the family utility/family 

budget constraint model of labour supply. It also applies sample selectivity 

corrections to construct a wage rate variable and to estimate the hours of work 

equation conditional on labour market entry.  

 

The chapter is structured as follows. Section 5.2 discusses the procedures to estimate 

conventional models of labour supply. Section 5.3 outlines the econometric models 
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applied in the analysis of the labour force participation and hours of work decisions. 

A summary of the chapter is provided in Section 5.4. 

 

5.2 The Econometric Model and Estimation Methods 

One of the key findings of many literature reviews on labour supply is that the 

estimating equations and procedures used to estimate the determinants of labour 

supply need to be carefully chosen. This is necessary to ensure that the estimating 

equations are consistent with economic theory and with details on the way the data 

analysed have been obtained (see, for example, the discussions in Kenyon and 

Wooden, 1996; Killingsworth, 1983 and Woodland, 1984). Therefore, it is 

unsurprising that much of the empirical literature relating to labour supply is 

dominated by technical econometric issues (see Kenyon and Wooden, 1996; 

Killingsworth, 1983; Killingsworth and Heckman, 1986 and Nakamura and Walker, 

1994 for further discussion). 

 

This section discusses various procedures that can be used to estimate models of 

labour supply. Section 5.1.1 reviews estimation techniques in the context of first- and 

second-generation studies of labour supply. The following section outlines how these 

techniques (specifically Procedure VIII in Killingsworth, 1983) are applied in the 

estimation of women’s labour force participation and hours of work in this thesis. 

 

5.2.1 Review of Estimation Techniques 

As discussed in Chapter 3, labour supply studies can be broadly categorised into 

first- and second-generation studies. First-generation studies, appearing in the late 

1960s and early 1970s, used simple methodology to estimate models of labour 

supply (see Killingsworth, 1983 for further discussion). Examples of first-generation 

studies which examine the labour supply of women include Gramm (1975), 

Greenhalgh (1980), Layard (1978), Leuthold (1978), Miller and Volker (1983 and 

1984) and Rosen (1976).  
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First-generation studies used two main procedures56 in the study of labour supply. 

These are presented in Table 5.1. Procedure I is a two-step process, where Step 1 

estimates wage equations using data on workers and then these estimates are used to 

impute a wage for all individuals, including those who do not work. In Step 2 of the 

procedure, an hours of work equation is estimated using data on all individuals, and 

the imputed wage derived from Step 1. The hours of work of non-workers are set to 

zero. Examples of studies which have used Procedure I to estimate models the labour 

supply of women include Layard, Barton and Zabalza (1980) and Schultz (1980). 

 

Procedure II has just one step, where an hours of work equation is estimated using 

only data for individuals who work. Sometimes studies using Procedure II replace 

actual wages with an imputed wage derived from Step 1 of Procedure I. The studies 

by Layard, Barton and Zabalza (1980) and Schultz (1980) have used Procedure II to 

estimate models of female labour supply.  

 
Table 5.1 Procedures Used in First-Generation Studies to Estimate the Determinant of 

Labour Supply  
 
Procedure Description 

 
Procedure I  
 Step 1 Estimate a wage equation for workers only, using OLS and the wage equation: 

jj wwwwj Aw ε+β+β=
10

, 

  where:  
jw =  The wage observed for the jth individual. 

   
jwA =  The vector of observable characteristics which affect an individual’s wage. 

   
jwε =  The mean-zero random error term representing unobserved characteristics which 

affect an individual’s wage, such as motivation. 
  The estimates from the wage equation are used to derive an estimated wage (ŵj) for all individuals, 

including non-workers. 
  

Step 2 
 
Estimate an hours of work equation for all individuals, including non-workers, using OLS, and using 

jŵ  

derived from Step 1. The hours of work for non-workers are set to zero. The hours of work equation is: 

jj hhhjhjhhj Avwh ε+β+β+β+β=
3210

ˆ , 

  where:  
jh =  The hours worked by the jth individual. 

   
jŵ =  The estimated wage for the individual. 

   
jv =  The unearned income for the individual. 

   
jhA =  The observable characteristics which affect the individual’s hours of work. 

   
jhε =  The mean-zero random error term representing unobserved characteristics which 

affect an individual’s hours of work. 
 
Procedure II 

 

 Step 1 Estimate a hours of work equation for workers only using OLS and the same equation as Step 2 in Procedure 
I. Either an estimate from the wage equation, ŵj from Step 1 of Procedure I, or actual wages, is used. 

                                                 
56 These procedures, as well as the procedures used in second-generation studies, follow the 
categorisation presented in Table 4.1 of Killingsworth (1983, p. 151). As this thesis only estimates 
models of labour supply using Procedure VIII, discussion on Procedures I to VII has been kept brief. 
For further discussion on these procedures see Killingsworth (1983, pp. 150-161). 
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It is possible for Procedures I and II to produce biased estimates. Procedure I 

attempts to generate information on the hours of work function for all individuals by 

setting the hours of work of non-workers to zero. However, the desired number of 

hours for non-workers are obviously less than zero. They are observed with zero 

hours because the market wage they have been offered is below their reservation 

wage. Procedure II suffers from selection bias because it only considers individuals 

who are in the labour market57.  

 

Sample selection bias arises primarily because of failure to consider the unobserved 

characteristics that affect an individual’s labour supply. These characteristics, such as 

an individual’s tastes and motivation to work, are depicted as ε  in the simple static 

model of labour supply58. They are assumed to be a ‘mean-zero random variable’, 

meaning their average is zero across the entire sample. They are also assumed to be 

uncorrelated with an individual’s wage rate and unearned income.  

 

However, most data sets do not contain information on the wages of individuals who 

do not work. As such, many first-generation studies restrict their data sample to 

individuals with known wages. By doing so, they assume that the error term in the 

wage equation, 
jwε , is uncorrelated with the error term in the hours of work equation, 

jhε . In other words, first-generation studies assume that the unobserved 

characteristics which affect an individual’s wage rate are not linked to the 

unobserved characteristics which affect their labour supply. However, this is clearly 

not the case for many individuals because it is likely that factors like their motivation 

will affect their wage rate and their tastes for work will affect their labour supply. 

Both motivation and taste factors are unmeasured in the usual study of labour supply 

and would be expected to be correlated. This raises questions over the validity of 

results in many first-generation studies. 

 

Another shortcoming of first-generation studies was their use of OLS to estimate 

labour supply. It is not appropriate for OLS to be applied to binary dependent 

variables and dependent variables with truncated distributions. 
                                                 
57 See Figure 2 in Smith (1980b, p. 7) for an illustration of the sample selection bias problems of 
Procedure I and Procedure II. 
58 See Chapter 2 for further discussion. 
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These shortcomings of first-generation studies led to the emergence of new methods 

to estimate labour supply models in the late 1970s. These methods are described as 

second-generation studies. Examples of these second-generation studies include 

Cogan (1980a), Dooley (1982), Hausman (1980), Heckman (1976b and 1980), Kidd 

and Ferko (2001), Nakamura and Nakamura (1981), Scutella (2000-2001), 

Shamsuddin (1998) and Schultz (1980). The studies accommodate the selection bias 

and functional form problems noted above using alternative methods of estimation. 

Broadly speaking, two main methods are used in second-generation studies,59 the 

Tobit model and selection bias-corrections.  

 

Tobit models are a form of regression analysis adapted to situations where the 

dependent variable in the estimating equation cannot be less than (greater than) a 

minimum (maximum) limit. As such they are well suited to a study of labour supply 

because hours of work can never be less than zero. Tobit models solve an 

individual’s labour force participation and hours of work decisions simultaneously. 

The labour force participation decision is based on a comparison between the market 

wage and the individual’s reservation wage. The hours of work decision is 

determined by the condition that these two wages be equal, and can be found from 

the probability density of the same function used to be determine the participation 

decision. Examples of studies that have used Tobit models to investigate the labour 

supply of women include Cogan (1980a), Layard, Barton and Zabalza (1980) and 

Schultz (1980).  

 

An alternative method to estimate models of labour supply is selection bias-corrected 

regression. This method uses a two-step approach where the labour force 

participation decision is based on a comparison between the market wage and the 

individual’s reservation wage. The model that arises from this comparison is 

generally estimated using Probit or Logit procedures. The hours of work equation is 

then estimated following augmentation with a selection bias variable obtained from 

the first step in the procedure. The inclusion of this variable ensures, in principle, that 

the error term in the hours of work equation is a mean-zero random variable. OLS or 

GLS is usually used for Step 2. Examples of studies that have used selection bias-
                                                 
59 These two methods form the foundations to the estimation of labour supply using Procedures III 
through to VIII, described in Table 5.2. 
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corrected regression to estimate the labour supply of women include Hanoch 

(1980b), Heckman (1976b) and Nakamura, Nakamura and Cullen (1979). 

 

The principles underlying these second-generation studies now provide the basis for 

the most common approach to estimating models of labour supply in the empirical 

literature. They have been adapted to the range of situations encountered in applied 

work, and six main estimating procedures are now used. These are presented in Table 

5.2.  

 
Table 5.2 Procedures Used in Second-Generation Studies in the Estimation of the 

Determinants of Labour Supply  
 
Procedure Description 

 
Procedure III  
 Step 1 Same as Step 1 in Procedure I. 
  

Step 2 
 
A labour supply function for all individuals, including non-workers, is estimated using a Tobit model. Thus, 
Step 2 simultaneously estimates the probability of participating in the labour market and working a certain 
number of hours. An imputed wage obtained from Step 1 is used. 
 

Procedure IV  
 Step 1 Specify a wage equation similar to the wage equation in Step 1 in Procedure I. 

 
Estimate the labour force participation decision using a Probit model. In this model the wage rate variable is 
substituted for using the wage equation outlined in Step 1. 

 Step 2 

 

Pr (j works) f= ( jdjrw vAA
jj

ε;;; ), 
  where:  Pr (j works) = The probability that the jth individual works. 
   

jwA = The vector of observable characteristics which affect the market wage. 

   
jrA = The vector of observable characteristics which affect an individual’s 

reservation wage, r. 
   

jv = The unearned income for the individual. 

   
jdε = The mean-zero random error term. It is the determined by: 

.
jij rwd ε−ε=ε  

That is, 
jdε is the mean-zero random error term representing unobserved 

characteristics which affect the market wage, minus the mean-zero random 
error term representing unobservable characteristics which affect an 
individual’s reservation wage. 

  Estimate the hours of work equation using OLS for all individuals including non-workers. The hours 
worked by non-workers are set to zero. The hours of work equation is: 

.
30 jjjjj dhhjhwhhj AvAh ε+β+β+β+β=  

 
Procedure V  
 Step 1 A reduced-form Tobit model is estimated using data on all individuals, including non-workers, and used to 

derive the probability of an individual participating in the labour force. The variables argued to affect the 
wage rate are substituted into this estimating equation. These estimates are used to construct a selection bias 
variable 

jλ for each individual.  

 
 Step 2 Estimate a structural hours of work equation using a wage equation containing the estimate of selection bias, 

jλ̂
, from Step 1. 

 
Procedure VI  
 Step 1 The labour force participation, hours of work and wage equations for all individuals, including non-workers, 

are estimated simultaneously using FIML, a model known as a Heckit. 
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Table 5.2 Procedures Used in Second-Generation Studies in the Estimation of the 
Determinants of Labour Supply  

 
Procedure Description 

 
Procedure VII  
 Step 1 A reduced-form Probit model of the probability of labour force participation is estimated, using data on all 

individuals, including non-workers. The parameters are used to construct the selection bias variable .jλ  

 Step 2 Estimate a wage equation for workers only using OLS or GLS. The estimated selection bias variable, jλ̂  is 

included in the wage equation of: 

jjwwwwj j
Aw ε+λβ+β+β= ˆ

210
 

 where:  
jε  =  A mean-zero random error term. 

 
 Step 3 Estimate a reduced-form hours of work model using a sample of workers, by OLS or GLS. The selection bias 

variable constructed in Step 1 is included in the hours of work function. The hours of work function is: 

.ˆ
43210 jjwhwjwwwwj jj

AvAh ε+λβ+β+β+β+β=  

 
Procedure VIII  
 Step 1 Same as Step 1 in Procedure VII. 

 
 Step 2 Same as Step 2 in Procedure VII. 

 
  Step 3 Estimate an hours of work equation using a sample of workers by OLS of GLS. The selection bias term 

derived in Step 1 is included in the hours of work function, as is the estimated wage from Step 2 The hours of 
work function is: 

.ˆˆ
43210 jjhhhjhjhhj j

Avwh ε+λβ+β+β+β+β=  

 

Procedure III estimates the hours of work equation using a Tobit model. The first 

step of Procedure III is to derive an imputed wage for all individuals, including non-

workers, using estimates of a wage equation obtained from a data sample restricted 

to workers. The second step simultaneously estimates the probability of an individual 

participating in the labour market and working a certain number of hours through the 

application of a Tobit model to data on workers and non-workers. Examples of 

studies that have employed Procedure III to estimate the labour supply of women 

include Cogan (1980a), Layard, Barton and Zabalza (1980) and Schultz (1980). 

 

Similar to the procedures used in first-generation studies, the application of 

Procedure III has been criticised because it ignores the problems created by selection 

bias. This is because in Step 1 of the procedure, the wage equation is estimated using 

data for workers only. Consequently, second-generation studies which use Procedure 

III may still be characterised by selection bias.  

 

The shortcomings of Procedure III gave rise to studies which treated the wage rate as 

endogenous in the labour supply equations. Procedure IV outlines the first of a 

number of ways that the problem of an endogenous wage has been tackled. Step 1 

sets out a model of market wage determination where the individual’s wage is held to 
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be determined by both observed and unobserved factors. In the model of labour 

supply to be estimated in the second step, the endogenous wage rate variable is 

substituted for using the model of wages set out in Step 1. All right-hand side 

variables in the labour supply equation are therefore exogenous. As such, a reduced-

form equation is used to estimate the model of hours of work supplied and also the 

labour force participation decision. In this application, the hours of work of non-

workers are set to zero and the labour supply equation is estimated using all 

individuals. The studies by Heckman (1976b and 1980) have used Procedure IV to 

estimate the determinants of the labour supply of women. 

 

The main problem with Procedure IV is that a model that applies only to labour force 

participants is estimated using the entire population of workers and non-workers. 

Hence unless all persons in the population work the model will be misspecified. 

However, if the hours of work equation is estimated using only a sample of workers, 

then there will be sample selection bias. 

 

One solution to the problems associated with Procedure IV is to use a modified 

version of Procedure III’s Tobit model, known as Procedure V (Killingsworth, 

1983). Procedure V involves two steps. Step 1 is to estimate the probability of 

participating in the labour market using a reduced-form equation applied to a sample 

of workers and non-workers. In this equation, the market wage is replaced by 

characteristics argued to affect it. Once the parameters for this labour supply model 

have been estimated (using a Tobit framework) they are used to construct the 

selection bias variable, λ̂ , for each individual. Stage 2 then uses this λ̂  to estimate a 

selection bias corrected wage equation. An example of a female labour supply study 

using Procedure V is Heckman (1980). 

 

Heckman (1974b) developed an alternative method to estimate labour supply 

equations (Procedure VI). In this procedure, the Tobit model of labour supply is 

estimated jointly with the model of market wages. The system of simultaneous 

equations that results can be estimated using full-information maximum likelihood 

(FIML), with the model that results being termed Heckit (see Killingsworth, 1983, p. 

156). Examples of studies which estimate the labour supply of women using this 
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procedure include Cogan (1980b and 1981), Heckman (1976b) and Trussell and 

Abowd (1980). 

 

Procedures VII and VIII are two more types of estimating procedures in second-

generation studies. Procedure VII consists of three steps. The first step is to estimate 

the probability of an individual participating in the labour market using a reduced-

form Probit model and data on all individuals. The estimates from this model are 

used to form a measure of selection bias, λ̂ , for each individual. The second step of 

the procedure is to estimate a selection bias-corrected regression for the wage rate 

using data on working individuals. The final stage of Procedure VII estimates the 

hours of work equation using data restricted to workers. Stage 3 employs a reduced-

form equation where the characteristics argued to affect the market wage are used 

instead of the wage rate, because of endogeneity issues. The third step also uses 

selection bias-corrected regression by including the selection bias variable, λ̂ , in the 

estimation equation. Examples of studies that have used Procedure VII to estimate 

models of women’s labour supply include Cogan (1981), Dooley (1982), Franz and 

Kawasaki (1981) and Heckman (1980). 

 

Procedure VIII differs from Procedure VII only at the third step when estimating the 

conditional hours of work equation (see Killingsworth, 1983). Rather than solve for 

the problems associated with an endogenous wage rate by using a reduced-form 

equation (as in Procedure VII), Procedure VIII uses an imputed wage, derived from 

the selection bias-corrected regression of Step 2. The hours of work function in Stage 

3 also includes the selection bias term, λ̂ , derived from Stage 1. The studies by 

Hanoch (1980b), Nakamura, Nakamura and Cullen (1979) and Nakamura and 

Nakamura (1981) have employed Procedure VIII to study the labour supply of 

women. 

 

A possible limitation of Procedures VII and VIII is that the estimates are often 

sensitive to the identification restrictions imposed on the model. If the model 

includes the same explanatory variables in both the Probit (Step 1) and OLS equation 

(Step 3) then the sample selection variable is identified only because it is a non-linear 

function of the Probit equation index (see Kidd and Ferko, 2001). Results produced 
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from this specification of the model may not be accurately determined due to the 

collinearity between the regressors in the OLS equation and the lambda term. This 

shortcoming of the procedures can be overcome by having different specifications of 

the estimating equations. 

 

It is clear from the literature that the estimation of labour supply generally requires 

some form of selectivity corrected regression to ensure that empirical results are not 

biased. Therefore the procedures in second-generation studies are likely to produce 

more accurate results when estimating labour supply equations. There is no general 

consensus on which of the six procedures performs the best when estimating models 

of the labour supply of women. However, Procedures III and IV have shortcomings, 

as discussed above. Of the remaining procedures, Procedure VIII is used in this 

thesis as it controls for sample selection issues and the problems associated with an 

endogenous wage within a more flexible framework than some of the other 

techniques. The following section discusses this procedure in detail. 

 

5.2.2 Estimation Method 

As noted above, the estimating method used in the multivariate analysis is based on 

Procedure VIII of Killingsworth (1983). There are three steps in Procedure VIII. The 

first step is to use a reduced-form Probit model to estimate the probability of an 

individual participating in the labour market. Step 1 also uses the coefficient 

estimates of the probability of labour force participation to form a term than can be 

used to correct for sample selection bias. 

 

The probability that an individual participates in the labour market is determined by a 

comparison between the market wage and an individual’s reservation wage. It can be 

written as: 

Probability (j works) = Pr )( jj rw > . (5.1)

 

In its reduced form it becomes: 

Probability (j works) = Pr ),(
21010 jjjj rrrjrrwwww AvA ε+β+β+β>ε+β+β  (5.2)

 

Or, 
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Probability (j works) = Pr ( jd J
j

−>ε ), (5.3) 

where:  
jdε  = (

jj rw εε − ), and (5.4) 

 
      

    jJ  = [ )(
21010 jj rrjrrwww AvA β+β+β−β+β ]. (5.5) 

 

This reduced-form specification is generally estimated using a Probit model. The 

estimates obtained are then used to construct the sample selection bias correction 

term, λ , for inclusion in models estimated on a sample of workers only. The sample 

selection corrected term is given by: 
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(5.6) 

where:  f = The standard normal density function.   

  F = The standard normal cumulative density function.  

 

The second step of the procedure is to estimate a selection bias-corrected regression 

for the wages of workers. Using OLS or GLS, the estimates can be obtained using 

the equation: 

jw  =
wjjwjww A ε+λβ+β+β ˆ

210
. (5.7) 

 

According to Killingsworth (1983, p. 159), the parameter 
2wβ  should be treated as an 

estimate of the ratio 
d

wd

σ
σ

, where wdσ  represents the covariance between the error 

term in the market wage equation (
jwε ) and the error term in the labour force 

participation equation (
jdε ). 

 

The third step of Procedure VIII is to estimate an hours of work function, using OLS 

or GLS, and data on working individuals. The hours of work equation includes an 

imputed wage formed using the selection bias-corrected wage equation (Step 2), as 

well as the sample selection correction term derived in Step 1. It can be written as: 
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jh  =
jjhhhjhjhh j

Avw ε+λβ+β+β+β+β ˆˆ
43210

. (5.8)

 

In this equation the parameter 
4hβ  should be interpreted as an estimate of 
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 (see Killingsworth, 1983, pp. 159-160), where hdσ  represents the 

covariance between the error term in the hours of work equation and the error term in 

the labour force participation equation. 

 

5.3 Specification of the Models 

In this thesis, women’s labour supply decisions are estimated using selectivity 

corrected procedures. This section specifies the models used for women’s labour 

force participation (Section 5.3.1), wages (Section 5.3.2) and hours of work (Section 

5.3.3). It also specifies the structural labour supply equation and shows how the 

estimates are used to calculate the labour supply elasticities with respect to wages 

and unearned income (Section 5.3.4).  

 

The labour force participation and hours of work models are based on the family 

utility/family budget constraint model, which includes variables for spouses’ wages 

in the estimating equation. This model was chosen because family labour supply 

decisions appear to be more relevant to the contemporary labour market than 

individual labour supply decisions. 

 
5.3.1 Model for Labour Force Participation 

As discussed in the section above, the labour force participation decision of an 

individual can be portrayed as being made through a comparison between their 

market wage and their reservation wage. Theoretically, it can be expressed as:  

Pr (j works) = );;;(
jjj djrw vAAf ε  or Pr (j works) = )( jj rwf > . (5.9)

 

Based on the labour force participation equations used in other Australian studies60 

and the data available in the Survey of Families in Australia, the market wage for 

                                                 
60 See Table A1.1 and A1.3 in Appendix A1 for a review of the variables used in models of female 
labour supply in Australia (the thesis’s Appendix is available upon request from the author).  



Chapter 5   
   

   136 

women is argued to be influenced by their age61 (Age20-24, Age25-29, Age30-34, 

Age40-44, Age45-49, Age50-54 and Age55-59), completion of high school 

(Highsch), post-school educational attainment (Degree, Trade and Diploma), 

birthplace (Esb and Nesb), duration of residence (Resid2, Resid4, and Resid9), 

locality (Noncity), health status (Exhealth, Frhealth and Prhealth), marital status 

(Married, Divorce, and Widow) and the number of children they have had (1child, 

2child, 3child and 4child).  

 

The reservation wage is argued to be influenced all the variables in the market wage 

except for educational attainment62. It is also influenced by women’s income from 

investments (Invest1, Invest2 and Invest3), income from other sources (Income1, 

Income2 and Income3) and husbands’ wages (HusbandY1, HusbandY2, HusbandY3 

and HusbandY4). Other factors such as women’s nature of occupancy63 (Mortgage, 

Rent and Board), student status (Studyft and Studypt), presence of a family member 

aged over 64 years64 (Oldfamily), the age of the youngest child in the family (Ykid0-

4, Ykid5-9, Ykid10-14 and Ykid15), the age of the eldest child in the family (Ekid10-

14, Ekid15-19 and Ekid20), husbands’ labour force status (Manem and Manun), and 

the presence of ancestors living in the family (Ancestor), have also been included in 

the reservation wage equation.  

 

Following the principles emphasised in Greenhalgh (1977 and 1980), an interesting 

feature of the model is the inclusion of fertility variables in both the market and 

reservation wage equations. Children may be negatively correlated with women’s 

market wages for a number of reasons65. First, children may induce women into low 

ranked occupations and jobs, particularly if these jobs cater for women with family 

responsibilities. Second, children capture time spent out of the labour market by 

women and thus represent intermittent labour force participation. Human capital 

theory argues that, for the most part, earnings are positively associated with labour 

                                                 
61 The means and standard deviations of the variables used in the analysis are presented in Table A1.4 
in Appendix A1. Age acts as a proxy for labour market experience. 
62 The variables associated with educational attainment have been left out of the reservation wage 
equation for identification purposes. The extent to which this exclusion restriction is valid is discussed 
in Chapter 6. 
63 This is to act as a proxy for the cost of living. 
64 This is to act as a proxy for the care needed by family members who do not have good health. 
65 See Becker (1985), Hakim (1996) and Mincer and Polachek (1974) for further discussion. 
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market experience. As such women who are characterised by intermittent labour 

market experience due to childbearing reasons may be penalised in the labour market 

via lower wages66. Women’s reservation wages may also be positively correlated 

with children. This is because children are widely regarded as intensive in women’s 

time and thus may induce women to exit the labour market for household production 

duties. 

 

The labour force participation decision for women can be expressed as:  

Probability (j works) = Pr )( jj rw > , (5.10)

where: jw  =

.
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66 For example, the study by Harkness and Waldfogel (1999) found that Australian women who had 
children and worked in full-time employment earned almost 47 per cent less than women without 
children who worked full-time (thus they had a raw family wage gap of 468.0− ). Similar women in 
Canada, the United Kingdom and the United States had raw family wage gaps of 209.0− , 509.0− and 

247.0−  respectively. After controlling for variables known to affect the wages of women, the family 
wage gap, defined as the corrected family gap, in Australia fell to 014.0− . This was considerably 
smaller than the corrected family wage gaps in Canada, the United Kingdom and the United States (of 
approximately 054.0− , 047.0−  and 087.0− ). 
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A description of the variables argued to determine the market and reservation wages 

for women is presented in Table 5.3. 

 
Table 5.3 The Variables Used in the Model of Labour Force Participation  
 
Variable Description of Variables Omitted Category 

 
Income from investments  
Invest1 Income from investments is less than $10 a week. Women who do not receive 

income from investments, 
(Noinvest). 

Invest2  Income from investments is $10 to $41 a week. Noinvest. 
Invest3 Income from investments is more than $41 a week. Noinvest. 
   
Income from other sources  
Income1 Income from other sources is less than $50 a week. Women who do not receive 

income from other sources, 
(Noincome). 

Income2 Income from other sources is between $50 and $124 a week. Noincome. 
Income3 Income from other sources is more than $124 a week. Noincome. 
 
Husbands’ Wages 

 

HusbandY1 Women whose husbands’ wages are less than $382 a week. Women who do not have a 
husband in receipt of a weekly 
wage, (NohusbandY). 

HusbandY2 Women whose husbands’ wages are $382 to $613 a week. NohusbandY. 
HusbandY3 Women whose husbands’ wages are $614 to $768 a week. NohusbandY. 
HusbandY4 Women whose husbands’ wages are more than $768 a week. NohusbandY. 
 
Age 

 

Age20-24 Women aged 20 to 24 years. Women aged 35 to 39 years, 
(Age35-39). 

Age25-29 Women aged 25 to 29 years. Age35-39. 
Age30-34 Women aged 30 to 34 years. Age35-39. 
Age40-44 Women aged 40 to 44 years. Age35-39. 
Age45-49 Women aged 45 to 49 years. Age35-39. 
Age50-54 Women aged 50 to 54 years. Age35-39. 
Age55-59 Women aged 55 to 59 years. Age35-39. 
 
Educational Attainment 

 

Studyft Women who study full-time. Women who are not studying 
(Nostudy). 

Studypt Women who study part-time.  Nostudy. 
Highsch Women who have completed high school (assumed to be all women who 

left high school aged 16 years or older).  
Women who have not completed 
high school (Nohighsch). 

Degree Women whose highest qualification is a bachelor or higher degree. Women with no post-school 
education or still at school or never 
attended school (Nopost). 

Trade Women whose highest qualification is a trade qualification or 
apprenticeship.  

Nopost. 

Diploma Women whose highest qualification is a certificate, diploma or other 
qualification. 

Nopost. 
 

 
Ethnicity 

  

Esb Immigrant women born in the English speaking countries of New 
Zealand, the United Kingdom, Ireland, .the United States of America, 
Canada and Africa (excluding North Africa). 

Women born in Australia (Aust). 

Nesb Immigrant women born in the non-English speaking countries of Other 
Oceania, Greece, Italy, Other Southern Europe, Germany, Other Northern 
and Western Europe, Eastern Europe and the former U.S.S.R., Lebanon, 
Other Middle East and North Africa, Other Southeast Asia, Northeast 
Asia, South Asia, Other America, and all Other Countries 
 

Aust. 

Resid2 Women who have been residents in Australia for less than two years.  Women who have lived in 
Australia for more than nine years 
(Noresid). 



Chapter 5   
   

   139

Table 5.3 The Variables Used in the Model of Labour Force Participation  
 
Variable Description of Variables Omitted Category 

 
Resid4 Women who have been residents in Australia for two to four years. Noresid. 
Resid9 Women who have been residents in Australia for five to nine years. Noresid. 
 
Locality 

  

Noncity 
 

Women living outside the capital cities. Defined as women who live in 
the balance of the states of New South Wales, Victoria, Queensland, 
South Australia, Western Australia, and Tasmania (including urban and 
rural areas) and all women living in the Northern Territory. 

Women living in capital cities. 
Defined as women who live in 
Sydney, Melbourne, Brisbane, 
Perth, Adelaide, Hobart or the 
Australian Capital Territory (City). 

 
Health status 

 

Exhealth Women who are in excellent health. Women who are in good health 
(Good). 

Frhealth Women who are in fair health. Good. 
Prhealth Women who are in poor health. Good. 
 
Presence of family member aged over 64 years 

 

Oldfamily Women who live with a family member aged over 64 years. Women who do not live with a 
family member aged under 65 
years (Noold). 

 
Nature of Occupancy 

 

Mortgage Women who are purchasing their home. Women who own their own home 
(Own). 

Rent Women who are renting their home. Own. 
Board Women who are boarding, living rent-free or board-free or have other 

nature of occupancies. 
Own. 

 
Marital status 

 

Married Women who are married. Women who have never married 
(Single). 

Divorce Women who are separated or divorced. Single. 
Widow Women who are widowed. Single. 
   
Fertility   
1child Women who have had one child.  Women who have not had children 

(Nochild). 
2child Women who have had two children.  Nochild. 
3child Women who have had three children.  Nochild. 
4child Women who have had four or more children.  Nochild. 
Ykid0-4 Women whose youngest usual resident child is aged under 5 years. Women who do not have children 

living in their family (NoYkid). 
Ykid5-9 Women whose youngest usual resident child is aged 5 and 9 years. NoYkid. 
Ykid10-14 Women whose youngest usual resident child is aged 10 and 14 years. NoYkid. 
Ykid15 Women whose youngest usual resident child is aged over 14 years. NoYkid. 
Ekid10-14 Women whose eldest usual resident child is aged 10 and 14 years. Women who do live with an eldest 

child aged over 9 years (NoEkid). 
Ekid15-19 Women whose eldest usual resident child is aged 15 to 19 years. NoEkid. 
Ekid20 Women whose eldest usual resident child is aged over 19 years. NoEkid. 
 
Husbands’ labour force status 

 

Manem Women whose husband is employed  Women who do not have a 
husband in the labour force 
(Noman). 

Manun Women whose husband is unemployed. Noman. 
 
Presence of another family member 

 

Ancestor Women who live in a family where there is at least one ancestor living 
with the family. 

Women who live in families where 
no ancestors live with them, 
(Noancestor). 

 

5.3.2 Model for Wages 

The reduced form of the model of the determinants of labour force participation 

outlined above provides the means through which an estimate can be obtained of the 
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sample selection bias correction term, jλ̂ . The sample selection bias correction term 

is then used in the estimation of the model of wages for the women. The wage 

equation can be specified by: 

 jw  =

,ˆ
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(5.11) 

where: jw  =The natural logarithm of the hourly earnings from wages and 

salaries. 

 

The majority of the variables included in this wage equation are similar to those used 

in other Australian labour supply studies (see Table A1.2 in Appendix A1). 

However, there are two main differences between the variables used in this wage 

equation and those used elsewhere. First, the wage equation in this thesis contains 

variables relating to women’s marital status and fertility. Although these variables 

have not appeared in many wage equations in Australian labour supply studies, they 

have been used as determinants of wages in many studies of the human capital 

model. Examples of studies which take into account these variables in estimating 

wage equations include Gregory and Daly (1990), Langford (1995), Miller and 

Mulvey (1996) and Preston (2001). 

 

The second difference is associated with the occupation and industry which women 

work in. Many labour supply studies in Australia include variables relating to 

occupation and industry in their wage equations (for example see Kidd and Ferko, 

2001; Scutella, 2000-2001 and Shamsuddin, 1998)67. These variables have not been 

included in the wage equations for this thesis as the Survey of Families in Australia 

does not contain information relating to industry. Furthermore, it only contains 

                                                 
67 The occupation and industry variables in the study by Kidd and Ferko (2001) appear in their 
extended wage equation. This wage equation estimates the wages for workers using a sample selection 
bias correction term derived from a selection model which does not include occupation and industry. 
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information on the occupation of workers. As the wage equation is used to construct 

a wage variable for both non-workers and workers, occupation has been omitted 

from the wage equation. 

 
5.3.3 Models for Hours of Work 

Following the approach taken with the labour force participation, the hours of work 

equation does not include variables for educational attainment. It has the same 

variables used in the reservation wage equation and also includes an estimate of the 

market wage as well as an estimate of jλ . The model to estimate the determinants of 

hours of work can be expressed as: 

 jh  
=
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(5.12)

where: jh  =The natural logarithm of hours worked per week in all jobs. 

 

The nature of the data in the Survey of Families in Australia allows for the 

determinants of hours of work to be estimated using an extended hours of work 

equation. The extended hours of work equation includes all the variables in the hours 
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of work equation (equation (5.13)), as well as a number of other variables relating 

only to workers68. It is not possible to estimate an extended labour force participation 

equation because information on the variables used in the extended hours of work 

equation is only available on workers. It can be written as:  

(5.13)  jh  
=
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A description of the additional variables used to estimate hours of work for women 

in the model outlined above is presented in Table 5.4. 

 
Table 5.4 The Variables Used to Estimate the Extended Hours of Work Extended Model 
 
Variable Description of Variables Omitted Category 

 
Occupation   
Manager Women who are managers and administrators. Women who are professionals 

(Professional). 
Parapro Women who are para-professionals. Professional. 
Other Women who are plant and machine operators and drivers, tradespersons, 

labourers and related workers or who did not adequately describe their 
occupation. 

Professional. 

Clerks Women who are clerks. Professional. 
Sales Women who are salespersons and personal service workers. Professional. 

                                                 
68 It should be noted that the selection bias correction variable in the extended hours of work equation 
is based on the variables derived from the labour force participation equation specified in Section 
5.2.1. 
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Table 5.4 The Variables Used to Estimate the Extended Hours of Work Extended Model 
 
Variable Description of Variables Omitted Category 

 
Multiple jobs  
2jobs Women who are employed in two or more jobs. Women who only have one job 

(No2job). 
   
Started a new job  
Newjob Women who started a new job in the last 12 months. Women who did not start a new 

job in last 12 months (Nonew). 
Length of time it takes to travel to main job  
Work15 Women who take between 15 and 29 minutes to travel to work. Women who work from home or 

take less than 15 minutes to travel 
to work (Work<15). 

Work30 Women who take between 30 minutes and 59 minutes to travel to work. Work<15. 
Work1hr Women who take 1 hour or more to travel to work. Work<15. 
Workvar Women whose travelling time to work varies. Work<15. 

 
5.3.4 Estimation of Elasticities 

To examine the impact of wages (potential wages) on the labour force participation 

decision of women, a structural wage equation must be estimated in place of the 

reduced-form market participation rate equation. As such, a predicted wage formed 

from estimates of the wage model corrected for sample selection bias is included in 

the labour force participation equation. The specification of the structural model is 

dealt with further in the following chapter, and only a brief analysis is provided here. 

Hence the structural model of the labour force participation decision is given by: 

 jlpr  =
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(5.14)
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where: jlpr  = The probability of participating in the labour market. 
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This model is estimated in Chapter 6 using a Probit procedure. With the Probit 

model, the partial derivative of the probability of participating in the labour force 

(lpr) with respect to the predicted wage ( )ŵ  is given by ( ) ,ˆˆ
ˆ ˆ22 wx
w

lpr
ββφ=

∂
∂  whereφ  is 

the density function of the standard normal, and 2x  is the set of regressors included 

in the structural wage equation, 2β̂  is the associated set of estimated coefficients and 

ŵβ̂  is the coefficient on the predicted wage variable69. 

 

The wage elasticity in general form is given as: 

jlpr elasticity =
lpr
w

w
lpr

⋅
∂
∂ , 

(5.15) 

Where: w  = The wage in levels rather than in logarithmic form.  

 

Accordingly, as ,1ˆ w
w

w ∂⋅=∂ the labour force participation elasticity may be written 

as: 
jlpr elasticity ( jl ) = ( )

lpr
x

lpr
w

w
lpr ŵ22

ˆˆ ββφ
=⋅

∂
∂ . 

(5.16) 

 

In the case of the hours of work elasticity, given that both the dependent variable 

(hours of work) and the wage are entered in the model in logarithmic form (that is a 

logarithmic-logarithmic or log-log model), the hours of work elasticity is easily 

obtained. Thus: 

jh elasticity =
nŵβ , (5.17) 

Where: 
nŵβ  = The coefficient on the predicted wage variable.  

 

The impact of unearned income on women’s labour supply is also best discussed in 

terms of elasticities. To facilitate this, the unearned income dummy variables Invest1, 

Invest2, Invest3, Income1, Income2, Income3, HusbandY1, HusbandY2, HusbandY3 

and HusbandY4 are replaced with continuous unearned income variables which 

represent the total sum of the individual’s weekly income from investments 

(Investmentj), other sources (Osincomej), and the wages their husband receives 

                                                 
69 For the purpose of the exposition the notation ŵβ̂  is used in place of .ˆ

1lβ  
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(HusbandYj). These income values are expressed in logarithm form. To 

accommodate cases of zero income the logarithmic function is linearised around log 

(1), and log (0) set equal to –log (2). 

 

The equation to estimate the labour force participation elasticity with respect to 

unearned income can be written as:  

jl  =

.

ˆ

43
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(5.18)

Given this specification for the labour force participation rate model, the elasticity 

with respect to either income variable can be calculated using an algorithm 

analogous to that outlined above for the wage elasticity. 

 

The impact of unearned income on women’s labour supply is also analysed using one 

income variable where the unearned income dummy variables Invest1, Invest2, 

Invest3, Income1, Income2, Income3, HusbandY1, HusbandY2, HusbandY3 and 

HusbandY4 are replaced with one continuous unearned income variables which 

represent the total sum of the individual’s weekly unearned income (Incomej). Again, 

the income value is expressed in logarithm form. To accommodate cases of zero 

income the logarithmic function is linearised around log (1) and log (0) set equal to 

log− (2). 
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The equation to estimate the labour force participation elasticity with respect to one 

unearned income variable can be written as:  

jl  
=

.

ˆ
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(5.19)

 

Once more, the elasticity with respect to the income variable in equation (5.19) can 

be calculated using an algorithm analogous to that outlined above for the wage 

elasticity. 

 

The estimating equations for the hours of work elasticity with respect to the 

individual income variables and the grouped income variables follow a similar 

pattern to those outlined in equations (5.18) and (5.19). The methods to estimate the 

unearned income elasticities are also the same as the methods used to estimate the 

wage elasticities. 

 

5.4 Summary and Conclusion 

This chapter has examined the various methods to estimate labour supply models and 

has presented the estimating procedure to be used in this thesis. Based on Procedure 

VIII of Killingsworth (1983), this thesis uses sample selection bias correction 

methods to estimate a labour supply model derived from a family utility/family 

budget constraint model.  
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The variables argued to influence women’s decisions to participate in the labour 

market and work a certain number of hours are similar to the ones used in the profile 

presented in the previous chapter and those discussed in Chapter 3. The nature of the 

data makes it possible to estimate an extended hours of work equation, which is a 

novel feature of this empirical work. 

 

The following chapters present the findings of the empirical analysis based on the 

estimating equations presented above.  
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Chapter 6 
The Labour Supply of Australian Women: 

 An Empirical Analysis  

 
6.1 Introduction 

This chapter presents the findings from the estimation of the labour supply models 

outlined in the previous chapter. The labour force participation, market wages and 

hours of work equations are estimated using Procedure VIII of Killingsworth (1983). 

 

The chapter draws on data from the ABS’s Survey of Families in Australia, 

conducted in 1992 (see Section 4.2 in Chapter 4 for a description of the data). The 

data sample for the estimation of the several dimensions of labour supply is the same 

as that used in the profile in Chapter 4, namely women aged 20 to 59 years who are 

members of either a couple, lone-parent or related individuals family and who live in 

one family households. Women who live in de facto relationships are treated as 

married women. The sample excludes women who are self employed, work in family 

businesses without pay or receive payments in kind70. Women who did not state or 

know their family’s income, partner’s income or their income from wages and 

salaries, government pensions and benefits, investments and other sources are also 

omitted from the sample. The sample size is 9,320 women, providing a weighted 

total Australian population sample of 3,649,577. 

                                                 
70 Women who are self employed, work in family businesses without pay or receive payments in kind 
were omitted from the sample due to the difficulties in measuring their labour market income. The 
estimates of the labour supply models based on samples that included these groups using hourly 
earned income as an independent variable are presented in Tables A2.1, A2.2, A2.3 and A2.4 in 
Appendix A2. These findings show strong similarities between the determinants of the labour supply 
of all women earning an income and female employees. For example, the estimated coefficient on the 
predicted wage variable in the hours of work equation for female employees was 0.766. The estimated 
coefficient on the predicted wage variable in the hours of work equation for all women earning an 
income was 0.775. Similarly, the variable for full-time study in the hours of work equation for female 
employees had an estimated coefficient of –0.963. The estimated coefficient for the same variable in 
the hours of work equation for all women earning an income was .967.0−  One noticeable difference in 
the hours of work estimates for the two samples was the sign and value of the coefficients on 
husbands’ wages. Husbands’ wages were significant in the hours of work equation for women who 
were wage or salary earners. They were insignificant in the hours of work equation for all women 
earning an income. This finding may be a result of the difficulties in measuring women’s unearned 
income (see Chapter 3 for further discussion).  
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The chapter is structured as follows. Section 6.2 examines the findings of the labour 

supply models of labour force participation, market wages and hours of work using 

the total data sample of women71. Section 6.3 provides a summary of the chapter. 

 

6.2 Empirical Results for All Women 

This section presents the results from the empirical testing of the labour force 

participation, wage and hours of work equations outlined in the previous chapter, 

using data for all female employees. It considers the results from the labour force 

participation equation used to generate the sample selection correction term, jλ̂  

(Section 6.2.1), the results from the equation to examine the determinants of market 

wages for workers, controlling for sample selection bias (Section 6.2.2), the results 

from the sample selection bias corrected hours of work model (Section 6.2.3), the 

results from an extended hours of work equation (Section 6.2.4), wage and unearned 

income elasticities (Section 6.2.5) and the sensitivity of the main findings to the 

identification restrictions (Section 6.2.6). 

 

6.2.1 Labour Force Participation Estimates 

The findings from the estimation of the reduced-form labour force participation 

equation are presented in Table 6.1. The dependent variable is the binary indicator lfp 

which was defined in the previous chapter. As noted there, lfp=1 when the woman 

participates in the labour market (assumed to be when the woman is employed) and 

lfp=0 when the woman does not participate in the labour market. Panel (i) presents 

the estimated coefficients, the associated ‘t’ statistics and the marginal effects. For 

dummy variables, the marginal effects refer to percentage point differences from the 

omitted categories72. Panel (ii) presents the means and standard deviations of the 

explanatory variables. 

 

                                                 
71 The labour supply models are estimated using disaggregated samples of women in the following 
chapter. 
72 The marginal effects in a Probit model are typically calculated in one of two ways. For continuous 
exogenous variables, such as age, they are computed using the formula, kz αα′φ ˆ)ˆ( . However, this 
formula is inappropriate for the binary exogenous variables because it is based on the application of 
the concept of a derivative, which involves infinitely small changes, to a variable that can only take 
the discrete values of 0 and 1. The marginal effects are determined as the difference between the 
predicted probabilities of the two values of the binary variable. 
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Overall, the model performs well, with a prediction success rate of 73.3 per cent73. 

The prediction success rate under random assignment, using the sample labour force 

participation rate of 0.553, is 50.6 per cent74. In other words, the reduced-form 

model, based on the variables included in the market and reservation wage equations, 

improved the prediction success over random assignment by over 45 per cent of the 

prediction error. 

 
Table 6.1 Estimates of the Model of Labour Force Participation: Empirical Results From a 

Reduced-Form Equation  
 
 Panel (i) Panel (ii) 

 
Variable Coefficient ‘t’ Value(a) 

 
Marginal 
Effects(b) 

Mean Standard 
Deviation 

 
Constant 0.628 6.434 * NA 1.000 0.000 
 
Unearned Income 

     

Invest1 0.411 6.911 * 0.155 0.084 0.277 
Invest2 0.191 2.620 * 0.072 0.048 0.212 
Invest3 -0.164 -2.520 ** -0.065 0.060 0.237 
Income1 -0.089 -0.741   0.017 0.127 
Income2 0.027 0.235   0.019 0.138 
Income3 -0.780 -5.120 * -0.295 0.011 0.105 
HusbandY1 0.146 1.970 ** 0.057 0.068 0.251 
HusbandY2 0.085 1.494   0.240 0.427 
HusbandY3 0.035 0.524   0.101 0.301 
HusbandY4 -0.087 -1.403   0.152 0.359 
 
Age 

      

Age20-24 -0.230 -3.160 * -0.092 0.135 0.341 
Age25-29 -0.150 -2.392 ** -0.060 0.144 0.351 
Age30-34 -0.016 -0.289   0.163 0.370 
Age40-44 0.018 0.318   0.139 0.346 
Age45-49 -0.207 -3.133 * -0.082 0.108 0.310 
Age50-54 -0.436 -5.708 * -0.172 0.086 0.280 
Age55-59 -0.822 -9.403 * -0.312 0.072 0.259 
 
Educational Attainment 

     

Studyft -0.812 -9.120 * -0.307 0.030 0.171 
Studypt 0.130 2.241 ** 0.051 0.076 0.265 
Highsch 0.178 5.247 * 0.071 0.623 0.484 
Degree 0.584 9.866 * 0.214 0.095 0.293 
Trade 0.047 0.571   0.030 0.172 
Diploma 0.370 11.088 * 0.144 0.316 0.465 

 
Demographic Traits 

     

Esb 0.129 2.595 * 0.051 0.119 0.323 
Nesb -0.074 -1.592   0.161 0.368 
Resid2 -1.492 -8.511 * -0.471 0.012 0.110 
Resid4 -0.507 -5.580 * -0.199 0.031 0.175 
Resid9 -0.124 -1.473   0.035 0.185 
Noncity -0.086 -2.674 * -0.034 0.337 0.473 
Exhealth 0.050 1.521   0.331 0.471 
Frhealth -0.383 -8.508 * 0.152 0.140 0.347 
Prhealth -1.050 -10.728 * -0.378 0.032 0.175 
Oldfamily -0.174 -2.112 ** -0.069 0.044 0.204 
Mortgage 0.319 7.845 * 0.125 0.354 0.489 
Rent -0.648 -1.361   0.238 0.426 
Board 0.043 0.565   0.124 0.329 

                                                 
73 The prediction success rate serves as a measure of the fit of the model. 
74 The prediction success rate under random assignment using the sample mean labour force 
participation rate (lfpn) is determined by [ ( )22 1 lfpnlfpn −+ ] %100⋅ . 
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Table 6.1 Estimates of the Model of Labour Force Participation: Empirical Results From a 
Reduced-Form Equation  

 
 Panel (i) Panel (ii) 

 
Variable Coefficient ‘t’ Value(a) 

 
Marginal 
Effects(b) 

Mean Standard 
Deviation 

 
Family Characteristics      
Married -0.405 -4.546 * -0.156 0.785 0.411 
Divorce 0.100 1.197   0.079 0.270 
Widow -0.119 -0.769   0.011 0.106 
1child -0.287 -3.534 * -0.114 0.146 0.353 
2child -0.325 -4.127 * -0.128 0.300 0.459 
3child -0.438 -5.357 * -0.173 0.196 0.397 
4child -0.652 -7.286 * -0.254 0.124 0.330 
Ykid0-4 -1.150 -15.289 * -0.430 0.239 0.426 
Ykid5-9 -0.551 -6.731 * -0.217 0.133 0.339 
Ykid10-14 -0.360 -3.803 * -0.123 0.122 0.327 
Ykid15 -0.060 -0.586   0.171 0.377 
Ekid10-14 0.080 1.262   0.137 0.344 
Ekid15-19 0.138 1.721 ** 0.054 0.149 0.356 
Ekid20 0.119 1.945 ** 0.073 0.127 0.333 
Manem 0.598 7.873 * 0.235 0.647 0.477 
Manun -0.264 -2.948 * -0.105 0.058 0.233 
Ancestor 0.092 1.040   0.034 0.181 
     

Mean labour force participation rate = 0.553 
Chi Squared (53) = 2969.298 

     McFadden r2 = 0.227 
    Prediction Success Rate = 73.262 
    Sample Size = 9,320 
Notes: (a) The symbol * represents significant at the 1 per cent level, the symbol ** represents 

significant at the 5 per cent level and the symbol *** represents significant at the 10 
per cent level. NA stands for not applicable. 
(b) The marginal effects are only reported for those variables of statistical 
significance. 

 

The findings presented in Table 6.1 indicate that the first measure of unearned 

income, income from investments, did not adhere to theoretical expectations. Thus, 

women whose weekly income from investments was less than $42 a week (which 

covers the first two categories of this variable, Invest1 and Invest2) were significantly 

more likely to be participating in the labour market compared to women with no 

investment income. For example, women whose weekly income from investments 

was less than $10 (Invest1) had a 16 percentage points higher labour force 

participation rate than women who were not recipients of investment income75. 

Similarly, women whose weekly income from investments ranged from $10 to $41 

(Invest2) had a labour force participation rate that was 7 percentage points higher 

than that for women with no investment income. These findings may be a result of 

the links between participation in the labour market in previous periods, which would 

have generated a capacity to purchase investments, and participation in the labour 

                                                 
75 This statement pertains to the situation where other potential influences on labour supply are held 
constant. Unless otherwise stated, this ceteris paribus condition will be left as implicit in other 
statements throughout the thesis to avoid repetition of the nature of comparisons. 
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market in the current period. These types of links are a feature of the inertia models 

of Nakamura and Nakamura (1985a, 1985b, 1992 and 1994).  

 

The labour force participation rates of women receiving higher levels of income from 

investments were consistent with expectations. Thus, women whose weekly income 

from investments exceeded $42 (Invest3) had significantly lower labour force 

participation rates compared to other women. For instance, the proportion of these 

women working was almost 7 percentage points lower than the labour force 

participation rate among women who did not receive investment income. 

 

Women receiving higher levels of income from other sources were also less likely to 

participate in the labour market. For example, the results in Table 6.1 show that 

women who had a weekly income from other sources of more than $125 a week 

(Income3) had a significantly lower probability of participating in the labour market 

than women who did not receive income from other sources. In particular, the labour 

force participation rate for these women was almost 30 percentage points lower than 

that of women who did not receive income from other sources. 

 

The third measure of unearned income, husbands’ wages (HusbandY1, HusbandY2, 

HusbandY3 and HusbandY4), did not appear to influence women’s labour force 

participation decisions76. This finding is consistent with the results reported in the 

study by Kidd and Ferko (2001), and perhaps highlights the difficulties in measuring 

an individual’s unearned income (see Chapter 4 for further discussion). 

  

The links between women’s age and their labour force participation can be clearly 

seen in Table 6.1. Similar to the age profiles in Chapman, et al. (2001), women in the 

age cohorts of 20 to 24 years (Age20-24), 25 to 29 years (Age25-29) and 45 to 49 

years (Age45-49) had a significantly lower probability of participating in the labour 

market than women aged 35 to 39 years. For example, women aged 20 to 24 years 

were 9 percentage points less likely to be working than women in the ‘35 to 39 

                                                 
76 The exception being women whose husbands earned less than $382 a week (HusbandY1). These 
women had a labour force participation rate that was approximately 6 percentage points higher than 
the rate for women who did not have a husband receiving a wage. 
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years’ age cohort. Women aged 25 to 29 years or 45 to 49 years were 6 and 8 

percentage points less likely to be working, respectively. 

 

Unsurprisingly, the labour force participation rates of women nearing the 

conventional retirement age were substantially lower than the rates for women aged 

35 to 39 years. For instance, women aged 50 to 54 years (Age50-54) were 17 

percentage points less likely to be working than the omitted category (women aged 

35 to 39 years). The reduction in labour force participation was considerably higher 

for women aged 55 to 59 years (Age55-59), with these women having a labour force 

participation rate which was over 31 percentage points lower than the rate for women 

aged 35 to 39 years. These findings are comparable with those by Eyland, Mason and 

Lapsley (1982) and Young (1989). 

 

The model’s findings reveal the difficulties women face in combining work and full-

time study. Women who studied full-time (Studyft) in 1992 had a significantly lower 

likelihood of participating in the labour market compared to women who did not 

study, with these women having labour force participation rates some 31 percentage 

points lower than the rates for their non-studying counterparts. Conversely, women 

who studied part-time (Studypt), and therefore who have a greater opportunity to 

combine work with study, were found to have a higher likelihood of working, 

compared to women not engaged in studying. Specifically, the data in Table 6.1 

indicate that females who were part-time students were 5 percentage points more 

likely to be working compared to women who did not undertake study in 1992. 

 

The findings in Table 6.1 are consistent with the prior that educational attainment 

will have a positive impact on women’s decisions to enter the workforce. For 

example, women who left high school aged 16 years or more (Highsch) were 

significantly more likely to be participating in the labour market than women who 

left school at an earlier age. Thus, the labour force participation rate for women who 

had completed high school77 was 7 percentage points higher than the rate for women 

who did not complete high school. 

 

                                                 
77 Assumed to be women who left school aged 16 years or over. 
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Similarly, women who possessed a bachelor or higher degree (Bachelor) or a 

diploma, certificate or other qualification (Diploma) had significantly higher 

probabilities of working than women with no post-school qualifications. For 

example, the marginal effect on the probability of labour force participation for 

women who possessed bachelor or higher degrees was over 21 percentage points. 

The effect for women who possessed diplomas, certificates or other qualifications 

was 14 percentage points. These findings are similar to other studies in the 

Australian literature (for example see Kidd and Ferko, 2001; Leaper and Silberberg, 

1977 and Miller and Volker, 1983). 

 

Surprisingly, the small group of women who possessed trade or apprenticeship 

qualifications (Trade) did not have labour force participation rates significantly 

different from those of their unqualified counterparts. This result raises some 

questions over the type of jobs and career opportunities available for women with 

trade qualifications. 

 

The ethnicity characteristics of birthplace and duration of residence also appeared to 

influence women’s labour force participation decisions. Immigrant women who were 

born in English speaking countries (Esb) had a significantly higher labour force 

participation rate than women born in Australia. Thus, these women were found to 

have a 5 percentage point higher chance of working than their Australian-born 

counterparts. However, the data in Table 6.1 also suggests that the probability of 

labour force participation for immigrant women born in non-English speaking 

countries (Nesb) was similar to that of women born in Australia78. This suggests that 

speaking a language other than English as a first language may not be a large barrier 

to labour force participation.  

 

The effect of duration of residence on work decisions followed a pattern consistent 

with expectations. Women who immigrated to Australia in the four years prior to 

1992 (Resid2 and Resid4) had a significantly lower probability of participating in the 

labour market compared to foreign-born women who had been residents of Australia 

for more than nine years. The extent to which duration of residence affected 
                                                 
78 This finding is consistent with that of the study by Cobb-Clark and Chapman (1999) using data 
from 1994/95. 
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immigrant’s labour force participation appeared to be larger for women who were 

relatively new to Australia compared to women who had been migrants to Australia 

for slightly longer periods. For example, the labour force participation rate for 

women who had migrated to Australia within the two years prior to 1992 was over 

47 percentage points less than the rate for women had lived in Australia for at least 

ten years in 1992. Women who had migrated to Australia within the two to four 

years prior to 1992 had a 20 percentage point lower labour force participation rate. 

These findings are consistent with the studies by Brooks and Volker (1985) and 

Wooden and VandenHeuvel (1997). 

 

Similar to the findings reported in Gray and Hunter (1999) using data on non-

Indigenous women from 1986, 1991 and 1996, and Scutella (2000-2001) using data 

on married women from 1995/96, Table 6.1 suggests that women living outside the 

capital cities (Noncity) had significantly lower labour force participation rates than 

women who lived in capital cities. However, the extent to which living in the 

balance-of-Australia negatively affected women’s decisions to work was fairly small, 

with these women having a labour force participation rate which was only 3 

percentage points lower than the rate for their counterparts living in capital cities. 

 

The empirical results suggest that health status was an important determinant of 

women’s labour force participation decisions in 1992. Women who were in poor 

health (Prhealth) had a significantly lower probability of participating in the labour 

market compared to women in good health. Thus, Table 6.1 indicates that women of 

poor health were almost 38 percentage points less likely to be working than women 

in good health. Women who were in fair health (Frhealth) also had a significantly 

lower likelihood of labour force participation, but this was to a lesser extent than 

women in poor health. These women were found to have a labour force participation 

rate which was 15 percentage points lower than the rate for women whose health was 

good. 

  

Living in a family where the eldest family member was aged 65 years or more 

(Oldfamily) also impacted on women’s decisions to enter the labour market. Women 

who lived with a family member aged 65 years or more were found to have 

significantly lower labour force participation rates than women whose family 
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members were of a younger age. Thus, the marginal effect for this variable was over 

-7 percentage points. Using ‘Oldfamily’ variable as a proxy for poor health within the 

family, or the need for care generally, this finding implies that women may reduce 

their labour force participation if a family member is ill. They may also decrease 

their labour force participation if they care for an elderly parent. 

 

The data in Table 6.1 indicate that the nature of women’s occupancy (the proxy for 

the cost of living) was linked with their labour force participation decision in a 

number of ways. Women perceived to generally have a higher cost of living, that is 

women who had mortgages (Mortgage), were found to have significantly higher 

labour force participation rates than women argued to have a lower cost of living, 

namely women who owned their home. Thus, female mortgagees had a labour force 

participation rate that was 13 percentage points larger than the rate for women who 

owned their home. This finding is comparable with that reported in Shamsuddin 

(1998). The data in Table 6.1 also indicate that women who either rented their home 

(Rent), or were boarding, lived rent free or board free (Board) did not have labour 

force participation rates significantly different from those of women who owned their 

home. This finding could mean that in 1992 the cost of living for female home 

owners may have been fairly similar to that of women who rented their home. 

 

The data in Table 6.1 indicate that married women (Married) had a significantly 

lower likelihood of working than women who were never married. Thus the marginal 

effect on the labour force participation rate of women who were married was -16 

percentage points. Women who were separated or divorced (Divorce) or widowed 

(Widow) had probabilities of labour force participation that did not differ 

substantially from those of their never married counterparts. This finding may have 

its origins in specialisation within the household as a decision-making unit.  

 

Many Australian studies have found that children negatively impact on women’s 

decisions to participate in the labour market, with a large number of children having 

the greatest effect. The data in Table 6.1 are consistent with these findings. For 

example, women with children had a significantly lower probability of working than 

women without children. The labour force participation rate for women with one 

child (1child) was 11 percentage points lower than the rate for women who were 
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childless. The labour force participation rate for women with two children (2child) 

was 13 percentage points lower than the rate for women without a child. It was 17 

percentage points lower for women with three children (3child). The labour force 

participation rate for women with four or more children (4child) was over 25 

percentage points lower than that of their childless counterparts. 

 

The impact of children on women’s decisions to enter the paid workforce is 

presented in Figure 6.1. Using the labour force participation rate of childless women, 

given by the profile in Chapter 4 (rate of 74 per cent) as the benchmark, the graph 

shows that approximately 63 per cent of women with one child worked. A similar 

proportion of women with two children worked (approximately 61 per cent). Women 

with three children had a standardised labour force participation rate of 

approximately 57 per cent, and women with four or more children had a standardised 

rate of only 49 per cent. 

 

There are two major differences between the standardised data presented in Figure 

6.1 and the unstandardised data presented in the profile in Chapter 4. First, the 

standardised data presented above give larger labour force participation rates for 

women with children than the rates given using the unstandardised data in the profile 

in Chapter 4. Thus, women with children must have relatively more of some 

characteristics (for example, early school leavers) that are associated with lower 

labour force participation rates and which are controlled for in the multivariate 

analysis. Second, the standardised data above suggest that women with just one child 

have higher labour force participation rates than women with more children. The 

profile in Chapter 4, using unstandardised data, indicates that women with one child 

have lower labour force participation rates than women with two and three children. 

Given that the majority of Australian studies have found that the labour force 

participation rates of women are negatively correlated with the number of the 

children they have, it appears that this multivariate analysis of women’s labour 

supply provides a more accurate assessment of the impact of children that the simple 

comparisons of the mean participation rates of the various groups considered in 

Chapter 4.  
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Figure 6.1 Standardised Proportions of Women Working by Number of Children 
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The age of the child also appeared to impact on women’s labour force participation 

decisions in 1992. The findings in Table 6.1 indicate that young children, particularly 

those of pre-school age, were associated with pronounced reductions in labour force 

participation. These women (Ykid0-4) were 43 percentage points less likely to be 

employed than women with no children. Where the youngest child is at an age where 

they can attend primary school, the reduction in labour force participation is less 

pronounced. For example, the labour force participation rate for women whose 

youngest child was aged 5 to 9 years (Ykid5-9) was approximately 22 percentage 

points lower than that of childless women. The rate for women whose youngest child 

was aged 10 to 14 years (Ykid10-14) was 12 percentage points lower than for women 

without children. The labour force participation rates for women whose youngest 

child was at an age where they could attend high school (Ykid15) were not 

significantly different from the rates for women who lived in families without 

children. 

 

Using the labour force participation rate of 65.4 per cent for women who live in 

families without children (given in Chapter 4) as the benchmark, the standardised 

labour force participation rates of women by the age of their youngest child are 

presented in Figure 6.2. This figure shows that women whose youngest child was 

aged under 5 years had a labour force participation rate that was just over one-third 
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of the rate for women who did not live with children. Women whose youngest child 

was aged 5 to 9 years had a labour force participation rate which was equivalent to 

approximately two-thirds the rate of women who do not have children residing in 

their family. Women whose youngest child was aged 10 to 14 years had a labour 

force participation rate that was approximately four-fifths the rate for women who 

lived in childless families. 

 
Figure 6.2 Standardised Labour Force Participation Rates of Women by the Age of Their 

Youngest Child 
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The data presented in Figure 6.2 and the data presented in the profile in Chapter 4 

follow a similar pattern of women with younger children having lower labour force 

participation rates. However, the rates presented in Figure 6.2 for women with 

children, derived from the multivariate analysis, are considerably smaller than the 

rates given in the profile. For example, the labour force participation rate for women 

whose youngest child was under 5 years was 33 per cent in Chapter 4. It was 22 per 

cent using the multivariate analysis in this chapter. Similarly, the labour force 

participation rate for women whose youngest child was aged 10 to 14 years was 63 

per cent in the profile. It was 53 per cent using standardised data. The smaller 

predicted means in the multivariate analysis imply that women with children must 
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have relatively more characteristics which are associated with greater labour supply 

than women without children. 

 

Table 6.1 shows that women with older children have a greater likelihood of working 

compared to other women. For example, women whose eldest child was aged 15 to 

19 years had a 5 percentage points higher labour force participation rate than women 

with no children aged over 9 years. Women whose eldest child was aged over 19 

years (Ekid20) had a labour force participation rate over 7 percentage points higher 

than the omitted category (women without children aged over 9 years). This suggests 

that older children either assist in household duties, such as the caring of younger 

siblings, or bring additional costs to the family. 

 
Figure 6.3 Standardised Proportions of Women Working by the Age of Their Eldest Child 
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As shown in Figure 6.3, and using the labour force participation rate of 53.7 per cent 

for women without children or children aged over 9 years (given in Chapter 4) as a 

benchmark, the results from the empirical analysis suggest that women whose eldest 

child was aged 15 to 19 years had a standardised labour force participation rate of 

59.1 per cent. The labour force participation rate for women whose eldest child was 

aged over 20 years was 61 per cent. It is clear that while the age of the eldest child 
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influences women’s labour force participation decision, the impact of this family 

characteristic is less pronounced than the impact of the age of the youngest child. 

 

Partner’s labour force status was also found to influence women’s labour force 

participation decisions. The data in Table 6.1 suggest that women had a significantly 

greater probability of working if their spouses were employed (Manem) compared to 

women whose partners were not in the labour force79. Thus, women whose partners 

worked were 23 percentage points more likely to be participating in the labour 

market than women whose partners were non-labour force participants. Table 6.1 

also suggests that women had a significantly lower probability of working if their 

partners were unemployed (Manun)80. For instance, women who lived with male 

partners who were unemployed had labour force participation rates that were 11 

percentage points lower than the rates for married women whose partners were not in 

the labour force. The relationship between labour force participation and husband’s 

labour force status shown in Table 6.1 implies that there is a reasonably high degree 

of similarity between couples’ labour supply decisions. 

 

Finally, the results reported in Table 6.1 show that women who had an ancestor 

living in their family (Ancestor) did not have labour force participation rates that 

were significantly different from those of women who did not have an ancestor 

residing in their family. This finding, which is inconsistent with the result reported in 

Wooden and VandenHeuvel (1997), suggests that ancestors do not influence 

women’s labour force participation decisions. As ancestors can have both positive 

(increasing the family’s financial needs, providing child care) and negative (needing 

care if elderly) impacts on a woman’s labour supply, this finding is not unreasonable. 

 

6.2.2 Wage Estimates 

The findings from the estimation of the sample selection bias corrected wage 

equation are presented in Table 6.2. This model was estimated using the standard 

two-step procedure developed by Heckman (1979). Similar to the previous table, 

panel (i) presents the estimated coefficient, its ‘t’ statistic, and the marginal effects, 

                                                 
79 In this case, not in the labour force refers to its standard definition of individuals who are not 
working and do not want to work. 
80 This implies a discouraged worker effect. 
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and panel (ii) gives the means and standard deviations of the independent variables. 

The dependent variable is the natural logarithm of women’s hourly earnings from 

wages and salaries. The Survey of Families in Australia does not give the actual 

wages and salaries for women who earned more than $768 week, presenting this 

information in a ‘$768 or more’ open-ended category. Following Chiswick and 

Miller (1995) and Preston (1997), the open-ended upper category was given a value 

of 1.5 times the lower threshold level. For dummy variables, the marginal effects 

refer to per cent differences from the omitted categories. Overall, the model performs 

well, with an adjusted r2 of 0.147 and a significant F-test (28, 5126) value of 32.640. 

 

Similar to other studies such as Kalb (1999) and Scutella (2000-2001)81, women’s 

age (used as a proxy for labour market experience) appeared to influence their 

earnings capacity (see Table 6.2). Women of young ages, and thus with low levels of 

labour market experience, were found to have significantly lower hourly wages 

compared to women of relatively older ages (hence with higher levels of potential 

labour market experience). For example, the hourly wages for women aged 20 to 24 

years (Age20-24) were almost one-fifth smaller than the wages for women in the 

omitted category82. Women aged 25 to 29 years (Age25-29) also received a 

significantly lower hourly wage rate than women aged 35 to 39 years. However, the 

reduction in wages was of a lesser extent than the reduction for women aged 20 to 24 

years. These women earned only 10 per cent less than women in the omitted 

category. The wages of women aged 30 to 34 years (Age30-34) were also lower, 

though these women earned only 4 per cent less than women aged 35 to 39 years. 

 

The tendency for the growth in earnings with labour market experience to lessen 

among older age groups is clear from the estimates presented in Table 6.2. Women in 

the older age-cohorts, such as those aged 40 to 44 years (Age40-44), 45 to 49 years 

(Age45-49) and 50 to 54 years (Age50-54), all received wage rates similar to those of 

women aged 35 to 39 years83. This implies that women’s earnings peak when they 

                                                 
81 For a comprehensive review of the determinants of wages for Australian women, see Preston 
(2001). 
82 In semi-logarithmic equations the marginal effects on the coefficients of dummy variables are 
determined by ]1[exp )( 0 −β , (see Halvorsen and Palmquist, 1980). 
83 The wages for women aged 55 to 59 years (Age55-59) were approximately 6 per cent lower than the 
wages for the omitted category. 
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are in their late 30s. This empirical regularity is generally attributed to the 

depreciation of human capital and the atrophy of skills during time out of the labour 

market associated with child bearing and rearing. 

 
Table 6.2 Estimates of the Market Wage Equation 
 
 Panel (i) 

 
Panel (ii) 

Variable Coefficient ‘t’ Value(a) 
 

Marginal 
Effect (%)(b) 

Sample 
Mean for 
Workers 

 

Total Sample 
Mean 

Standard 
Deviation(c) 

 

Constant 2.338 81.911 * NA NA 1.000 0.000 
 
Age 

       

Age20-24 -0.212 -8.538 * -0.191 0.159 0.135 0.341 
Age25-29 -0.106 -4.757 * -0.101 0.145 0.144 0.351 
Age30-34 -0.043 -2.155 ** -0.042 0.150 0.163 0.370 
Age40-44 -0.003 -0.134   0.159 0.139 0.346 
Age45-49 -0.024 -1.171   0.120 0.108 0.310 
Age50-54 -0.008 -0.318   0.074 0.086 0.280 
Age55-59 -0.063 -1.964 ** -0.062 0.037 0.072 0.259 
 
Educational Attainment 

      

Highsch 0.094 7.298 * 0.099 0.696 0.623 0.484 
Degree 0.318 17.152 * 0.374 0.122 0.095 0.293 
Trade -0.082 -2.605 * -0.079 0.030 0.030 0.172 
Diploma 0.123 9.902 * 0.131 0.382 0.316 0.465 
 
Demographic Traits 

      

Esb 0.043 2.421 ** 0.044 0.119 0.119 0.323 
Nesb -0.094 -5.457 * -0.090 0.139 0.161 0.368 
Resid2 -0.099 -1.045   0.003 0.012 0.110 
Resid4 -0.166 -4.417 * -0.153 0.023 0.031 0.175 
Resid9 -0.127 -0.409   0.034 0.035 0.185 
Noncity -0.073 -6.169 * -0.070 0.324 0.337 0.473 
Exhealth 0.023 2.000 ** 0.023 0.378 0.331 0.471 
Frhealth -0.072 -3.712 * -0.069 0.096 0.140 0.347 
Prhealth -0.169 -3.187 * -0.155 0.011 0.032 0.175 
 
Family Characteristics 

      

Married 0.122 6.470 * 0.130 0.779 0.785 0.411 
Divorce 0.057 2.055 ** 0.059 0.068 0.079 0.270 
Widow 0.084 1.287   0.007 0.012 0.105 
1child -0.124 0.549   0.123 0.146 0.353 
2child -0.085 -4.095 * -0.081 0.290 0.300 0.459 
3child -0.085 -3.622 * -0.081 0.172 0.196 0.397 
4child -0.115 -3.911 * -0.109 0.079 0.124 0.330 
 
Selection Bias Term 

      

λ̂  0.057 2.481 ** NA 0545 NA NA 

       
Mean of wj = 2.470 

F-test (28, 5126) = 32.640 
Adjusted r2 = 0.146 

Sample Size = 5,155 
Notes: (a) The symbol * represents significant at the 1 per cent level, the symbol ** represents 

significant at the 5 per cent level and the symbol *** represents significant at the 10 
per cent level. NA stands for not applicable. 
(b) The marginal effects are only reported for those variables of statistical 
significance. They are calculated using the formula ]1[exp )( 0 −β . 
(c) The standard deviation given is for the total sample. 
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The empirical analysis of wages clearly shows the importance of human capital to an 

individual’s earnings capacity. Thus, the data in Table 6.2 show that women who left 

school aged 16 years or more (Highsch) received a wage rate which was 

approximately 10 per cent higher than the wages for women who left school at an 

earlier age. This finding on the relationship between the completion of high school 

and wages is consistent with other wage studies on Australian women, such as Kidd 

and Viney (1991), Miller and Mulvey (1996) and Preston (1998). 

 

Women who possessed higher levels of human capital were also rewarded in terms 

of wage premiums84. For example, women who possessed a bachelor or higher 

degree (Degree) had wage rates which were over 37 per cent higher than the wage 

rate for women who did not possess any post school qualifications. Similarly, women 

who had a diploma, certificate or other qualification (Diploma) had earnings which 

were 13 per cent higher than the earnings of their non-qualified counterparts. These 

findings are comparable with the estimates reported in Chapman and Iredale (1993), 

Kidd and Shannon (1996), Kidd and Viney (1991), Miller and Mulvey (1996) and 

Rummery (1992). 

 

In contrast to the findings of many studies85, including Chapman and Iredale (1993) 

and Miller and Mulvey (1996), women with trade qualifications or apprenticeships 

(Trade) earned significantly less than women who did not possess any post school 

qualifications. Thus, the hourly wages for women with these qualifications were 

approximately 8 per cent lower than the wages of their non-qualified counterparts. 

The reason for this finding is unclear. It may be a result of the way that trade 

qualifications are categorised in the survey and of the small sample size of women 

with these qualifications. For example, the Survey of Families in Australia restricts 

this category to only those who possessed trade qualifications or apprenticeships and 

there is only 3 per cent of the sample of women with this qualification. This is 

substantially different from the sample sizes for the trade qualified used in studies 

which find a positive association between wages and trade qualifications. For 

example, 13 per cent of the women in the study by Chapman and Iredale (1993) were 
                                                 
84 The exception being women who possessed a trade or apprenticeship qualification. 
85 For example, Miller and Mulvey (1996), using data from 1993, report that women who possess 
trade qualifications earned approximately 13 per cent more than women who left school aged under 
16 years. 
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reported to possess a trade qualification, which suggests a broader categorisation that 

includes certificates. A second possibility is that the difference in findings reflects 

the benchmark used. In the study by Miller and Mulvey (1996), for example, the 

benchmark is unqualified women who left school aged under 16 years. In the current 

study the benchmark is unqualified women of all school leaving ages. 

 

Demographic characteristics also appeared to influence women’s market wages. 

Immigrant women from English speaking countries (Esb) received a wage premium 

over women born in Australia. This wage premium was in the vicinity of 4 per cent, 

and this is similar to the premium in the study by Preston (2001) of approximately 3 

per cent. The data in Table 6.2 are consistent with the hypothesis that immigrant 

women from non-English speaking backgrounds (Nesb) are disadvantaged in terms 

of wages due to language difficulties86. In 1992, these women earned approximately 

9 per cent lower wages than their Australian-born counterparts. This finding is 

comparable with the studies by Miller (1994), Preston (2001) and Spilsbury and Kidd 

(1997). 

 

The findings reported in Table 6.2 are also consistent with those in the studies by 

Chapman and Iredale (1993) and Chiswick and Miller (1985) in relation to the 

positive association between wages and duration of residence. For example, women 

who migrated to Australia within the two to four years prior to 1992 (Resid4) were 

found to have an hourly wage rate which was 15 per cent lower than the wage rate of 

women who had been residents in Australia for ten or more years. Women who had 

been residents in Australia for longer periods, such as those who migrated to 

Australia in the five to nine years prior to 1992 (Resid9), had wages similar to the 

omitted category (women who had lived in Australia more than nine years in 1992). 

Women who had migrated to Australia within the two years prior to 1992 were also 

found to have wages similar to the omitted category. This may be because these 

women had pre-arranged jobs when they came to Australia. However, due to the very 

small sample size of these workers (approximately 0.3 per cent), this finding should 

be treated with caution.  

 
                                                 
86 Women from non-English speaking backgrounds may also be disadvantaged in terms of wages if 
their skills and qualifications are not fully recognised in the Australian labour market. 
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Locality was a significant determinant of women’s wages, with women living 

outside the capital city (Noncity) earning approximately 7 per cent less than women 

who lived in capital cities. This finding, which is consistent with studies by Gregory 

and Daly (1990) and Rummery (1992), implies that women living in capital cities 

may be compensated for their higher living costs. It may also imply that there are 

limited opportunities for women to expand their careers if they live in the balance-of-

Australia. 
 

The impact of health status on women’s hourly wages adhered to expectations, with 

the data in Table 6.2 indicating that women in excellent health (Exhealth) received 

wages that were slightly higher than the wages received by women in good health. 

For example, the wage rate for women with excellent health was 2 per cent greater 

than the wage rate for women in good health. Women who reported fair (Frhealth) or 

poor health (Prhealth) were disadvantaged in terms of wages. As can be seen from 

Table 6.2, the hourly wage rate for women in fair health was 7 per cent lower than 

the wages for women in good health. The difference in wages for women in poor 

health compared to women in good health was even greater, with women in poor 

health receiving wages which were almost 16 per cent lower. 

 

Family characteristics were also a significant determinant of women’s wages in 

1992. Similar to the findings by Preston (1998), married women received higher 

wages than never married women, with the hourly wages for women who were 

married (Married) being 13 per cent higher than those of their never married 

counterparts. Women who were divorced or separated (Divorce) also earned higher 

wages, with these women earning almost 6 per cent more than never married women. 

 

Table 6.2 indicates that the earnings of women fall as their number of children 

increases. For example, women who in 1992 only had one child (1child), and thus 

may have only exited the labour market for a short period, earned wages similar to 

women with no children. However, women with two children (2child), and thus 

women with a higher probability of intermittent labour force participation, earned 

significantly less (by 8 per cent) than their childless counterparts. Women with three 

children (3child) also had 8 per cent lower wages. Women with four or more children 

(4child), who would be expected to have the highest level of intermittent labour force 
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participation, had an hourly wage rate which was over 10 per cent lower than the 

omitted category. There have been few studies in Australia examining the impact of 

children on women’s market wages, though the findings in Table 6.2 are consistent 

with the studies by Gregory and Daly (1990), Langford (1995) and Preston (1998). 

 

The links between children and women’s earnings are presented in Figure 6.4. Based 

on the mean hourly wages for childless women (approximately $12.30) and the 

results from the empirical analysis, women with two or three children had a 

standardised hourly wage rate which was equal to approximately $11.30. The 

standardised hourly wage for women with four or more children was $10.96. 

 
Figure 6.4 Standardised Mean Hourly Wages for Women Working by Number of Children 
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Finally, the variable to correct for sample selection bias is significant in the 

estimation of the hourly wage rate equation. Thus, the estimate of λ  had a 

coefficient of 0.057 and a significant ‘t’ value of 2.481. As presented in Table 6.3, 

the positive sign of λ̂  is consistent with the majority of the studies, such as Kalb 

(1999), Kidd and Ferko (2001) and Scutella (2000-2001).  
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Table 6.3 The Estimated Coefficient on the Variable to Correct for Sample Selection Bias, 
Selected Australian Studies 

 
Study/Data/Sample 
 

Coefficient for λ̂  Standard Error 
 

‘t’ Value(a) 

Ross (1984) 
1980 data 
Married women aged 18 to 64 years 

0.645 
 

1.290 
 
 

0.500 
 
 

 
 
 

     
Knudsen and Peters (1994) 
1985 data 
Married women aged 16 to 59 years 

0.010 0.034 0.290  

     
Kalb (1999) 
1986/87 and 1994/95 data 
Married women 

0.249 0.071 3.530 * 

      

Kidd and Ferko (2001) 
1989/90 and 1994/95 data 
Women aged 18 to 64 years 

Base-line(b) 
Extended 

0.117 
0.116 

0.032 
0.031 

3.648 
3.741 

* 

* 

     

Scutella (2000-2001) 
1995/96 data 
Married women aged 20 to 59 years 

0.127 0.041 3.097 * 

     
Chapman, et al. (2001) 
1997 data 
Women aged 18 to 55 years 

-0.025 0.041 -0.610  

Notes:  (a) The symbol * represents significance at the 1 per cent level.  
(b) The baseline model controlled for education, potential labour market experience, 
birthplace, state of residency and sample selection bias. The extended model 
includes all the variables in the baseline model as well as variables controlling for 
occupation and industry. 

 

The mean value of λ̂  in the sample is 0.546. Hence the product of this mean and the 

estimated coefficient is 0.031. This product term is generally taken as an indicator of 

the empirical importance of selection bias. It is apparent that this product term is 

quite small. In other words, there is only a small difference between the means of the 

offered wages and the actual wages. The minimal importance of selection bias is also 

shown by a comparison (not reported here) between estimates of the wage equation 

with and without the correction of sample selection bias87. These estimates are 

approximately the same. For example, the coefficient on the variable Age20-24 

(representing women aged 20 to 24 years) in the estimation controlling for sample 

selection bias had a value of –0.212. This gave a marginal effect of 0.191. The 

coefficient on the same variable in the estimation without the correction for sample 

selection bias has a value of –0.198, which gave a marginal effect of –0.180. 

Similarly, the coefficient on the variable of Diploma (representing women with a 

certificate or diploma) had a value of 0.123 and a marginal effect of 0.131 in the 

                                                 
87 The results are reported in Table A2.5 in Appendix A2. 
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estimation controlling for sample selection bias. It had a value of 0.113 and a 

marginal effect of 0.120 in the estimation without λ̂ . 

 

6.2.3 Hours of Work Estimates 

As discussed in Chapter 5, current standard practice in the estimation of models of 

labour supply is to estimate the hours of work equation using a sample of individuals 

who work. The potential non-random nature of this sample is taken into account 

using a sample selection bias correction factor computed from the labour force 

participation equation presented in Section 6.2.1. The natural logarithm of hours 

worked per week is used as the dependent variable in these analyses. The results of 

the estimation of the model of hours of work are presented in Table 6.4, with panel 

(i) displaying the estimated coefficient, the associated ‘t’ statistics and marginal 

effects88 and panel (ii) presenting the means and standard deviations of the 

explanatory variables. The model performs well, with an adjusted r2 of 0.191 and a 

significant F-test (51, 5103) value of 24.830.  

 

Consistent with the review in Killingsworth (1983), as well as the review in Chapter 

3, women’s hours of work were positively and significantly correlated with their 

wages. The value of the coefficient on the logarithm of predicted wages was equal to 

0.766 and had a ‘t’ value of 6.71089. 

 

Despite influencing women’s labour force participation decisions, income from 

investments did not influence their hours of work. Thus, the findings in Table 6.4 

indicate that the hours worked by women across levels of income from investments 

did not vary significantly from the hours worked by women who did not have 

investment income90. 

 

The hours worked by women did, however, vary across levels of income from other 

sources, though there was no consistent pattern in this variation. Women whose 

income from other sources was less than $50 a week (Income1) and women whose 

                                                 
88 For dummy variables the marginal effects refer the per cent differences from the omitted category. 
89 The impact of wages on hours of work is discussed further in Section 6.2.5. 
90 The hours worked by women whose income from investments was more than $42 a week (Invest3) 
were approximately 6 per cent less than the hours worked by women who did not have investment 
income. However this was only on the cusp of statistical significance. 
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income from other sources was more than $125 a week (Income3) worked a similar 

number of hours to women who did not receive income from other sources. In 

comparison, women whose weekly income from other sources was between $50 and 

$124 a week (Income2) worked significantly fewer (about 22 per cent) hours than the 

omitted category (women without income from other sources). 

 
Table 6.4 Estimates of the Hours of Work Model for Women  
 
 Panel (i) 

 
Panel (ii) 

Variable Coefficient ‘t’ Value(a) 
 

Marginal 
Effect (%)(b) 

Sample 
Mean for 
Workers 

 

Total Sample 
Mean 

Standard 
Deviation(c) 

 

Constant 1.517 4.790 * NA NA 1.000 0.000 
 
Predicted Wage 

      
 

 

ŵ  0.766 6.710 * 0.766 2.447 NA NA 

 
Unearned Income 

      

Invest1 -0.042 -1.394   0.105 0.084 0.277 
Invest2 -0.043 -1.186   0.051 0.048 0.212 
Invest3 -0.060 -2.646 * -0.058 0.053 0.060 0.237 
Income1 -0.068 -0.950   0.012 0.017 0.127 
Income2 -0.239 -3.530 * -0.213 0.014 0.019 0.138 
Income3 -0.101 -0.886   0.005 0.011 0.105 
HusbandY1 -0.019 -0.499   0.072 0.068 0.251 
HusbandY2 -0.017 -0.572   0.270 0.240 0.427 
HusbandY3 -0.090 -2.633 * -0.086 0.114 0.101 0.301 
HusbandY4 -0.083 -2.601 * -0.080 0.175 0.152 0.359 
 
Age 

       

Age20-24 0.197 4.712 * 0.218 0.160 0.135 0.341 
Age25-29 0.135 3.921 * 0.145 0.145 0.144 0.351 
Age30-34 0.068 2.268 ** 0.070 0.150 0.163 0.370 
Age40-44 0.065 2.249 ** 0.067 0.159 0.139 0.346 
Age45-49 0.067 1.903 *** 0.069 0.120 0.108 0.310 
Age50-54 -0.066 -1.427   0.074 0.086 0.280 
Age55-59 -0.109 -1.638   0.037 0.072 0.259 
 
Educational Attainment 

      

Studyft -0.963 -13.460 * -0.618 0.020 0.030 0.171 
Studypt <0.001 0.017   0.096 0.076 0.265 

 
Demographic Traits 

      

Esb 0.019 0.761   0.119 0.119 0.323 
Nesb 0.180 6.892 * 0.197 0.139 0.161 0.368 
Resid2 -0.442 -2.897 * -0.357 0.003 0.012 0.110 
Resid4 -0.007 -0.135   0.023 0.031 0.175 
Resid9 0.082 1.814 *** 0.085 0.034 0.035 0.185 
Noncity -0.003 -0.175   0.324 0.337 0.473 
Exhealth 0.002 1.212   0.378 0.331 0.471 
Frhealth 0.050 1.603   0.096 0.140 0.347 
Prhealth -0.107 -1.232   0.011 0.032 0.175 
Oldfamily 0.138 0.304   0.040 0.044 0.204 
Mortgage 0.119 4.643 * 0.126 0.410 0.354 0.489 
Rent 0.095 3.572 * 0.100 0.186 0.238 0.426 
Board 0.0036 0.089   0.153 0.124 0.329 
 
Family Characteristics 

      

Married -0.157 -2.296 ** -0.145 0.779 0.785 0.411 
Divorce 0.067 1.436   0.068 0.079 0.270 
Widow -0.038 -0.385   0.007 0.011 0.106 
1child -0.074 -1.701 *** -0.071 0.123 0.146 0.353 
2child -0.136 -3.259 * -0.127 0.290 0.300 0.459 
3child -0.145 -3.229 * -0.135 0.172 0.196 0.397 
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Table 6.4 Estimates of the Hours of Work Model for Women  
 
 Panel (i) 

 
Panel (ii) 

Variable Coefficient ‘t’ Value(a) 
 

Marginal 
Effect 
(%)(b) 

 

Sample Mean 
for Workers 

 

Total Sample 
Mean 

Standard 
Deviation(c) 

 

4child -0.173 -3.183 * -0.159 0.079 0.124 0.330 
Ykid0-4 -0.549 -7.383 * -0.422 0.149 0.239 0.426 
Ykid5-9 -0.346 -6.759 * -0.292 0.127 0.133 0.339 
Ykid10-14 -0.265 -4.821 * -0.233 0.126 0.122 0.327 
Ykid15 -0.186 -3.283 * -0.170 0.185 0.171 0.377 
Ekid10-14 0.107 2.820 * 0.113 0.123 0.137 0.344 
Ekid15-19 0.151 3.245 * 0.163 0.164 0.149 0.356 
Ekid20 0.186 3.426 * 0.204 0.123 0.127 0.333 
Manem 0.083 1.356   0.720 0.647 0.477 
Manun -0.051 -0.764   0.023 0.058 0.233 
Ancestor 0.097 1.975 ** 0.102 0.034 0.034 0.181 
 
Selection Bias Term 

      

λ̂  0.130 1.312  NA 0.545 NA NA 

       
Mean of log h = 3.292 

F-test (51, 5103) = 24.830 
Adjusted r2 = 0.191 

Sample Size = 5,155 
Notes: (a) The symbol * represents significant at the 1 per cent level, the symbol ** represents 

significant at the 5 per cent level and the symbol *** represents significant at the 10 
per cent level. NA stands for not applicable. 
(b) The marginal effects are only reported for those variables of statistical 
significance. For dummy variables they are calculated using the formula 

]1[exp )( 0 −β . 
(c) The standard deviation given is for the total sample. 

 

Table 6.4 indicates that hours of work were negatively correlated with husbands’ 

wages91. For example, the hours worked by women whose husbands’ weekly wages 

were between $701 and $1000 a week (HusbandY3) were approximately 9 per cent 

less than the hours worked by women without husbands earning a wage. Possibly 

indicating some degree of assortative mating between men and women on high wage 

rates, the reduction in hours of work for women whose husbands’ wages were in the 

highest wage bracket (weekly wages greater than $1000) was slightly less 

pronounced than the reduction at other wage levels. Thus, the hours worked by 

women whose husbands’ wages were more than $1000 a week (HusbandY4) were 

approximately 8 per cent less than the hours worked by women without a husband 

receiving a wage.  

 

The conflicting pattern of the impact of different types of unearned income on 

women’s hours of work reinforces the comment made earlier that the quantification 

                                                 
91 This finding is consistent with the results presented in Brooks and Volker (1985). 
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of this relationship is impeded by the difficulties associated with measuring unearned 

income.  

 

As shown in Table 6.4, hours of work were influenced by women’s age92. Women in 

the younger age cohorts worked considerably more hours than women in older age 

cohorts. For example, the hours worked by women aged 20 to 24 years (Age20-24) 

were over one-fifth more than the hours worked by women aged 35 to 39 years. The 

hours worked by women aged 25 to 29 years (Age25-29) were over one-eighth more 

than the omitted category (women aged 35 to 39 years).  

 

Women aged 30 to 34 years (Age30-34), 40 to 44 years (Age40-44) and 45 to 49 

years (Age45-49) also worked more hours than women aged 35 to 39 years, but this 

was to a lesser extent than women in the younger age cohorts. For instance, the 

marginal effects for the hours of work by women aged 30 to 34 years, 40 to 44 years 

or 45 to 49 years were all approximately 7 per cent. 

 

The difficulties in combining work and full-time study can also be seen in the results 

from the estimation of the determinants of hours of work. Women who were full-

time students (Studyft) worked significantly fewer hours than women who were not 

studying, with the reduction in work being approximately 62 per cent. Even though 

studying part-time (Studypt) positively influenced women’s decision to enter the paid 

workforce, it did not have a significant impact on their decisions regarding hours of 

work. 

 

The ethnicity characteristics of birthplace and duration of residence were also 

significant determinants of hours of work. Immigrant women born in non-English 

speaking countries (Nesb) were found to work significantly more hours than women 

born in Australia. Thus, the hours of work by these women were 20 per cent more 

than the hours worked by the omitted category (women born in Australia). This 

finding is similar to those reported in Knudsen and Peters (1994) and Shamsuddin 

(1998).  

                                                 
92 The links between women’s ages and hours of work were different from the links between their age 
and labour force participation. Thus, the ‘m’ shaped pattern associated with labour force participation 
and age was not apparent in the relationship between hours of work and age. 
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Despite having significantly higher labour force participation rates and receiving a 

wage premium, immigrant women born in English speaking countries (Esb) worked 

similar hours to those worked by women born in Australia. This finding again is 

highly suggestive of the importance of constraints on the choice of the number of 

hours that can be worked in the Australian labour market. 

 

It is evident from the data in Table 6.4 that the hours worked by recent immigrant 

women were considerably fewer than the hours worked by women who had migrated 

to Australia many years ago. This may be a reflection of the general adjustment 

problems recent migrants encounter in the Australian labour market93. For example, 

women who had immigrated to Australia in the two years prior to 1992 (Resid2) 

worked approximately 36 per cent fewer hours than women who were born in 

Australia or who had lived in Australia for more than nine years in 1992. 

 

Surprisingly, immigrant women who had been residents to Australia for between five 

and nine years in 1992 (Resid9) worked significantly more hours than those who had 

resided in Australia for longer periods. The marginal effect on the hours worked by 

women who migrated to Australia in the five to nine years prior to 1992 was 

approximately 9 per cent. There are two reasons which may account for this finding. 

First, it may have been a result of the mix of immigrants coming to Australia in the 

period of five to nine years prior to 1992. Second, it may have been a result of these 

women having to work a greater number of hours to support their husbands’ 

‘investments’ in employment, where women supply more labour shortly after 

migration to the destination country in jobs which offer relatively high pay but little 

future wage growth in order to cover their family’s consumption while their 

husbands work in low paying jobs which offer high future wage growth (see Baker 

and Benjamin, 1997 for further discussion). 

 

Section 6.2.1 found that women living outside capital cities (Noncity) had a 

significantly lower probability of participating in the labour market. However, Table 

6.4 indicates that these women worked a similar number of hours a week to that of 

their city living counterparts. This finding, which is consistent with what is reported 
                                                 
93 This time of adjustment includes the time it takes to acquire information about the Australian labour 
market and acquire skills that are specific to the Australian labour market. 



Chapter 6   
   

   174 

in Miller (1985), may suggest that women living in capital cities or the balance-of-

Australia do not have flexibility in terms of hours of work once they find a job.  

 

Unlike the findings reported in Table 6.1 in regard to the links between health status 

and labour force participation, the hours of work by women did not vary significantly 

across different levels of their health (Exhealth, Frhealth and Prhealth) or the health 

of family members (proxied by the number of family members aged 65 years or 

more, Oldfamily). In other words, an individual’s health status or family’s health 

status is much more likely to affect their decisions to enter the labour market rather 

than influence their hours of work decisions conditional upon labour market entry. 

 

Women who were in the process of buying a home (Mortgage) worked substantially 

more hours than women who owned their home. The hours worked by female 

mortgagees were over 12 per cent greater than the hours worked by female home 

owners, and this presumably reflects the financial costs associated with home loans. 

This finding is consistent with that in Shamsuddin (1998). Women who rented their 

home (Rent) were also found to work significantly more hours than female home 

owners94. These women worked approximately 10 per cent more hours than those by 

their home owning counterparts. 

 

Similar to the findings from the estimation of the determinants of labour force 

participation, the data in Table 6.4 indicate that the hours worked by women who 

were separated or divorced (Divorce) or widowed (Widow) were not significantly 

different from the hours worked by women who had never married. However, 

women who were married (Married) were found to work significantly fewer hours 

than their never married counterparts. Hence, the hours worked by married women 

were over 14 per cent less than the hours worked by women who had never married. 

This finding strengthens the notion that there may be specialisation in the activities 

of married couples. That is, the spouse with the higher earnings capacity (generally 

the husband) specialises in the labour market and the spouse with the lower earnings 

capacity (generally the wife) specialises in home production duties such as caring for 

children. The results also highlight the fact that single women who live in families 

                                                 
94 This is despite the fact that the labour force participation rates of these women were fairly similar. 



Chapter 6   
   

   175

(such as lone mothers) may face financial difficulties which causes them to supply 

greater quantities of labour95. 

 

The impact of children on women’s hours of work decision can be clearly seen in 

Table 6.4. Similar to the findings by Kidd and Ferko (2001) and Scutella (2000-

2001), women’s hours of work were negatively correlated with the number of 

children they had. For example, the hours worked by women with one child (1child) 

were approximately 7 per cent less than the hours worked by women without 

children. Women with two (2child) or three children (3child) worked approximately 

13 and 14 per cent fewer hours than their childless counterparts. Women with four or 

more children (4child) had a greater reduction in hours of work. These women 

worked approximately 16 per cent fewer hours than women in the omitted category 

(childless women). 

 

Using the mean weekly hours worked by women without children (given in Chapter 

4 as 36.4 hours) as a benchmark, Figure 6.5 illustrates the impact of children on 

women’s hours of work. Women with one child had standardised hours of work of 

33.8 hours, while women with two children worked approximately 31.8 hours. 

Women with three children had standardised hours of work of approximately 31.5 

hours and women with four or more children worked close to 30.6 hours per week. 

These means for women with children are slightly larger than the means using 

unstandardised data in Chapter 4. This difference implies that women with children 

possess relatively more of other characteristics (that are controlled for in the 

multivariate analysis) that are associated with reduced labour supply. Examples of 

these characteristics might include a lower earnings capacity and being aged over 54 

years. These aspects of fertility decisions in Australia are considered in Part II.  

 

The predicted means in the multivariate analysis follow the same pattern as the 

means in the profile (Chapter 4). In other words, the standardisation for other 

characteristics achieved through multivariate analysis does not lead to any major 

changes to the pattern of differences in mean hours of work. This finding is 

                                                 
95 There is a wide body of literature discussing the financial difficulties faced by women are not 
married and live in families, such as lone mothers (see, for example, Austen and Birch, 2001; Smyth 
and Weston, 2000 and Weston, 1990). 
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presumably due to the influence of institutional constraints on hours of work which 

have been advanced in this study as being of over-riding importance. 

 
Figure 6.5 Standardised Mean Hours Worked by Women by the Number of Children They 

Have 
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Consistent with the expectation that younger children are more intensive of their 

mother’s time, the data in Table 6.4 indicate that women whose youngest child was 

not at an age where they could attend primary school worked significantly fewer 

hours than women who did not have children. For example, women whose youngest 

child was aged under 5 years (Ykid0-4) worked over 42 per cent fewer hours than 

their childless counterparts. The negative correlation between hours of work and the 

age of the youngest child was less if the child was of an older age. Hence, the hours 

worked by women whose youngest child was aged 5 to 9 years (Ykid5-9) were 29 per 

cent less than the hours worked by women without children. They were only 23 per 

cent less for women whose youngest child was aged 10 to 14 years (Ykid10-14). 

These findings are consistent with other Australian labour supply studies which 

include the age of the youngest child in their estimating equations, such as Eyland, 

Mason and Lapsley (1982) and Scutella (2000-2001). 
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Figure 6.6 Standardised Mean Hours of Work for Women by the Age of Their Youngest 
Child 
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The impact of the age of the youngest child on women’s hours of work is presented 

in Figure 6.6. Based on the mean weekly hours of 35.2 hours for women who do not 

live with children (see Chapter 4) as a benchmark, Figure 6.6 indicates that the 

standardised mean hours of work by women whose youngest child was aged under 5 

years was 20.5 hours. It was approximately 24.9 and 27.0 hours for women whose 

youngest child was aged 5 to 9 years or 10 to 14 years, respectively. The 

standardised mean hours of work for women whose youngest child was over 14 years 

were 29.2. These means are of a similar magnitude to the means given in the profile 

in Chapter 4. They also follow a similar pattern to the means from the unstandardised 

data utilised in Chapter 4. As with the comparison of unstandardised and 

standardised hours of work by the number of children women have had, the 

similarity of the standardised and unstandardised hours of work by the age of the 

youngest child indicates that these groups of women do not differ substantially on the 

basis of characteristics that have an independent effect on the hours they work96. 

 

Similar to the findings from the study of the determinants of labour force 

participation, women with older children worked a larger number of hours than their 
                                                 
96 Or, if they do differ in this regard the differences offset each other. 
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counterparts with young children. For example, the hours worked by women whose 

eldest child was aged 10 to 14 years (Ekid10-14) were 11 per cent more than the 

hours worked by the omitted category (women without children aged over 9 years). 

Hours of work were over 16 per cent more for women whose eldest child was aged 

15 to 19 years (Ekid10-14) and 20 per cent more for women whose eldest child was 

aged over 19 years (Ekid20) compared to the benchmark group of women who do 

not live with children aged over 9 years. This finding supports the hypothesis that 

older children can assist their mothers in household duties such as the caring of 

younger siblings. It is also consistent with the notion that women with teenage 

children need to supply greater quantities of labour to compensate for the additional 

costs children bring to the household. 

 

Using the benchmark of the mean hours of work of 32.4 hours for women who do 

not live with a child aged over 9 years, the impact of the age of the eldest child is 

illustrated in Figure 6.7. Women whose eldest child was aged 10 to 14 years had a 

standardised mean hours of work of 36.1. The standardised mean hours of work for 

women whose eldest child was aged 15 to 19 years or over 19 years were 37.7 and 

39 hours, respectively. These means are considerably larger than those generated in 

Chapter 4 using unstandardised data. However, they do follow a similar pattern to the 

means in Chapter 4, of hours of work increasing as women’s children become older.  

 

The fact that the standardised and unstandardised hours worked differ in this instance 

indicates that women in the various ‘age of eldest child’ groups differ in some other 

characteristics associated with this dimension of labour supply. Age is an obvious 

candidate: the multivariate analysis shows that younger women work substantially 

more hours than older women, and the mean age of women in the various ‘age of 

eldest child’ groups are 37.2, 41.7, 48.7 and 33.4 for the ‘10-14 years’, ‘15-19 years’, 

‘over 19 years’ and ‘do not live with a child aged over 9 years’ categories 

respectively97. 

 

 

 

                                                 
97 The mean age of all women in the sample is 37.0 years. 



Chapter 6   
   

   179

Figure 6.7 Standardised Mean Hours Worked by Women by Age of Their Eldest Child 
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Contrary to the finding in Table 6.1 which supports a discouraged worker effect, 

husband’s labour force status did not appear to influence women’s hours of work 

decisions in 1992. Hence the hours worked by women whose husband was employed 

(Manem) or was unemployed (Manun) were not significantly different from those of 

women who did not have a husband in the labour market.  

 

The links between hours of work and additional family members can be seen in 

Table 6.4. Unlike the results in the labour force participation equation, hours of work 

were positively correlated with the presence of an ancestor living in the family, with 

a marginal effect of 10 per cent. This reinforces the proposition that ancestors may be 

able to assist women in household duties. It also suggests that ancestors bring 

additional costs to the household. 

 

The final variable included in the hours of work equation, λ̂ , was insignificant. Thus 

the estimate of λ  had a coefficient of 0.13 and a ‘t’ value of 1.31. As shown in Table 

6.5, the positive sign of the coefficient on λ̂  is consistent with the findings in the 

studies by Kidd and Ferko (2001), Knudsen and Peters (1994) and Ross (1984). 

However, it can also be seen from the table that the finding in relation to the 
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importance of selection bias does not follow the general pattern of the majority of 

Australian studies which have found a significant λ̂ . Admittedly there have only 

been a few Australian studies which include an estimate of λ  in the hours of work 

equation for women. As such it is difficult to make strong inferences concerning the 

effect of λ̂  in the estimation of the determinants of hours of work. Furthermore, 

Puhani (2000) and Stolzenberg and Relles (1997) suggest that there are limitations to 

the correction methods for sample selection bias and that the value and signs of λ  

are sensitive to a range of specification issues. 

 
Table 6.5 Estimates of the Variable to Correct for Sample Selection Bias, Selected Labour 

Supply Studies, Australia 
 
Study/Data/Sample 
 Coefficient for λ̂   Standard Error 

 
‘t’ Value(a) 

Miller (1985) 
1973 data 
Married women(b) 

Actual wage  
Predicted wage (1) 
Predicted wage (2)  

-0.186 
-0.291 
-0.228 

0.107
0.138
0.121

-1.730 
-2.110 
-1.880 

*** 

** 

*** 
    
Ross (1984) 
1980 data 
Married women aged 18 to 64 years 

38.740 15.496 2.500 ** 

    
Knudsen and Peters (1994) 
1985 data 
Married women aged 16 to 59 years 

Annual hours worked 
Weekly hours worked 

24.130 
0.120 

96.520
1.714

0.250 
0.070 

 

    

Kidd and Ferko (2001) 
1989/90 and 1994/95 data 
Women aged 18 to 64 years 

 12.205 4.555 2.679 * 

    

Scutella (2000-2001) 
1995/96 data 
Married women aged 20 to 59 years 

Uncorrected Wage(c)  
Corrected Wage 
 

-7.789 
-5.663 

1.404
1.583

-5.548 
-3.577 

* 

* 

Notes: (a) The symbol * represents significant at the 1 per cent level, the symbol ** represents 
significant at the 5 per cent level and the symbol *** represents significant at the 10 
per cent level. 
(b) The study by Miller (1985) does not specify the age of the women in the sample. 
Miller (1985) estimates three hours of work equations which include the estimate of 
λ . The first equation uses the actual wage rate for workers, whilst the second and 
third equations replace actual wages with predicted wages. 
(c) The study by Scutella (2000-2001) estimates two hours of work equations. This 
first equation does not include the estimate of λ  in the estimating equation for 
wages, whilst the second equation does. 

 

Given the statistical insignificance of the λ̂  term, it would be expected that the 

results obtained from models where there was no correction for sample selection bias 

would be quite similar to those reported in Table 6.4. Experimentation confirmed this 

expectation (see Table A2.6 in Appendix A2 for the empirical results of the 

estimation of the determinants of hours of work without controlling for sample 

selection bias). For example, the coefficient of the variable Age20-24 (representing 
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women aged 20 to 24 years) in the estimation controlling for sample selection bias 

had a value of 0.197. The value of the same coefficient in the estimation without 

correcting for sample selection bias was 0.185. Similarly, the value of coefficient of 

the variable Esb (representing immigrant women born in English speaking countries) 

in the estimation controlling for sample selection bias was 0.019. It had a value of 

0.017 in estimation which did not control for sample selection bias.  

 

A crucial feature to note from the results from the hours of work equation is that the 

sign, magnitude and significance of the variables differ from the results in the labour 

force participation equation. There are fewer variables that are statistically significant 

determinants of hours of work then there are variables that are statistically significant 

determinants of labour force participation. This gives rise to the possibility that many 

women do not have the scope or the ability to alter their hours of work once they are 

employed. It also is raises some questions as to the appropriateness of Tobit 

procedures which simultaneously estimate labour force participation and hours of 

work, such as Procedure III of Killingsworth (1983). This is because the Tobit model 

assumes the determinants of women’s labour force participation and hours of work 

are identical, whereas the empirical analysis above has shown that this in the case. 

 

6.2.4 Extended Hours of Work Estimates 

The results of the empirical analysis of the extended hours of work equation are 

presented in Table 6.6. Overall, the extended hours of worked equation has improved 

the explanatory power of the hours of work model. The adjusted r2 has increased 

from 0.191, in the original hours of work model, to 0.251. Furthermore the model has 

a significant F-test (62, 5092) value of 28.86. The F-test (51, 5103) value in the 

restricted hours of worked equation was 24.83. The F-test on whether the extra 

variables added to the explanatory power of the model was also highly significant (F-

test (11, 5092) = 39.63). 

 

The majority of variables which appear both in the restricted hours of work equation 

and the extended hours of work equation have similar signs and values. For example, 

the extended hours of work equation also suggests that women’s hours of work were 

positively correlated with their predicted wage. If women were of a young age, born 

in non-English speaking countries, paid a mortgage or rent, were divorced or had an 
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eldest child aged in their late teens or early adulthood, then they also worked a 

significantly greater number of hours. Women who had higher levels of unearned 

income, poor health or a youngest child who was not a teenager or adult worked 

significantly fewer hours than other women. Women who were of a relatively older 

age, married or recent residents to Australia also tended to work significantly fewer 

hours than other women. 

 
Table 6.6 Estimates From the Extended Model of Women’s Hours of Work  
 
 Panel (i) 

 
Panel (ii) 

Variable Coefficient ‘t’ Value(a) 
 

Marginal 
Effect (%)(b) 

Sample 
Mean for 
Workers 

 

Total Sample 
Mean 

Standard 
Deviation(c) 

 

Constant 2.164 6.432 * NA NA 1.000 0.000 
 
Predicted Wage 

      
 

 

jŵ  0.497 4.137 * 0.497 2.447 NA NA 

 
Unearned Income 

      

Invest1 -0.043 -1.449   0.105 0.084 0.277 
Invest2 -0.064 -1.797 *** -0.062 0.051 0.048 0.212 
Invest3 -0.087 -2.464 ** -0.083 0.053 0.060 0.237 
Income1 -0.052 -0.742   0.012 0.017 0.127 
Income2 -0.219 -3.344 * -0.197 0.014 0.019 0.138 
Income3 -0.076 -0.687   0.005 0.011 0.105 
HusbandY1 0.016 0.413   0.072 0.068 0.251 
HusbandY2 0.003 0.095   0.270 0.240 0.427 
HusbandY3 -0.077 -2.299 ** -0.074 0.114 0.101 0.301 
HusbandY4 -0.086 -2.751 * -0.082 0.175 0.152 0.359 
 
Age 

       

Age20-24 0.194 4.703 * 0.214 0.160 0.135 0.341 
Age25-29 0.134 3.976 * 0.143 0.145 0.144 0.351 
Age30-34 0.074 2.517 ** 0.077 0.150 0.163 0.370 
Age40-44 0.046 1.627   0.159 0.139 0.346 
Age45-49 0.027 0.779   0.120 0.108 0.310 
Age50-54 -0.116 -2.569 * -0.110 0.074 0.086 0.280 
Age55-59 -0.179 -2.750 * -0.164 0.037 0.072 0.259 
 
Educational Attainment 

      

Studyft -0.915 13.150 * -0.599 0.020 0.030 0.171 
Studypt -0.017 -0.659   0.096 0.076 0.265 

 
Demographic Traits 

      

Esb 0.033 1.332   0.119 0.119 0.323 
Nesb 0.180 7.013 * 0.197 0.139 0.161 0.368 
Resid2 -0.417 -2.817 * -0.341 0.003 0.012 0.110 
Resid4 -0.025 -0.466   0.023 0.031 0.175 
Resid9 0.069 1.582   0.034 0.035 0.185 
Noncity 0.022 1.174   0.324 0.337 0.473 
Exhealth 0.023 1.455   0.378 0.331 0.471 
Frhealth 0.014 0.465   0.096 0.140 0.347 
Prhealth -0.170 -2.007 ** -0.156 0.011 0.032 0.175 
Oldfamily 0.010 0.229   0.040 0.044 0.204 
Mortgage 0.123 4.911 * 0.131 0.410 0.354 0.489 
Rent 0.111 4.284 * 0.117 0.186 0.238 0.426 
Board 0.035 0.886   0.153 0.124 0.329 
 
Family Characteristics 

      

Married -0.133 -1.992 ** 0.142 0.779 0.785 0.411 
Divorce 0.087 1.900 *** 0.091 0.068 0.079 0.270 
Widow -0.030 -0.315   0.007 0.011 0.106 
1child -0.044 -1.046   0.123 0.146 0.353 
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Table 6.6 Estimates From the Extended Model of Women’s Hours of Work  
 
 Panel (i) 

 
Panel (ii) 

Variable Coefficient ‘t’ Value(a) 
 

Marginal 
Effect (%)(b) 

Sample 
Mean for 
Workers 

 

Total Sample 
Mean 

Standard 
Deviation(c) 

 

2child -0.104 -2.551 ** -0.099 0.290 0.300 0.459 
3child -0.099 -2.261 ** -0.094 0.172 0.196 0.397 
4child 0.145 -1.749 *** -0.135 0.079 0.124 0.330 
Ykid0-4 -0.593 -8.105 * -0.447 0.149 0.239 0.426 
Ykid5-9 -0.365 -7.310 * -0.306 0.127 0.133 0.339 
Ykid10-14 -0.277 -5.191 * -0.242 0.126 0.122 0.327 
Ykid15 -0.198 -3.605 * -0.180 0.185 0.171 0.377 
Ekid10-14 0.103 2.820 * 0.108 0.123 0.137 0.344 
Ekid15-19 0.156 3.444 * 0.109 0.164 0.149 0.356 
Ekid20 0.203 3.840 * 0.225 0.123 0.127 0.333 
Manem 0.090 1.494   0.720 0.647 0.477 
Manun -0.047 -0.730   0.023 0.058 0.233 
Ancestor 0.077 1.629   0.034 0.034 0.181 
 
Occupation 

       

Manager 0.280 5.588 * 0.323 0.026 NA NA 
Parapro -0.024 -0.751   0.088 NA NA 
Other -0.206 -6.552 * -0.186 0.193 NA NA 
Clerks -0.037 -1.401   0.313 NA NA 
Sales -0.285 -10.015 * -0.248 0.219 NA NA 
 
Multiple Jobs 

       

2jobs 0.086 3.210 * 0.090 0.082 NA NA 
 
Started a New Job 

      

Newjob -0.135 -7.334 * -0.126 0.217 NA NA 
 
Length of Time to Travel to Work 

      

Work15 0.092 5.296 * 0.096 0.326 NA NA 
Work30 0.137 6.535 * 0.147 0.180 NA NA 
Work1hr 0.156 3.926 * 0.169 0.038 NA NA 
Workvar -0.175 -2.890 * -0.161 0.014 NA NA 
 
Selection Bias Term 

      

λ̂  0.197 2.018 ** NA 0.545 NA NA 

       
Mean of log hj = 3.292 

F-test (64, 5090) = 28.860 
Adjusted r2 = 0.251 

Sample Size = 5,155 
Notes: (a) The symbol * represents significant at the 1 per cent level, the symbol ** represents 

significant at the 5 per cent level and the symbol *** represents significant at the 10 
per cent level. NA stands for not applicable. 
(b) The marginal effects are only reported for those variables of statistical 
significance. For dummy variables they are calculated using the formula 

]1[exp )( 0 −β . 
(c) The standard deviation given is for the total sample. 

 

The additional variables included in the hours or work equation generally affect 

women’s hours of work in the expected direction. The data in Table 6.6 indicate that 

women who were managers and administrators (Manage) worked a significantly 

greater number of hours than women who worked in the occupation of professionals. 

The differential in hours worked was in the vicinity of 32 per cent. Women who 

worked in the occupations of plant and machine operators, drivers, tradespersons, 
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labourers and related workers, and women who did not adequately describe their 

occupation (Other) worked significantly fewer hours than their professional 

counterparts. Thus, the hours worked by these women were approximately 19 per 

cent less than the hours worked by women in the omitted category (women who 

worked in the occupation of professionals). Women who were salespersons or 

personal service workers (Sales) also worked fewer hours than women who were 

professionals. The differential in the hours of work by these women was 

approximately 25 per cent. 

 

Given the financial reasons often advanced for why many women work in more than 

one job (2jobs), it is not surprising that multiple jobholders tended to work more 

hours than those who worked in one job. For example, Table 6.6 suggests that 

multiple jobholders work approximately 9 per cent more hours than women holding 

only one job. 

 

The empirical analysis also found that women who had started a new job within the 

12 months prior to the survey (Newjob) worked significantly fewer hours than 

women who had been in their same job for a longer period of time. The differences 

in the hours of work for these two groups of women were approximately 13 per cent. 

This finding may imply that as women work in their job for longer periods of time, 

their loyalty to their job increases, causing them to work a greater number of hours. It 

may also imply that firms offer rewards (such as fringe benefits) to employees who 

remain in their jobs, causing such employees to have a greater incentive to work 

more hours. 

 

The length of time it takes to travel to work also appeared to influence women’s 

hours of work. The data in Table 6.6 indicate that women’s hours of work were 

positively correlated with the length of time it took them to travel to work. For 

example, the hours worked by women who took between 15 and 29 minutes to travel 

to work (Work15) were approximately 10 per cent greater than the hours worked by 

women who took less than 15 minutes to travel to work. The hours worked by 

women who took between 30 and 59 minutes to get to work (Work30) were almost 

15 per cent more than the omitted category (women who took less than 15 minutes to 

get to work). Women whose travel time to work exceeded 1 hour (Work1hr) worked 
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the greatest number of hours. The hours worked by these women were approximately 

17 per cent more than the hours worked by women who took less than 15 minutes to 

travel to work. Women whose time to travel to work varied (Workvar) worked 

considerably fewer hours than the omitted category (women whose travel time to 

work was less than 15 minutes). Thus the hours worked by these women were 

approximately 16 per cent less than the hours worked by women who took less than 

15 minutes to get to work.  

 

An interesting feature of the findings presented in Table 6.6 is the value of λ̂ . In this 

extended model of hours worked, the coefficient on λ̂  is both significant and 

positive. The product of the mean of λ̂  and its estimated coefficient is 0.104. This 

implies that the inclusion of λ̂  in the extended hours of work equation is of 

considerable importance. Furthermore, as shown in Table A2.7 in Appendix A2, 

there are substantial differences between the estimates of the extended hours of work 

equation with and without the correction for sample selection bias. For example, the 

coefficient for the variable Age55-59 (representing women aged 55 to 59 years) in 

the estimation controlling for sample selection bias has an estimated value of 

.179.0−  The corresponding value for the same variable in the estimation without the 

correction for sample selection bias is only about one-half this magnitude, –0.099. 

Similarly, the estimated coefficient for the variable Studyft (representing women who 

are full time students) in the estimating equation including λ̂  was –0.915. It is 

827.0−  in the estimating equation which did not include λ̂ . 

 

The fact that λ̂  is insignificant in the restricted hours of work equation and yet is 

significant in the hours of work equation presented above shows that the empirical 

results on sample selection bias are sensitive to the specification of variables in the 

model. This is consistent with comments in Puhani (2000) and Stolzenberg and 

Relles (1997). 

 

6.2.5 Elasticity Estimates  

From the analyses presented above, it is possible to obtain women’s labour force 

participation and hours of work elasticities with respect to wages and unearned 
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income. As shown on Table 6.798, the labour force participation elasticity with 

respect to predicted wages was 1.449. This implies that women’s labour force 

participation would respond strongly to an increase in their wage rate: an increase in 

women’s wages of 1 per cent would be associated with, on average, an increase in 

their labour force participation rate of 1.449 per cent.  

 
Table 6.7 Labour Force Participation Elasticities With Respect to Wages and Forms of 

Unearned Income(a) 
 
Variable 
 

Elasticity(b) 

Wages  
 -Predicted wages (

jŵ ) 1.449 
   

Unearned income  
 -Income from investments (Investment)  
 -Income from other sources (Osincome) -0.036 
 -Husbands’ earnings from wage and salaries (HusbandY)  
 -Total unearned income (Income)  
Notes:  (a) The elasticities are measured at the mean labour force participation rate of 0.553. 

(b) Only elasticities of statistical significant are reported. 
 

The labour force participation elasticity with respect to wages is larger than the mean 

elasticity given in Chapter 3 (mean of 0.750 for all labour supply studies and mean of 

0.660 for second-generation studies). It is also larger than the mean elasticity given 

in the review by Mincer (1985) (mean of 0.960). However, the value of the elasticity 

falls in the range of the values given in the review in Chapter 3 (range of 0.070 to 

1.610 in second-generation studies) as well as the ranges given in the review by 

Mincer (1985) (range of 0.350 to 2.020). Furthermore, it is consistent with the 

discussion in Killingsworth (1983) and Mincer (1985) which suggests that the value 

of elasticities vary according to estimation procedure and data set. 

 

As discussed in Chapter 5, when dealing with elasticities with respect to unearned 

income, it is expedient to first re-estimate the equations replacing the categorical 

income variables by a continuous measure of the various sources of income. 

Following this procedure, the aggregate unearned income variables as well as the 

individual unearned income variables for income from investments and husbands’ 

income were insignificant regressors in the labour force participation equation. Thus, 

their elasticities have not been reported in Table 6.7. The insignificant coefficients 

                                                 
98 The results from the structural equations used to generate the labour force participation elasticities 
with respect to wages and unearned income are presented in Tables A2.8, A2.9 and A2.10 in 
Appendix A2. 
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for these variables are consistent with the findings reported in the study by Kidd and 

Ferko (2001). As discussed previously, it could be attributed to the difficulties in 

measuring unearned income. It may also simply imply that unearned income was not 

a key factor in women’s labour supply decisions in 1992. 

 

The third unearned income variable, income from other sources, had a very small 

elasticity of –0.036. This implies that if women’s income from these sources 

increased by 1 per cent, then their labour force participation rates, on average, would 

only decrease by 0.036 per cent. The value of this elasticity is very small in relation 

to the mean elasticity for unearned income given in Chapter 3 (mean of 66.0− ). 

However, it should be noted that the review in Chapter 3 does not report any labour 

force participation elasticities with respect to unearned income for second-generation 

studies. As such it is difficult to make strong conclusions about the above finding99.  

 

The hours of work elasticities with respect to wages and unearned income are 

presented in Table 6.8. The elasticities generated from the restricted hours of work 

equation (analysis presented in Section 6.2.3) and the extended hours of work 

equation (analysis presented in Section 6.2.4) are included in the table. 

 

The hours of work elasticity with respect to predicted wages was 0.766 in the 

restricted hours of work equation and 0.568 in the extended hours of work equation. 

These elasticities both imply that women’s hours of work would respond fairly 

strongly to an increase in their predicted wage. Using the restricted hours of work 

equation, a 1 per cent increase in the wage rate would increase the hours worked by 

women by 0.766 per cent. It would increase the hours worked by women by 0.568 

per cent using the extended hours of work equation. 

 

When compared to the labour force participation elasticity with respect to wages, the 

hours of work elasticities are considerably smaller. This is consistent with the review 

of Australian labour supply studies in Chapter 3 which shows that women’s hours of 

work elasticities are about half that of the labour force participation elasticities. It is 

also consistent with the review by Heckman (1993). Furthermore, it reinforces the 
                                                 
99 Furthermore the size of the unearned income elasticity is close to the value of the best point 
estimate given in Birch (2005), of around -0.1. 
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argument that women may not be able to readily alter their hours of work (such as 

increase the number of hours they work when their pay increases) once they find 

employment. 

 
Table 6.8 Hours of Work Elasticities With Respect to Wages and Forms of Unearned 

Income 
 
Variable 
 

Elasticity 

Wages  
 Restricted Equation -Predicted wages (

jŵ ) 0.766 

 Extended Equation -Predicted wages (
jŵ ) 0.568 

    
Unearned income  
 Restricted Equation -Income from investments (Investment) -0.013 
  -Income from other sources (Osincome) -0.033 
  -Husbands’ earnings from wage and salaries (HusbandY) -0.008 
  Total unearned income (Income) -0.014 
    
 Extended Equation -Income from investments (Investment) -0.018 
  -Income from other sources (Osincome) -0.029 
  -Husbands’ earnings from wage and salaries (HusbandY) -0.007 
  Total unearned income (Income) -0.014 

 

The hours of work elasticities with respect to predicted wages fall in the range of 

elasticities given in the review in Chapter 3 (range of 19.0−  to 1.30 for second-

generation studies). They also fall in the range given in the review by Killingsworth 

(1983) (range of 89.0−  to 15.24 for second-generation studies). Furthermore, the 

elasticities are on par with the mean wage elasticity for all women reported in 

Chapter 3 (mean of 0.60) and are also close to the values reported in the review by 

Killingsworth (1983).  The wage elasticitiy in the extended model may be smaller 

than the elasticity in the restricted model due to the inclusion of extra variables in the 

extended model accounting for differences in hours of work, such as working in 

multiple jobs. 

 

Unlike the results for the estimation of labour force participation, all the measures of 

unearned income using continuous variables were significant in the estimations of 

the determinants of hours of work100. As shown in Table 6.8, the hours of work 

elasticities with respect to unearned income ranged from 033.0−  to 007.0− , 

depending on the estimating equation and the type of unearned income. 

 

                                                 
100 The results from the estimating equations used to generate the hours of work elasticities with 
respect to unearned income are presented in Tables A2.11, A2.12, A2.13 and A2.14 in Appendix A2. 
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The hours of work elasticities with respect to the total amount of unearned income 

were 014.0−  for both the restricted hours of work equation and the extended hours 

of work equation. While these fall in the range of unearned income elasticities given 

in Killingsworth (1983) (range of -0.48 to 0.48 in second-generation studies), they 

are outside the range of elasticities and the mean elasticity given in Chapter 3 for 

Australian studies (range of -2.310 to -0.040 in second-generation studies and mean 

of -0.92 for second-generation studies). However, most of the recent estimates are 

close to zero, and Birch (2005) argues that a point estimate of -0.1 is the best 

possible estimate currently available. From this perspective, the current set of 

estimates are probably not too far off the mark. 

  

The hours of work elasticities with respect to unearned income using the three 

separate types of unearned income (income from investments, from other sources 

and husbands’ earnings) were also very small. For example, the income from other 

sources elasticity using the restricted hours of work equation was –0.033. It was 

029.0−  using the extended hours of work equation.  

 

The small hours of work elasticities with respect to unearned income may be 

explained by a number of factors. First, many women’s hours of work may not be 

highly responsive to changes in their unearned income because women do not have 

the scope to alter their hours of work. Second, there are well document difficulties in 

measuring an individual’s unearned income (see Chapter 3 for further discussion). 

Third, unearned income may not simply have had a large impact on hours of work 

for Australian women in the early 1990s. 

 

6.2.6 Sensitivity to Identification Restrictions 

The results from the estimation of the determinants of labour force participation and 

hours of work are, to some degree, sensitive to the way in which the models are 

specified. This is particularly the case in relation to the findings on sample selection 

bias. The major issue that needs to be considered is how the sample selection term is 

identified in Heckman’s two-step procedure. To test the robustness of the models, 

each was estimated under alternative specifications of the market and reservation 

wage equation.  
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Firstly, both age and education variables were included in both the market and 

reservation wage equations. In this instance the sample selection term was identified 

only through its non-linear functional form. In other words, all the variables in the 

reduced-form Probit equations used in the first step of Heckman’s method were also 

included in the market wage equation and λ̂  was identified only because it is a non-

linear function of the Probit equation index. However, the results produced from this 

specification of the hours of work and wage equations were not accurately 

determined due to the collinearity between the regressors and the lambda term. The 

labour supply equations that included a predicted wage variable could not be 

determined because of perfect collinearity between the predicted variable and other 

regressors. 

 

Secondly, the models were estimated with the inclusion of only education variables 

in the reservation wage equation, implying that age does not influence women’s 

decisions to remain out of the labour market. Although this specification removed the 

collinearity problems noted above, the results produced were not consistent with 

theoretical expectations or with the findings in the majority of the empirical 

literature. For example, the coefficient on the variable controlling for women who 

possessed degrees was of a negative sign and not significant in the hours of work and 

labour force participation equations. Similarly, the coefficient on the variable 

controlling for women with diplomas or certificates also had a negative sign and was 

not significant in the labour supply equations. Furthermore, the sign and the value of 

the coefficient on the predicted wage variable in the hours of work equation indicated 

that women would greatly reduce their hours of work if their wage increased.  

 

The third, and the preferred specification, included age but not education variables in 

the reservation wage equation. This specification implies that women’s educational 

attainment influences their market wage and, through this avenue, it affects their 

decisions to enter the labour market. As such, the specification is consistent with 

human capital theory which suggests that individuals with higher levels of 

educational attainment command higher wages in the labour market, and therefore 

will supply greater quantities of labour101. This specification also implies that 

                                                 
101 See Preston (2001) for further discussion on human capital theory. 
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women’s educational attainment does not influence their reservation wage. Although 

it might be argued that women’s educational attainment does have the potential to 

affect the reservation wage by altering attitudes to work, most studies appear to 

follow this specification. The strength of the model is examined further in the 

following chapter where the determinants of labour supplies of groups of women are 

estimated. 

 

6.3 Summary and Conclusion 

This chapter has estimated the determinants of labour supply of women controlling 

for sample selection bias. It estimated a reduced-form labour force participation 

equation to generate the sample selection bias correction variable λ̂ . It then included 

the estimate of λ  in the wage equation and hours of work equations.  

 

The results from the reduced-form labour force participation equation suggest that 

women’s decisions to enter the labour market are positively correlated with their 

educational attainment and having young adult children. Women who studied part-

time, were born in English speaking countries other that Australia, had a mortgage or 

a husband who worked, also had a higher probability of working. Labour force 

participation was negatively correlated with studying full-time, high levels of 

unearned income, family size and having children of a young age. Women of a 

relatively young age, who were born in non-English speaking countries, had 

migrated to Australia recently, lived in capital cities, lived with older family 

members, were in fair/poor health, were married or had a husband who was 

unemployed all had lower labour force participation rates. 

 

The results from the estimation of the determinants of market wages found that 

women with low levels of potential labour market experience (that is of a young age) 

or who had a large family earned significantly less than other women. So did women 

who were born in non-English speaking countries, had migrated to Australia 

recently, lived outside the capital cities or were in fair or poor health. Women who 

possessed higher levels of education or were born in English speaking countries 

other than Australia earned significantly higher wages. Women who were in 

excellent health, married or divorced also earned significantly higher wages. The 
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sample selection bias correction term, λ̂ , was also a significant variable in the 

market wage equation. 

 

The estimation of the restricted hours of work equation showed that women’s hours 

of worked were positively influenced by their potential market wage. Women who 

were of a young age, born in non-English speaking countries, had migrated to 

Australia within the five to nine years prior to 1992, had a mortgage, rented their 

home, had older children or had an ancestor living with them, also worked more 

hours than other women. The characteristics of having high levels of unearned 

income, studying full-time, recently migrating to Australia, being married, having a 

large family size or young children were negatively associated with hours of work. 

The sample selection bias correction term in this hours of work equation was found 

to be insignificant. 

 

The estimation of an extended hours of work equation produced findings similar to 

the results in the restricted hours of work equation. It also showed that women’s 

hours of work were higher if they worked in higher ranked occupations, had two or 

more jobs or took a longer time to travel to work. Women who worked in lower 

ranked occupations or had only been in their job for less than 12 months worked a 

fewer number of hours. The coefficient on the sample selection bias correction 

variable was positive in this analysis. 

 

The following chapter examines the determinants of labour supply within different 

groups of women. Using the same estimating equations as in this chapter, it considers 

the labour supply outcomes of women by their age, birthplace and the number of 

children they have.  
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Chapter 7  
The Labour Supply of Groups of Women:  

An Empirical Analysis 

 
7.1 Introduction 

The previous chapter estimated the determinants of the labour supply of women, 

using data for all women from the ABS’s Survey of Families in Australia. Following 

the principles of Procedure VIII outlined in Killingsworth (1983), the chapter 

estimated a reduced-form labour force participation equation, a selection bias 

corrected market wage equation and two selection bias corrected hours of work 

equations. 

 

This chapter estimates and compares the determinants of the labour supply outcomes 

of different groups of women from the Survey of Families in Australia. The same 

data specifications and estimating equations102 used in the previous chapter are used 

in this chapter. Study of the performance of a standardised model of labour supply 

across different groups of women will provide insights into the robustness of the 

estimates. The evidence presented in Chapter 3 cast some doubt over this aspect of 

the models of female labour supply presented in the Australian literature, though it 

was not clear whether this was due to differences in the specifications used or simply 

the inherent sensitivity of the estimates in this type of analysis. The ‘standardised’ 

approach adopted in this chapter will help resolve this issue. With this in mind, the 

analyses in this chapter are based on sub-groups of women partitioned according to 

exogenous factors (age and birthplace) and potentially endogenous factors (number 

of children). There are no sample selection bias problems for the exogenous factors 

used to partition the sample. There may, however, be sample selection problems in 

the case of the endogenous variables used to partition the sample. This issue is taken 

up in Chapter 14. 

                                                 
102 See Chapter 4 for information on the data sample restrictions. Some of the estimating equations 
have been slightly modified to allow for the examination of the labour supply of groups of women. 
For example, the estimation of labour supply for women of different age groups excludes age 
variables from the estimating equations. Modifications to the estimating equations that are obvious 
will not be discussed further.  
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The chapter is structured as follows. Section 7.2 discusses the determinants of the 

labour force participation and hours of work for women of different age groups. 

Section 7.3 presents the determinants of labour supply for women of different 

birthplaces and Section 7.4 considers the determinants of labour supply for women 

by family size. A summary is presented at the end of the chapter (Section 7.5). 

 

7.2 The Labour Supply of Women by Age 

This section examines the labour supply of women of different age groups. It 

considers women aged 20 to 29 years, 30 to 39 years, 40 to 49 years and 50 to 59 

years. This approach is similar to Miller and Volker (1983) and Greenhalgh (1977). 

As well as permitting comment on the robustness of the estimates presented in 

Chapter 6, the study by age groups permits a focus on the life-cycle and cohort 

effects that a number of authors have shown to be important in the study of female 

labour supply. 

 

The results from the labour force participation equations used to compute the sample 

selection bias term are presented in Section 7.2.1. Section 7.2.2 and Section 7.2.3 

present the results from the restricted hours of work and the extended hours of work 

equations. The wage and income elasticities for women of different age groups are 

given in Section 7.2.4103. 

 

7.2.1 Labour Force Participation 

The marginal effects computed from the results for the reduced-form labour force 

participation equation for women of different age groups are presented in Table 7.1. 

Panel (i) presents the results for data on women aged 20 to 29 years, panel (ii) 

presents results for women aged 30 to 39 years, panel (iii) presents results for women 

aged 40 to 49 years and panel (iv) presents results for women aged 50 to 59 years.  

 

The majority of the results from the estimation of these disaggregated labour force 

participation models are similar to the results from the estimation for the total sample 

of women. Overall, the labour force participation model performs well using samples 

                                                 
103 The estimates from the labour force participation equation, the market wage equation and both the 
restricted hours of work equations are presented in Appendix A3.1. The results from the models for 
the wage and unearned income elasticities are also presented in Appendix A3.4. 
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of women of different ages. It performs slightly better for younger women than for 

older women. For example, the prediction success rate of the model using the sample 

of women aged 20 to 29 years was 78.52. It was 71.08 for women aged 30 to 39 

years, 72.80 for women aged 40 to 49 years and 72.96 for women aged 50 to 59 

years. 

 
Table 7.1 Marginal Effects of the Variables in the Reduced-Form Labour Force 

Participation Equation by Age(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Panel (iv) 
 

Variable Women Aged 20 to 
29 Years 

 

Women Aged 30 to 
39 Years 

Women Aged 40 to 
49 Years 

Women Aged 50 to 
59 Years 

Unearned Income     
Invest1 0.131 0.167 0.157 0.148 
Invest2 0.234    
Invest3    -0.135 
Income1     
Income2  0.107   
Income3 -0.319  -0.424 -0.324 
HusbandY1    0.132 
HusbandY2    0.110 
HusbandY3     
HusbandY4   -0.116 0.120 
 
Educational Attainment 

    

Studyft -0.325 -0.280 -0.496 - 
Studypt  0.125  - 
Highsch 0.101 0.063  0.090 
Degree 0.080 0.243 0.266 0.229 
Trade     
Diploma 0.070 0.156 0.140 0.242 

 
Demographic Traits 

 
 

   

Esb  0.075  0.101 
Nesb   -0.054  
Resid2 -0.543 -0.392 -0.485  
Resid4 -0.213 -0.174 -0.318 - 
Resid9    - 
Noncity -0.051    
Exhealth   0.088 0.006 
Frhealth -0.079 -0.097 -0.210 -0.168 
Prhealth -0.400 -0.405 -0.345 -0.300 
Oldfamily     
Mortgage 0.144 0.103 0.118 0.163 
Rent -0.094    
Board  0.101   
 
Family Characteristics 

    

Married    -0.345 
Divorce     
Widow  -0.393   
1child -0.297 -0.152   
2child -0.368 -0.192   
3child -0.383 -0.240   
4child -0.467 -0.313 -0.166 -0.141 
Ykid0-4 -0.346 -0.300 -0.370 - 
Ykid5-9   -0.149 - 
Ykid10-14     
Ykid15     
Ekid10-14  0.056  -0.274 
Ekid15-19     
Ekid20     
Manem  0.203 0.316 0.188 
Manun -0.370 -0.199   
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Table 7.1 Marginal Effects of the Variables in the Reduced-Form Labour Force 
Participation Equation by Age(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Variable Women Aged 20 to 

29 Years 
 

Women Aged 30 to 
39 Years 

Women Aged 40 to 
49 Years 

Women Aged 50 to 
59 Years 

Ancestor     
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. The symbol – indicates that this variable is not included in the 
estimating equation because there are no individuals in the sample with this 
characteristic. 

 

As shown in Table 7.1, for the majority of women of different ages, labour force 

participation was positively associated with low levels of investment income, high 

levels of educational attainment, being a mortgagee and having a husband who 

works. The characteristics of high levels of income from other sources, studying full-

time, being a new resident in Australia, being in poor health, having a large number 

of children or children of a young age were associated with reductions in labour 

force participation for most women of different ages. 

 

The extent to which these variables influenced the labour force participation rates 

varies substantially across age groups. For example, two types of unearned income, 

income from investments and income from other sources, appeared to influence older 

women’s labour force participation decisions to a greater extent than younger 

women’s decisions. Thus, the labour force participation rates for women aged 40 to 

49 years whose weekly income from investments was less than $10 (Invest1) were 16 

percentage points higher than the rates for women not in receipt of investment 

income. The rates for women aged 20 to 29 years who received less than $10 a week 

from investments were only 13 percentage points higher than the rates for the 

omitted category (women who did not receive investment income). Similarly, 

women aged 40 to 49 years whose income from other sources was more than $125 a 

week (Income3) had a labour force participation rate which was 42 percentage points 

lower than the rate for women who did not receive income from other sources. The 

rate of working for women aged 20 to 29 years receiving the same income level 

(weekly income from other sources over $125) was approximately 32 percentage 

points lower than that of the omitted category (women who did not receive income 

from other sources). 
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The finding that unearned income has a greater impact on the labour force 

participation of older women than younger women is consistent with the finding in 

Greenhalgh (1977)104. However, the finding conflicts with that reported in the study 

by Miller and Volker (1983), who suggest that in Australia, the negative impact of 

husbands’ income on married women’s labour force participation was greater for 

younger women than for older women. 

 

As shown in Table 7.1, educational attainment influenced the labour force 

participation decisions of older women to a greater extent than younger women. For 

example, the labour force participation rate for women aged in their 20s who studied 

full-time (Studyft) was approximately 33 percentage points lower than the rate for 

their non-studying counterparts. The labour force participation rate for women aged 

in their 40s who studied full time was almost 44 percentage points less than that of 

the omitted category (women who were not studying). Likewise, women aged 20 to 

29 years who possessed a degree (Degree) were 8 percentage points more likely to 

be working than women with no post-school education. Women aged 50 to 59 years 

with degrees had labour force participation rates that were 23 percentage points 

higher than the rates for their less educated counterparts. This finding may reflect the 

more atypical characteristics of older full-time students, with education being more 

likely to be a consumption good rather than an investment good for these groups.  

 

The relationship between educational attainment and labour force participation of 

women of different ages is opposite to that reported in Miller and Volker (1983). In 

their study, leaving school at an older age influenced the labour force participation 

rate of younger women to a greater extent than it did for older women. The 

differences between the findings in Table 7.1 and Miller and Volker (1983) may be a 

result of differences in data and model specification. Thus, Miller and Volker (1983) 

used grouped-average data on married women from 1976 and considered only one 

variable for educational attainment.  

 

As shown in Table 7.1, the extent to which labour force participation was reduced for 

women in fair health (Frhealth) was greater for older women. For example, women 
                                                 
104 It should be noted that the study by Greenhalgh (1977) uses the hourly earnings of men working in 
manual occupations as the proxy for husbands’ wages.  
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aged 20 to 29 years in fair health had labour force participation rates which were 

only 8 percentage points lower than the rates for women in good health. Women 

aged 50 to 59 years with the same health status (fair health) had labour force 

participation rates which were over 16 percentage points lower than the omitted 

category (women in good health). 

 

The degree which poor health affected labour force participation differed from the 

pattern described above for women in fair health. Women in poor health (Prhealth) 

were found to reduce their labour force participation by a greater amount if they were 

of a young age. For example, women aged in their 20s in poor health had labour 

force participation rates that were 40 percentage points lower than the rates for 

women in good health. The labour force participation rates for women aged in their 

40s in poor health were 35 percentage points lower than the omitted category 

(women in good health). 

 

The effects of children on women’s labour force participation decisions are 

summarised in Table 7.2. The extent that children impacted on women’s labour force 

participation decisions was greater for women of a younger age than for women of 

an older age. Hence, Table 7.2 shows that women aged 20 to 29 years with one child 

(1child) had a rate of working which was 30 percentage points lower than the rate of 

their childless counterparts. The rate of working for women aged 30 to 39 years with 

one child was only 15 percentage points lower than that of women without children. 

Similarly, women aged 20 to 29 years with four or more children (4child) had labour 

force participation rates which were 47 percentage points lower than the rates for 

women who did not have children. The reduction in labour force participation for 

women aged 50 to 59 years with four or more children was only 14 percentage 

points.  

 

The most obvious explanation for the relationship between the impact of children on 

labour force participation of women of different ages is that it is associated with the 

age of the children. Yet, the age structure of the family is accounted for in the model. 

A related explanation is that the linear and additive nature of the Probit index may be 

too restrictive and that interaction terms between age and family size (and perhaps 

age of the youngest/eldest child) might also need to be considered in future analyses. 
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Table 7.2 Summary of the Effects of Children on Women’s Labour Force Participation by 
Age  

 
  Fertility Variable  
Age Number of Children 

 
Age of Youngest Child 

 
Age of Eldest Child 

20 to 29 
Years 

-Negative correlation between 
labour force participation and 
number of children. Four or more 
children had the largest impact on 
labour force participation. The 
marginal effects ranged from 

297.0−  (one child) to 467.0−  (four 
or more children).  
 

-Women whose youngest child 
was aged under 5 years had lower 
labour force participation rates 
than childless women. The 
marginal effect for this was 

.346.0−  Women whose youngest 
child was aged over 4 years had 
labour force participation rates 
similar to childless women. 
 

-Age of eldest child did not 
influence labour force 
participation rates. 
 

30 to 39 
Years 

-Negative correlation between 
labour force participation and 
number of children. Four or more 
children had the largest impact on 
labour force participation. The 
marginal effects ranged from 

152.0−  (one child) to 313.0−  (four 
or more children). 
 

-Women whose youngest child 
was aged under 5 years had lower 
labour force participation rates 
than childless women. The 
marginal effect for this was 

.300.0−  Women whose youngest 
child was aged over 4 years had 
labour force participation rates 
similar to childless women. 

-Women whose eldest child was 
aged 10 to 14 years had higher 
labour force participation rates 
than women without children aged 
over 9 years. The marginal effect 
for this was 0.056. Women whose 
eldest child was aged over 14 
years had labour force 
participation rates similar to 
women without children aged over 
9 years.  
 

40 to 49 
Years 

-Women with four or more 
children had lower labour force 
participation rates than childless 
women. The marginal effect for 
this was .166.0−  Women with one 
to three children had labour force 
participation rates similar to 
childless women.  
 

-Women whose youngest child 
was aged under 9 years had lower 
labour force participation rates 
than childless women. The 
marginal effects ranged from 

149.0−  (youngest child aged 5 to 9 
years) to 370.0−  (youngest child 
aged under 5 years). Women 
whose youngest child was aged 
over 9 years had labour force 
participation rates similar to 
childless women. 
 

-Age of eldest child did not 
influence labour force 
participation rates. 
 

50 to 59 
Years 

-Women with four or more 
children had lower labour force 
participation rates than childless 
women. The marginal effect for 
this was .141.0−  Women with one 
to three children had labour force 
participation rates similar to 
childless women.  
 

-Age of youngest child did not 
influence labour force 
participation rates. 
 

-Women whose eldest child was 
aged 10 to 14 years had lower 
labour force participation rates 
than women without children aged 
over 9 years. The marginal effect 
for this was .274.0−  Women 
whose eldest child was aged over 
14 years had labour force 
participation rates similar to 
women without children aged over 
9 years. 

 

The finding that children influenced the labour force participation of younger women 

to a larger extent than it did for older women is consistent with the studies by Miller 

and Volker (1983) and Greenhalgh (1977). Miller and Volker (1983) found that 

children had the greatest impact on the labour force participation of women aged 15 

to 24 years and Greenhalgh (1977) found that children had the largest effect on the 

labour force participation rates of women aged 16 to 19 years. 

 

Table 7.1 indicates that having a husband who was employed influenced older 

women’s labour force participation decisions to a greater extent than it did for 
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younger women. The labour force participation rate for women aged 40 to 49 years 

whose husbands worked was 32 percentage points lower than the rate for women 

whose husbands were outside the labour market. The rate for women aged 30 to 39 

years whose husbands were employed was only 20 percentage points lower than that 

of the omitted category (women whose husbands were not in the labour market). 

This lower sensitivity of labour supply to the husbands’ employment status among 

younger age groups might be due to cohort effects, though the (opposite) findings for 

husbands’ unemployment status seems to negate this argument. 

 

Younger women were found to reduce their labour force participation to a greater 

extent if their partners were unemployed compared to older women. For example, 

women aged 20 to 29 years whose husbands were unemployed had a likelihood of 

working that was 37 percentage points lower than the likelihood of working for 

women without a spouse in the labour market. The labour force participation rate of 

women aged 30 to 39 years whose husbands were unemployed was only 20 

percentage points lower than the rate for the omitted category (women whose 

husbands were not in the labour market). This finding conflicts with the relationships 

established in Miller and Volker (1983) and Greenhalgh (1977), where it is suggested 

that husbands’ unemployment has a greater impact on the labour force participation 

of older women. 

 

Finally, the extent which some variables influenced the labour force participation for 

women of different ages did not vary substantially. Thus, the reductions in labour 

force participation associated with being a recent resident in Australia were similar 

for all groups of women. Similarly, the increase in labour force participation 

associated with having a mortgage was the same for women of different ages. 

 

7.2.2 Hours of Work 

The marginal effects computed from the results of the restricted hours of work model 

are presented in Table 7.3. Each panel in the table presents results for each age 

cohort. The hours of work model performs reasonably well for women in each age 

cohort, though it seems to fit better for younger women than for older women. For 

example, the adjusted r2 for the estimation of the determinants of hours of work for 

women aged 20 to 29 years was 0.320. It was 0.196 for women aged 30 to 39 years 
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and only 0.115 for the estimation of the determinants of hours of work for women 

aged 50 to 59 years. 

 

As shown in Table 7.3, the variables controlling for wages, being born in non-

English speaking countries and having a mortgage had positive influences on the 

hours worked by the majority of women of different ages. The variables controlling 

for husbands’ wages, studying, being a new resident to Australia, having a large 

number of children and having children of a young age were negatively correlated 

with hours of work for most women. 

 
Table 7.3 Marginal Effects of the Variables in the Restricted Hours of Work Equation by 

Age(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Panel (iv) 
 

Variable Women Aged 20 to 
29 Years 

 

Women Aged 30 to 
39 Years 

Women Aged 40 to 
49 Years 

Women Aged 50 to 
59 Years 

Predicted Wage     
ŵ  0.350 0.681 1.023  

 
Unearned Income 

    

Invest1  -0.114   
Invest2   -0.123 0.165 
Invest3 0.165    
Income1 -0.296    
Income2  -0.178   
Income3     
HusbandY1     
HusbandY2     
HusbandY3  -0.127 -0.105  
HusbandY4  -0.100   
 
Educational Attainment 

    

Studyft -0.682  -0.803 - 
Studypt -0.093  0.108 - 

 
Demographic Traits 

    

Esb     
Nesb 0.140 0.311  0.281 
Resid2 -0.375 -0.417  - 
Resid4    -0.437 
Resid9     
Noncity    -0.139 
Exhealth     
Frhealth    0.240 
Prhealth     
Oldfamily     
Mortgage 0.184  0.134  
Rent   0.103  
Board   0.305  
 
Family Characteristics 

    

Married   -0.425  
Divorce     
Widow   -0.313  
1child -0.328    
2child -0.477 -0.165   
3child -0.415 -0.179   
4child -0.613    
Ykid0-4 -0.292 -0.101 -0.552  
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Table 7.3 Marginal Effects of the Variables in the Restricted Hours of Work Equation by 
Age(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Variable Women Aged 20 to 

29 Years 
 

Women Aged 30 to 
39 Years 

Women Aged 40 to 
49 Years 

Women Aged 50 to 
59 Years 

Ykid5-9  -0.319 -0.320  
Ykid10-14  -0.237   
Ykid15  -0.219   
Ekid10-14  0.132   
Ekid15-19  0.190   
Ekid20  0.468   
Manem    -0.258 
Manun -0.375    
Ancestor  0.242   
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. For dummy variables they are calculated using the formula 
]1[exp )( 0 −β . The symbol – indicates that this variable is not included in the 

estimating equation because there are no individuals in the sample with this 
characteristic. 

 

For some of these variables, the marginal effects varied considerably across age 

groups. For example, Table 7.3 shows that studying full-time had a larger impact on 

the hours worked by women of an older age than was the case for women of a 

younger age. Women aged in their 40s who studied full-time (Studyft) worked over 

80 per cent fewer hours than women who were not studying. The reduction in hours 

of work for women aged in their 20s who studied full-time was only 70 percent.  

 

The increase in hours worked by immigrant women born in non-English speaking 

countries (Nesb) was also larger for women of an older age. For example, immigrant 

women aged 20 to 29 years who were born in non-English speaking countries 

worked 14 per cent more hours than women born in Australia. This increase in hours 

of work was almost half the increase (28 per cent) by immigrant women born in non-

English speaking countries who were aged 40 to 49 years. 

 

The amount by which being a new resident in Australia affected hours of work 

suggests that younger women who are recent residents to Australia may find it easier 

to adjust to the Australian labour market than older women who are recent residents 

to Australia. Hence, women aged in their 20s who had lived in Australia for less than 

two years in 1992 (Resid2) worked 38 per cent fewer hours than women who had 

been residents in Australia for more than nine years. The corresponding reduction in 

hours of work by women aged in their 30s who had lived in Australia for less than 

two years prior to 1992 was almost 42 per cent. Similarly, the hours worked by 
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women aged in their 20s who had migrated to Australia in the two to four years prior 

to 1992 (Resid4) did not differ substantially from the hours worked by long-term 

residents. In comparison, foreign-born women aged in their 50s who had been in 

Australia for two to four years in 1992 worked 44 per cent fewer hours than the 

omitted category (women who have lived in Australia for more than nine years). 

 
Table 7.4 Summary of the Effects of Children on Women’s Hours of Work by Age  
 
  Fertility Variable  
Age Number of Children 

 
Age of Youngest Child 

 
Age of Eldest Child 

20 to 29 
Years 

-Negative correlation between 
hours of work and number of 
children. Four or more children 
had the largest impact on hours of 
work. The marginal effects ranged 
from 328.0−  (one child) to 613.0−  
(four or more children). 
 

-Women whose youngest child 
was aged under 5 years worked 
fewer hours than women not 
living with children. The marginal 
effect for this was .292.0−  The 
hours worked by women whose 
youngest child was aged over 4 
years were similar to those of 
women not living with children.  
  

-Age of eldest child did not 
influence women’s hours of work. 
 

30 to 39 
Years 

-Negative correlation between 
hours of work and number of 
children. Three children had the 
largest impact on hours of work. 
The marginal effects ranged from 

165.0−  (two children) to 179.0−  
(three children). The hours worked 
by women with one or four or 
more children were similar to 
those worked by childless women.  
 

-Fairly positive correlation 
between hours of work and age of 
youngest child. A youngest child 
aged 5 to 9 years had the largest 
impact on hours of work. The 
marginal effects ranged from 

101.0−  (youngest child aged under 
5 years) to 319.0−  (youngest child 
aged 5 to 9 years). 
 
 

-Positive correlation between 
hours of work and age of eldest 
child. An eldest child aged over 
20 years had the largest impact on 
women’s hours of work. The 
marginal effects ranged from 

132.0  (eldest child aged 10 to 14 
years) to 468.0  (eldest child aged 
over 19 years). 
 

40 to 49 
Years 

-Number of children did not 
influence hours of work.  
 

-Positive correlation between 
hours of work and age of youngest 
child. A youngest child aged 
under 5 years had the largest 
impact on hours of work. The 
marginal effects ranged from 

320.0−  (youngest child aged 5 to 9 
years) to 552.0−  (youngest child 
aged under 5 years). The hours 
worked by women whose 
youngest child was aged over 9 
years were similar to those of 
women not living with children. 
 

-Age of eldest child did not 
influence women’s hours of work. 

50 to 59 
Years 

-Number of children did not 
influence hours of work.  

-Age of youngest child did not 
influence women’s hours of work. 

-Age of eldest child did not 
influence women’s hours of work. 

 

A summary of the impact of the children variables on women’s hours of work is 

presented in Table 7.4. As noted in the table, family size (number of children) 

influenced the hours worked by women of a younger age by a larger amount than it 

influenced the hours worked by women of an older age. For example, women aged in 

their 20s with two children (2child) worked almost 48 per cent fewer hours than 

childless women. The reduction in hours of work for women aged in their 30s with 

two children was 18 per cent. Women aged in their 40s and 50s with two children 

worked a similar number of hours as their childless counterparts. 
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Finally, a number of the variables had very minor or inconsistent effects (across age 

groups) on hours of work. Included are husbands’ wages, studying part-time and the 

age of the youngest and eldest child. Furthermore, a number of the variables were 

only significant for women of certain ages. These include the variables controlling 

for locality, health status, the presence of a family member aged over 64 years, 

nature of occupancy, marital status, husbands’ labour force status, the presence of an 

ancestor living in the family and the correction for sample selection. 

 

7.2.3 Extended Hours of Work Model 

The marginal effects from the estimation of the determinants of hours of work using 

the extended hours of work model are presented in Table 7.5. Similar to the findings 

in the previous chapter, the extended hours of work model performs better than the 

restricted hours of work model. Thus, for each age group, the adjusted r2 in the 

extended hours of work equations are larger than the adjusted r2 in the restricted 

hours of work equations. The extended hours of work model also performed better 

for women of younger ages than for women of older ages105, with the adjusted r2 for 

women aged in their 20s of 0.366 being double the adjusted r2 for the estimation of 

the determinants of hours of work for women aged in their 50s. 

 

The majority of variables which appeared in both the restricted hours of work 

equation and the extended hours of work equation had similar signs and values for 

women of different ages. The additional variables in the extended hours of work 

equation were significant in many age groups. As displayed in Table 7.5, for most 

women, working in low ranked occupations or in a new job were associated with a 

reduction in hours of work. Working in two or more jobs or taking a longer time to 

travel to work were associated with an increase in hours of work.  

 

The marginal effects of the regressors added to the extended model of hours of work 

varied across age groups. Older women working in lower ranked occupations 

reduced their hours of work by a greater amount than younger women working in the 

same low ranked occupations. For example, the hours worked by women aged in 

their 50s who were employed in the occupation categorised as ‘Other’ (plant and 
                                                 
105 This is consistent with the findings for the reduced-form labour force participation equation and the 
restricted hours of work equation.  
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machine operators and drivers, tradespersons, labourers and related workers and 

women who did not adequately describe their occupation) were nearly 32 per cent 

less than the hours worked by women employed as professionals. The reduction in 

hours of work by women aged in their 20s working in the occupation group ‘Other’ 

was only 12 per cent. Similarly, the hours worked by women aged in their 50s 

employed as salespersons or personal service workers (Sales) were 38 per cent less 

than the hours worked by their professional counterparts. Women aged in their 40s 

working in the same occupation (salespersons and personal services works) only 

worked 24 per cent fewer hours than the omitted category (women employed as 

professionals).  

 
Table 7.5 Marginal Effects of the Variables in the Extended Hours of Work Equation by 

Age(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Panel (iv) 
 

Variable Women Aged 20 to 
29 Years 

 

Women Aged 30 to 
39 Years 

Women Aged 40 to 
49 Years 

Women Aged 50 to 
59 Years 

Predicted Wage     
ŵ   0.529 0.819 -0.246 

 
Unearned Income 

    

Invest1  -0.108   
Invest2   0.160 -0.143 
Invest3     
Income1 0.232    
Income2  -0.162   
Income3     
HusbandY1     
HusbandY2     
HusbandY3  -0.134   
HusbandY4  -0.132 -0.172  
 
Educational Attainment 

    

Studyft -0.657 -0.237 -0.824 - 
Studypt -0.096   - 

 
Demographic Traits 

    

Esb     
Nesb 0.107 0.317  0.307 
Resid2 -0.355 -0.393  - 
Resid4    -0.346 
Resid9     
Noncity    -0.133 
Exhealth 0.046    
Frhealth     
Prhealth   -0.247  
Oldfamily   -0.172  
Mortgage 0.168 0.079 0.150  
Rent  0.085 0.156 0.234 
Board   0.323  
 
Family Characteristics 

    

Married   -0.373  
Divorce     
Widow   -0.303  
1child -0.281    
2child -0.420 0.160   
3child -0.348    
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Table 7.5 Marginal Effects of the Variables in the Extended Hours of Work Equation by 
Age(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Variable Women Aged 20 to 

29 Years 
 

Women Aged 30 to 
39 Years 

Women Aged 40 to 
49 Years 

Women Aged 50 to 
59 Years 

4child -0.493    
Ykid0-4 -0.301 -0.422 -0.552 - 
Ykid5-9  -0.306 -0.324 - 
Ykid10-14  -0.212 -0.295  
Ykid15   -0.199  
Ekid10-14  0.115   
Ekid15-19  0.174   
Ekid20  0.354   
Manem   0.318 -0.212 
Manun -0.350    
Ancestor  0.232   
 
Occupation 

    

Manager  0.443 0.370  
Parapro     
Other -0.118 -0.187 -0.193 -0.322 
Clerks    -0.211 
Sales   -0.240 -0.380 
 
Multiple Jobs 

    

2jobs 0.178  0.135  
 
Started a New Job 

    

Newjob -0.106 -0.124 -0.147 -0.298 
 
Travel Time to Work 

    

Work15 0.076 0.150 0.062  
Work30 0.131 0.206 0.143  
Work1hr  0.274 0.197 0.391 
Workvar -0.185    
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. For dummy variables they are calculated using the formula 
]1[exp )( 0 −β . The symbol – indicates that this variable is not included in the 

estimating equation because there are no individuals in the sample with this 
characteristic. 

 

As shown in Table 7.5, multiple jobholding appeared to impact on the hours worked 

by women aged 20 to 29 years to a greater extent than it impacted on the hours 

worked by women aged 40 to 49 years. Thus, women aged in their 20s who were 

multiple jobholders (2jobs) worked almost 18 per cent more hours than women who 

were employed in one job. In contrast, the hours of work by women aged in their 40s 

who were multiple jobholders were only 14 per cent more than the hours worked by 

the omitted category (women who were single jobholders). 

 

Similar to the findings regarding lower ranked occupations, the amount that hours of 

work were reduced for women who had recently started their job was greater for 

older women. For example, the hours worked by women aged in their 50s who had 

worked in their job for less than one year in 1992 (Newjob) were 30 per cent less 
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than the hours worked by women who had worked in their jobs for longer periods. 

The reduction in hours of work for women aged in their 20s who had started a new 

job in the past 12 months in 1992 were almost 30 per cent less than for the omitted 

category (women who had worked in their job for more than one year in 1992). 

 

Table 7.5 shows that the hours worked by women aged in their 20s and 40s were 

only marginally affected by their travel time to work compared to women aged in 

their 30s. For example, women aged in their 20s who took between 15 and 30 

minutes to travel to work (Work15) worked 8 per cent more hours than women who 

took less time to get to work. The increase in hours of work by women aged in their 

40s who took between 15 and 30 minutes to get to work was 6 per cent. Women aged 

in their 30s who took between a quarter of an hour and half an hour to get to work, 

however, worked 15 per cent more hours than their counterparts who took less time 

to travel to work. 

 

7.2.4 Wage and Income Elasticities 

Using the same procedures to estimate elasticities as in Chapter 6, the labour force 

participation elasticities with respect to wages and unearned income are presented in 

Table 7.6. For all age groups considered, women’s labour force participation with 

respect to predicted wages was positive. Middle-aged women were found to have 

higher labour force participation elasticities with respect to wages than women of a 

relatively young or relatively old age. For example, the labour force participation 

elasticity with respect to wages for women aged 30 to 39 years was 1.316. It was 

1.221 for women aged 40 to 49 years. Women aged 20 to 29 years or 50 to 59 years 

had wage elasticities of approximately unity. 

 

As shown in Table 7.6, only two types of unearned income were significantly related 

to labour force participation rates for more than one age group of women. These 

were income from investments (significant for women in their 20s and 40s) and 

income from other sources (significant for women in their 40s and 50s).  

 

Most of the significant unearned income elasticities were very small, emphasising 

the point made in Chapter 6 that unearned income may not have affected women’s 

labour supply in the early 1990s. The exception to this is the labour force 
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participation elasticity with respect to income from other sources for women aged in 

their 50s. This elasticity was –0.172, suggesting that as women near the conventional 

retirement age their income from other sources plays a slightly more important role 

in their decision to participate in the labour market. 

 
Table 7.6 Labour Force Participation Elasticities With Respect to Wages and Forms of 

Unearned Income by Age(a) 
 
Variable 
 

Women Aged 20 
to 29 Years 

 

Women Aged 30 
to 39 Years 

Women Aged 40 
to 49 Years 

Women Aged 50 
to 59 Years 

Wages     
-Predicted wages  0.998 1.316 1.221 0.963 
     
Unearned income(b)     
-Income from investments -0.051   -0.045 
-Income from other sources    -0.068 -0.172 
-Husbands’ wages     -0.040 
-Total unearned income    -0.022  
     
Mean labour force participation rate 0.571 0.550 0.639 0.393 
Notes: (a) The elasticities are measured at the mean labour force participation rates for each 

age group. 
(b) Only elasticities of statistical significant are reported. 

 

The hours of work elasticities with respect to wages and unearned income are 

presented in Table 7.7. Similar to the labour force participation elasticities, older 

women’s hours of work appear to be more responsive to increases in wages than 

younger women’s hours of work106. For example, the hours of work elasticity with 

respect to predicted wages was 1.024 for women aged 40 to 49 years. This was over 

one-third larger than the elasticity for women aged 30 to 39 years (elasticity of 

0.681). It was almost three times the size of the elasticity for women aged 20 to 29 

years (elasticity of 0.350). 

 

Table 7.7 also shows that most unearned income elasticities were only significant for 

women of particular age groups. Similar to the previous finding, they were also very 

small, with the largest elasticity (income from investments for women aged in their 

20s) suggesting a 10 per cent increases in this form of income would result in a 0.6 

per cent decrease in hours worked. 

 

 

                                                 
106 The exception being women aged in their 50s, as the hours worked by these women were not 
significantly influenced by their wages. 
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Table 7.7 Hours of Work Elasticities With Respect to Wages and Forms of Unearned 
Income for Women by Age(a) 

 
Variable 
 

Women Aged 
20 to 29 
Years 

 

Women Aged 
30 to 39 
Years 

Women Aged 
40 to 49 
Years 

Women Aged 
50 to 59 
Years 

Wages(b)     
Restricted eqn: -Predicted wages 0.350 0.681 1.024 
Extended eqn: -Predicted wages  0.529 0.820  
      
Unearned income     
Restricted eqn: -Income from investments 0.022  -0.022 -0.030 
 -Income from other sources  -0.061 -0.025   
 -Husbands’ wages   -0.013 -0.019  
 -Total unearned income   -0.015 -0.024  
      
Extended eqn: -Income from investments   -0.027 -0.028 
 -Income from other sources  -0.052    
 -Husbands’ wages   -0.013 -0.016  
 -Total unearned income   -0.015 -0.022  
Notes: (a) The elasticities are measured at the mean hours of work for each age group. 

(b) Only elasticities of statistical significance are reported. 
 

Overall, this section has found that for most women, labour force participation and 

hours of work are influenced by their wages, studying full-time, being a new resident 

to Australia, having a mortgage, having a large number of children and having young 

children. 

 

The estimation of models of labour supply for women of different ages provides 

insight into life-cycle and cohort effects. It appears that as women become older, 

wages play a more important role in their decisions to work. Hence, older women 

were found to have higher labour supply elasticities with respect to wages than 

younger women. This may be a result of a number of reasons. First, as women 

become older, their family responsibilities are reduced because their children may 

have left home or their children are at an age where they are able to care for 

themselves or for younger siblings. As such, older women may have a greater ability 

to increase their labour supply when their wages increase. Second, as women become 

older, their awareness to save for their retirement may increase and hence they may 

respond more positively to increases in wages compared to younger women.  

 

It also appears that as women get older, their ability to combine work and full-time 

study is reduced. Thus, the analysis found that studying full-time had a larger impact 

on the labour supply of older women. This may be a result of older women simply 

choosing study over working particularly if they are taking courses for leisure rather 
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than courses to improve their human capital. It may also be a result of older women 

financing their study via saving in previous periods of labour supply. 

 

The analysis also found that as women get older, the impact of children on their 

labour supply decreases. This may be because older women generally have older 

children and as such have a greater ability to combine work and family 

responsibilities107. It may also be because older women have higher levels of labour 

market experience and thus stronger preferences for work than younger women. 

 

Do these findings indicate that estimates from models of labour supply are robust? 

There are two answers to this question. First, comparison of the results from the 

restricted and extended hours of work models suggest that the findings from 

estimation of a model of labour supply for a particular group (in this case an age 

group) are not overly sensitive to the inclusion/exclusion of regressors (in this case 

variables for occupation, multiple job holder, new job holder and travel time to 

work). In this sense the results are reasonably robust to specification changes. 

However, many of the variables included in the labour supply model are only 

significant for women of certain age groups. In this sense the model may not be 

robust across groups of women. This may indicate that there is a wide range of 

factors which influence labour supply that are not captured by the data in the Survey 

of Families in Australia, and the influence of which vary across the groups of women 

considered in this section. This is reinforced by the fact that of the variables that 

were significant, there were wide ranges in the estimates. Consider a variable for the 

availability of childcare. As an ‘omitted variable’, this would be expected to have a 

greater influence on the estimates for younger women than for older women. Within 

an age group, however, the omitted variables bias may not be affected by the 

inclusion of variables in the extended hours of work model as these do not 

encompass the childcare variable. This suggests that very rich data sets will be 

needed if economists are to model women’s labour supply accurately. This issue is 

also discussed in the following sections. 

 

 
                                                 
107 Though, as noted previously, the estimating equation included controls for this aspect of the 
family. 
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7.3 The Labour Supply of Women by Birthplace 

This section estimates the determinants of the labour supply of women born in 

different countries. It has a focus on women born in Australia, immigrant women 

born in English speaking countries108 (ESB women) and immigrant women born in 

non-English speaking countries (NESB women). 

 

There have been several Australian studies that consider the determinants of labour 

supply by country of birth, including Brooks and Volker (1985), Cobb-Clark (1999), 

Cobb-Clark and Chapman (1999), Inglis and Stromback (1986), Shamsuddin (1998), 

Wooden and Robertson (1989) and Wooden and VandenHeuvel (1997). However, 

the estimating equations used in these studies do not contain information on health 

status and student status, and do not contain detailed information on children, such as 

the age of the eldest child. As a result, this section provides new evidence on the 

determinants of labour supply for women of different birthplaces. It also contributes 

to the examination of the robustness of the labour supply model, along the lines of 

study by age groups in the previous sections. 

 

This section presents results from reduced-form labour force participation equations 

(Section 7.3.1), results from the restricted hours of work equations (Section 7.3.2), 

results from the extended hours of work equations (Section 7.3.3) and the wage and 

income elasticities of women of different birthplaces (Section 7.3.4)109. 

 

7.3.1 Labour Force Participation 

The marginal effects from the results of the reduced-form labour force participation 

equation disaggregated by birthplace are presented in Table 7.8 (panel (i) is for 

Australian-born women, panel (ii) is for ESB women and panel (iii) is for NESB 

women). The results show that the performance of the labour force participation 

model is satisfactory for each birthplace group considered, however, it performs 

slightly better for NESB women born than other women. Thus, the McFadden r2 for 

                                                 
108 ESB women are those born in New Zealand, the United Kingdom, Ireland, .the United States of 
America, Canada and Africa (excluding North Africa). NESB women are those born in Other 
Oceania, Greece, Italy, Other Southern Europe, Germany, Other Northern and Western Europe, 
Eastern Europe and the former U.S.S.R., Lebanon, Other Middle East and North Africa, Other 
Southeast Asia, Northeast Asia, South Asia, Other America, and all Other Countries. 
109 In this section only the marginal effects and elasticities are presented. The results used to produce 
the marginal effects and elasticities are presented in Appendix A3.2 and Appendix A3.5. 
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the estimation of the determinants of labour force participation for NESB women 

was 0.267. It was only 0.226 and 0.214 for Australian-born and ESB women, 

respectively. 

 
Table 7.8 Marginal Effects of the Variables in the Reduced-Form Labour Force 

Participation Equation by Birthplace(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Variable Australian-Born Women 
 

ESB Women 
 

NESB Women 
 

Unearned Income    
Invest1 0.155  0.234 
Invest2 0.090   
Invest3 -0.090   
Income1    
Income2   -0.312 
Income3 -0.303  -0.303 
HusbandY1   0.153 
HusbandY2   0.116 
HusbandY3    
HusbandY4  -0.123  
 
Age 

   

Age20-24 -0.092   
Age25-29 0.059   
Age30-34   -0.084 
Age40-44 0.044   
Age45-49 -0.068   
Age50-54 -0.190  -0.173 
Age55-59 -0.325 -0.248 -0.276 
 
Educational Attainment 

   

Studyft -0.293 -0.312 -0.319 
Studypt 0.065   
Highsch 0.074 0.079  
Degree 0.229 0.162 0.212 
Trade    
Diploma 0.152 0.098 0.128 
 
Demographic Traits 

   

Resid2 - -0.406 -0.404 
Resid4 -  -0.233 
Resid9 -  -0.097 
Noncity -0.032  -0.123 
Exhealth    
Frhealth -0.154 -0.092 -0.169 
Prhealth -0.397 -0.338 -0.326 
Oldfamily -0.092   
Mortgage 0.140 0.093 0.105 
Rent    
Board    
 
Family Characteristics 

   

Married -0.125 -0.211 -0.235 
Divorce    
Widow    
1child -0.126   
2child -0.160  -0.174 
3child -0.160 -0.280 -0.146 
4child -0.225 -0.396 -0.263 
Ykid0-4 -0.438 -0.393 -0.367 
Ykid5-9 -0.267   
Ykid10-14 -0.160   
Ykid15    
Ekid10-14    
Ekid15-19 0.063   
Ekid20    
Manem 0.206 0.330 0.241 
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Table 7.8 Marginal Effects of the Variables in the Reduced-Form Labour Force 
Participation Equation by Birthplace(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Variable Australian-Born Women 

 
ESB Women 

 
NESB Women 

 
Manun -0.153   
Ancestor    
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. The symbol – indicates that this variable is not included in the 
estimating equation because there are no individuals in the sample with this 
characteristic. 

 

As shown in Table 7.8, in most cases the decision to work was positively influenced 

by low levels of investment income, higher levels of educational attainment, having a 

mortgage and having a husband who works. For women from the three broad 

birthplace groups, high levels of investment income, children and children of a 

young age tended to be associated with reductions in labour force participation. 

Similar effects were recorded for being an older age, a new resident of Australia, 

married and in fair or poor health. 

 

Some of these variables influenced the labour force participation rates of women 

from different birthplaces by different amounts110. For example, the data in Table 7.8 

suggest that the increase in labour force participation associated with low levels of 

investment income was greater for NESB women than for Australian-born women. 

Thus, NESB women whose weekly income from investments was less than $10 

(Invest1) had labour force participation rates some 23 percentage points higher than 

the rates for women without income from investments. The labour force participation 

rates for Australian-born women whose weekly income from investment was less 

than $10 a week were only 16 percentage points higher than the omitted category 

(women not in receipt of investment income). 

 

Table 7.8 also shows that nearing the conventional age of retirement reduced the 

likelihood of working by more for Australian-born women than for immigrant 

women. For example, the probability of working for Australian-born women aged 55 

to 59 years was almost 33 percentage points less than the probability of working for 

women aged 35 to 39 years. The probability of working for NESB women aged 55 to 
                                                 
110 The amount that the variables relating to high levels of income from other sources, studying full-
time, the completion of high school and possessing diplomas and certificates impacted on labour force 
participation was similar for women born in Australia and women born overseas.  
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59 years was only 28 per cent lower than the probability of working by the omitted 

category (women aged 35 to 39 years). Similarly, ESB women aged 55 to 59 years 

had only a 25 per cent lower likelihood of working than women aged 35 to 39 years. 

These findings may simply mean that because of wealth or institutional reasons 

Australian-born women retire at an earlier age than immigrant women.  

 

The empirical analysis found the increase in labour force participation resulting from 

possession of a degree was larger among women born in Australia than for women 

born overseas in English speaking countries. For example, the probability of 

employment for Australian-born women who had a degree (Degree) was 23 

percentage points higher than the probability of employment for women with no 

post-school qualifications. Among ESB women, the difference in participation rates 

between those with degrees and the omitted category (women without post-school 

education) was only 16 percentage points. 

 

Table 7.8 shows that NESB women who had recently migrated to Australia reduced 

their labour force participation to a greater extent than ESB women who recently 

migrated to Australia. For example, NESB women who migrated to Australia within 

the two to four years prior to 1992 (Resid2) had labour force participation rates some 

23 percentage points lower than the rates for women who had been residents to 

Australia for more than nine years. However, the labour force participation rates for 

ESB women who migrated to Australia within the two to four years prior to 1992 

were similar to the rates for women who had been residents to Australia for longer 

periods. This relationship between duration of residence and birthplace indicates that 

NESB women may have more difficulties adjusting to their destination country, most 

likely due to language barriers, than ESB women.  

 

The reduction in labour force participation from living outside the capital cities was 

substantially greater for NESB women than for Australian-born women. The labour 

force participation rates of NESB women living outside capital cities (Noncity) were 

over 12 percentage points lower than for their counterparts living in capital cities. 

This was almost three times the reduction in labour force participation by Australian-

born women living outside capital cities. The considerable reduction in labour force 

participation by NESB women living outside capital cities may be associated with 
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limited career opportunities for immigrant women living in rural and semi-rural 

areas, particularly if immigrant women have difficulties speaking English and as a 

result tend to be employed in ethnic labour markets. Due to the geographic 

concentration of immigrants in Australia, ethnic markets will be more sparse outside 

the capital cities than in the capital cities. 

 

The relationship between the impact of different levels of health on labour force 

participation for the birthplace groups varied. On one hand, the reduction in labour 

force participation for women in fair health was greater for NESB women than for 

other women, with NESB women in fair health (Frhealth) having labour force 

participation rates which were 17 percentage points lower than the rates for women 

in good health, and Australian-born and ESB women in fair health having rates of 

working that were, respectively, only 15 and 9 percentage points lower than the 

omitted category (good health). On the other hand, the reduction in the likelihood of 

working for women in poor health was greater for women who were born in 

Australia than for other women, with Australian-born women in poor health 

(Prhealth) having a likelihood of working that was nearly 40 percentage points lower 

than the likelihood of working for women in good health, while the reductions in the 

likelihood for working for NESB and ESB women in poor health were 33 and 34 

percentage points, respectively. 

 

Having a mortgage had a slightly larger impact on the labour force participation rates 

of Australian-born women than for overseas-born women. Hence, Australian-born 

women who were in the process of buying a home (Mortgage) had labour force 

participation rates that were 14 percentage points higher than the rates for women 

who owned their home. Overseas-born women with mortgages had labour force 

participation rates that were only 9 (English speaking countries) and 11 (non-English 

speaking countries) percentage points higher than the rates for female home owners. 

It appears that immigrant women may have a higher degree of specialisation in the 

household than Australian-born women because the reduction in labour force 

participation associated with being married was considerably larger for immigrant 

women than it was for Australian-born women. Hence, the labour force participation 

rates for ESB and NESB women who were married (Married) were 21 and 24 

percentage points lower, respectively, than the rates for their never married 
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counterparts. In contrast, Australian-born women who were married had labour force 

participation rates that were only 13 percentage points less than the rates for women 

who had never married. 

 
Table 7.9 Summary of the Effects of Children on Women’s Labour Force Participation by 

Birthplace  
 
  Fertility Variable  
Birthplace Number of Children 

 
Age of Youngest Child 

 
Age of Eldest Child 

Australian-
Born 
  

-Negative correlation between 
labour force participation and 
number of children. Four or more 
children had the largest impact on 
labour force participation. The 
marginal effects ranged from 

126.0−  (one child) to 225.0−  (four 
or more children). 
 

-Positive correlation between age 
of youngest child and labour force 
participation. The marginal effects 
ranged from 160.0−  (youngest 
child aged 10 to 14 years) to 

438.0−  (youngest child was aged 
under 5 years). 
 
  

-Women whose eldest child was 
aged 15 to 19 years had higher 
labour force participation rates 
than women without children aged 
over 14 years. The marginal effect 
for this was .063.0  Women whose 
eldest child was aged over 19 
years had labour force 
participation rates similar to 
women without children aged over 
14 years. 
 

ESB  -Negative correlation between 
labour force participation and 
number of children. Four or more 
children had the largest impact on 
labour force participation. The 
marginal effects ranged from 

280.0−  (three children) to 396.0−  
(four or more children).  
 

-Women whose youngest child 
was aged under 5 years had lower 
labour force participation rates 
than childless women. The 
marginal effect was .393.0−  
Women whose youngest child was 
aged over 4 years had labour force 
participation rates similar to 
childless women. 
 

-Age of eldest child did not 
influence labour force 
participation rates. 
 

NESB  -Negative correlation between 
labour force participation and 
number of children. Four or more 
children had the largest impact on 
labour force participation. The 
marginal effects ranged from 

174.0−  (two children) to 263.0−  
(four or more children). 

-Women whose youngest child 
was aged under 5 years had lower 
labour force participation rates 
than childless women. The 
marginal effect was .367.0−  
Women whose youngest child was 
aged over 4 years had labour force 
participation rates similar to 
childless women. 

-Age of eldest child did not 
influence labour force 
participation rates. 
 

 

The impact of the various fertility variables on the labour force participation 

decisions of women born in different countries is presented in Table 7.9. This table 

shows that ESB women had the largest reduction in labour force participation due to 

children. For example, the labour force participation rates for immigrant women 

from English speaking backgrounds who had four or more children (4child) were 

nearly 40 percentage points lower than the rates for childless women. The reduction 

in labour force participation for Australian-born women with four or more children 

was only 23 percentage points. It was only 27 percentage points for immigrant 

women born in non-English speaking countries. 
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Unlike the findings associated with the number of children, the reduction in working 

due to the presence of children of a young age was greater for Australian-born 

women than for immigrant women. Thus, the rate of working for women born in 

Australia whose youngest child was aged under five years (Ykid0-4) was nearly 44 

percentage points lower than the rates for women not living with children. The 

reduction in labour force participation for overseas-born women whose youngest 

child was aged under five years ranged from 37 percentage points (NESB women) to 

39 percentage points (ESB women). 

 

Having a husband who was employed had the greatest impact on the labour force 

participation of women born in English speaking countries. The marginal effect on 

the labour force participation rate of ESB women whose husbands were employed 

was 0.330. This was approximately 60 per cent larger than the corresponding 

marginal effect for Australian-born women (0.206) and 37 per cent larger than the 

corresponding marginal effect for NESB women (0.241). 

 

7.3.2 Hours of Work 

The marginal effects from the estimation of the restricted hours of work equation for 

women of different birthplaces are presented in Table 7.10. Unlike the findings from 

the estimation of the labour force participation model, the restricted model performs 

better for Australian-born women and ESB women than it performs for NESB 

women. Thus, the adjusted r2 from the model to estimate the determinants of hours of 

work for Australian-born women and ESB women were 0.212 and 0.221. In 

comparison, the adjusted r2 from the model to estimate the determinants of hours of 

work for NESB women was only 0.081. 

 

As shown in Table 7.10, for most birthplace group, there was a positive correlation 

between hours of work and wages, having a mortgage, renting and having older 

children. There was a negative correlation between hours of work and husbands’ 

wages, studying full-time, being a new resident in Australia, having children or 

having children of a young age.  

 

The variables that were consistently positively and negatively correlated with hours 

worked may give some reassurance over the robustness of the model. However, there 
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are some differences in the marginal effects that these variables have on the hours 

worked by Australian-born, ESB and NESB women. Thus, Table 7.10 shows that 

husbands’ wages has the greatest impact on the hours worked by NESB women. For 

example, the hours worked by NESB women whose husbands’ wages were more 

than $768 a week (HusbandY4) were 17 per cent less than the hours worked by 

women who did not have a husband receiving wages. The reduction in hours of work 

for Australian-born women whose husbands’ weekly wages were more than $768 

was only 7 per cent. 

 
Table 7.10 Marginal Effects of the Variables in the Restricted Hours of Work Equations by 

Birthplace(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Variable Australian-Born Women 
 

ESB Women 
 

NESB Women 
 

Predicted Wage    
ŵ  0.574  1.112 

 
Unearned Income 

   

Invest1  -0.151  
Invest2    
Invest3    
Income1    
Income2 -0.217   
Income3    
HusbandY1    
HusbandY2    
HusbandY3 -0.096   
HusbandY4 -0.069  -0.170 
 
Age 

   

Age20-24 0.235   
Age25-29 0.166   
Age30-34 0.073   
Age40-44 0.070 0.221 -0.194 
Age45-49 0.015   
Age50-54    
Age55-59  0.339  
 
Educational Attainment 

   

Studyft -0.592 -0.471 -0.726 
Studypt    
 
Demographic Traits 

   

Resid2 -  -0.395 
Resid4 -  -0.175 
Resid9 -  -0.169 
Noncity    
Exhealth  0.084  
Frhealth  0.359 -0.161 
Prhealth   -0.280 
Oldfamily    
Mortgage 0.120 0.131  
Rent 0.112 0.256  
Board    
 
Family Characteristics 

   

Married    
Divorce 0.104   
Widow    
1child   -0.189 
2child -0.088  -0.256 
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Table 7.10 Marginal Effects of the Variables in the Restricted Hours of Work Equations by 
Birthplace(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Variable Australian-Born Women 

 
ESB Women 

 
NESB Women 

 
3child   -0.199 
4child   -0.365 
Ykid0-4 -0.371 -0.320 -0.368 
Ykid5-9 -0.292 -0.272  
Ykid10-14 -0.213 -0.270  
Ykid15 -0.168 -0.255  
Ekid10-14 0.108 0.228  
Ekid15-19 0.145 0.249  
Ekid20 0.186 0.330  
Manem   0.331 
Manun    
Ancestor 0.126   
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. For dummy variables they are calculated using the formula 
]1[exp )( 0 −β . The symbol – indicates that this variable is not included in the 

estimating equation because there are no individuals in the sample with this 
characteristic. 

 

The influence of studying full-time on hours of work was also greater for immigrant 

women born in non-English speaking countries than for other women. Thus, NESB 

women who studied full-time (Studyft) worked over 72 per cent fewer hours than 

their non-studying counterparts. The reduction in hours of work for Australian-born 

and ESB women was 59 and 47 per cent, respectively. 

 

Table 7.11 presents the impact of children on the hours worked by women of 

different birthplaces. As shown in this table, for the most part the number of children 

only influenced the hours worked by NESB women. For these women, hours of work 

were negatively correlated with the number of their children. The hours worked by 

women born in Australia and immigrant women born in English speaking countries 

did not vary significantly by the number of children they have. This finding may 

indicate that the inclusion of variables for both the number of children and the age 

structure of children in the estimation of the determinants of hours of work could 

lead to the effects of one of these variables being cancelled out by the effects of the 

other variable. 

 

Experimentation confirmed this proposition to some extent. The hours of work 

equations for Australian-born and ESB women were estimated without the inclusion 

of the variables for the age of the youngest and eldest child. All the number of 

children variables became significant regressors for Australian-born women, and the 
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two and three children variables became significant regressors for ESB women. The 

hours of work equation for NESB women was also estimated without the inclusion of 

the age of the youngest and eldest child variables, and all of the number of children 

variables were significant regressors. When the hours of work equation for 

Australian-born, NESB and ESB women were estimated without the inclusion of the 

number of children variables, all of the age of the youngest child variables 

significantly influenced the hours worked by Australian–born and ESB women. 

 
Table 7.11 Summary of the Effects of Children on Women’s Hours of Work by Birthplace  
 
 Fertility Variable 
Birthplace  Number of Children 

 
Age of Youngest Child 

 
Age of Eldest Child 

Australian-
Born  

-Women with two children 
worked significantly fewer hours 
than childless women. The 
marginal effect for this was 

088.0− . The hours worked by 
women with one or three or more 
children were similar to those 
worked by childless women. 
 

-Positive correlation between 
hours of work and age of youngest 
child. Women whose youngest 
child was aged under 5 years had 
the largest reduction in hours of 
work. The marginal effects ranged 
from 168.0−  (youngest child aged 
over 14 years) to 371.0−  (youngest 
child aged under 5 years). 
 

-Positive correlation between 
hours of work and age of eldest 
child. An eldest child aged over 19 
years had the largest impact on 
hours of work. The marginal 
effects ranged from 108.0  (eldest 
child aged 10 to 14 years) to 186.0  
(eldest child aged over 19 years). 
 

ESB -Number of children did not 
influence hours of work. 
 

-Positive correlation between 
hours of work and age of youngest 
child. Women whose youngest 
child was aged under 5 years had 
the largest reduction in hours of 
work. The marginal effects ranged 
from 255.0−  (youngest child aged 
over 14 years) to 320.0−  (youngest 
child aged under 5 years). 
 

-Positive correlation between 
hours of work and age of eldest 
child. An eldest child aged over 19 
years had the largest impact on 
hours of work. The marginal 
effects ranged from 228.0  (eldest 
child aged 10 to 14 years) to 330.0  
(eldest child aged over 19 years). 
 

NESB  -Fairly negative correlation 
between hours of work and 
number of children. Four or more 
children had the largest impact on 
hours of work. The marginal 
effects ranged from 189.0−  (one 
child) to 365.0−  (four or more 
children).  
 

-Women whose youngest child 
was aged under 5 years worked 
fewer hours than women not 
living with children. The marginal 
effect for this was .368.0−  The 
hours worked by women whose 
youngest child was aged over 4 
years were similar to those of 
women not living with children. 

-Age of eldest child did not 
influence women’s hours of work. 

 

Table 7.11 shows that the hours worked by NESB women were not significantly 

influenced by the age of their children, despite the fact that they were influenced by 

the number of children they had111. In contrast, the hours worked by Australian-born 

and ESB women were significantly influenced by the age of their children, even 

though they were not influenced by their number of children. For these women, the 

extent that younger children impacted on hours of work did not vary substantially. 

The extent that older children impacted on hours of work was greater for ESB 

                                                 
111 The exception being NESB women with a youngest child aged less than 5 years (Ykid0-4). These 
women worked almost 37 per cent fewer hours than women who did not live with children. 
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women born than for women born in Australia. For example, ESB women whose 

eldest child was aged over 19 years (Ekid20) worked 33 per cent more hours than 

women who did not have a child aged more than 9 years. The increase in hours of 

work for Australian-born women with an eldest child aged over of 19 years was only 

19 per cent112. 

 

7.3.3 Extended Hours of Work Model 

The marginal effects for the variables in the extended hours of work equation are 

presented in Table 7.12. Similar to the results from the restricted hours of work 

model, the extended hours of work model performs better for Australian-born and 

ESB women than for NESB women. Thus, the adjusted r2s for the estimation of the 

determinants of hours of work for Australian-born and ESB women were 0.265 and 

0.291 respectively. In comparison, the adjusted r2 for the estimation of the 

determinants of hours of work for NESB women was 0.204.  

 

As shown in Table 7.12, many of the variables included in both the restricted hours 

of work and the extended hours of work equations had the same effects on women’s 

hours of work decisions. The additional variables in the extended hours of work 

equation also influenced the hours worked by women of different birthplaces. The 

hours worked by both Australian-born and overseas-born women were positively 

correlated with working in two or more jobs and increased travel time to work. They 

were negatively correlated with working in lower ranked occupations and being 

employed in a job for less than 12 months. 

 

The magnitudes of the marginal effects of some of the additional variables varied 

across birthplace groups. As shown in Table 7.12, having more than one paid job 

influenced the hours worked by NESB women to a greater extent than it did among 

Australian-born women. Thus, NESB women who were multiple jobholders (2jobs) 

                                                 
112 Some of the remaining variables in the estimating equations for the restricted hours of work model 
were only significant in the estimation of the determinants of hours of work for women of certain 
birthplaces including marital status, husbands’ labour force status, the presence of ancestors in the 
family and the variable correcting for sample selection bias. There were also a number of variables 
which were insignificant regressors in the estimation of the determinants of hours of work for each 
birthplace group, including locality and the presence of a family member aged over 64 years. 
Furthermore, a number of variables had impacts that varied across women of different birthplaces, 
though there were no consistent patterns in the variation. This included variables for income from 
investments, income from other sources, age and health.  
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worked 20 per cent more hours than NESB women working in one job. The increase 

in hours worked by Australian-born women with two or more jobs was only 9 per 

cent. This finding may be a result of the types of jobs which NESB women work in 

compared to the types of jobs which Australian-born women work in.  

 
Table 7.12 Marginal Effects of the Variables in the Extended Hours of Work Equation by 

Birthplace(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Variable Australian-Born Women 
 

ESB Women 
 

NESB Women 
 

 
Predicted Wage 

   

ŵ  0.332  0.864 

 
Unearned Income 

   

Invest1 -0.057 0.117  
Invest2 -0.064   
Invest3    
Income1    
Income2 -0.204   
Income3    
HusbandY1    
HusbandY2    
HusbandY3 -0.091   
HusbandY4 -0.077   
 
Age 

   

Age20-24 0.229   
Age25-29 0.165 0.196  
Age30-34 0.078   
Age40-44   -0.199 
Age45-49    
Age50-54 0.125   
Age55-59 0.132  -0.275 
 
Educational Attainment 

   

Studyft -0.570 -0.467 -0.704 
Studypt    

 
Demographic Traits 

   

Resid2 -  -0.375 
Resid4 -  -0.166 
Resid9 -   
Noncity   -0.151 
Exhealth  0.080  
Frhealth  0.024 -0.200 
Prhealth   -0.295 
Oldfamily    
Mortgage 0.126 0.125  
Rent 0.130 0.271  
Board    
 
Family Characteristics 

   

Married 0.107   
Divorce    
Widow    
1child   -0.207 
2child   -0.244 
3child    
4child   -0.363 
Ykid0-4 -0.401 -0.360 -0.387 
Ykid5-9 -0.312 -0.240  
Ykid10-14 -0.228 -0.254  
Ykid15 -0.185 -0.237  
Ekid10-14 0.099 -0.215  
Ekid15-19 0.154 -0.212  
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Table 7.12 Marginal Effects of the Variables in the Extended Hours of Work Equation by 
Birthplace(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Variable Australian-Born Women 

 
ESB Women 

 
NESB Women 

 
Ekid20 0.204 -0.332  
Manem   0.381 
Manun    
Ancestor    
 
Occupation 

   

Manager 0.324   
Parapro    
Other -0.212 -0.222  
Clerks    
Sales -0.235 -0.252 -0.236 
 
Multiple Jobs 

   

2jobs 0.099  0.221 
 
Started a New Job 

   

Newjob -0.090 -0.168 -0.275 
 
Travel Time to Work 

   

Work15 0.100 0.148  
Work30 0.146 0.201 0.145 
Work1hr 0.189 0.186  
Workvar -0.117 -0.258 -0.425 
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. For dummy variables they are calculated using the formula 
]1[exp )( 0 −β . The symbol – indicates that this variable is not included in the 

estimating equation because there are no individuals in the sample with this 
characteristic. 

 

It appears that the reduction in the hours worked by Australian-born women who had 

started their job within the 12 months prior to the survey was considerably less than 

the reductions in the hours worked by ESB and NESB women who started their job 

in the same period. Hence, Australian-born women who had worked in their job for 

less than 12 months in 1992 (Newjob) worked 9 per cent fewer hours than women 

who had worked in their job for longer periods. In contrast, the reductions in hours of 

work by ESB and NESB women who had started their job within the 12 months prior 

to 1992 were 16 and 27 per cent respectively. 

 

The amount that the other additional variables in the extended hours of work 

equation influenced hours of work did not vary substantially across birthplace 

groups. These include the variables relating to being employed in the occupation 

group classified as ‘Sales’ (which includes women employed as salespersons and 

personal service workers) and travel time to work. 
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7.3.4 Wage and Income Elasticities 

The labour force participation elasticities with respect to predicted wages and forms 

of unearned income for women of different birthplaces are presented in Table 7.13. 

As shown in this table, for all women of different birthplaces, labour force 

participation was positively correlated with increases in predicted wages. Australian-

born and NESB increased their labour force participation in response to higher wages 

by a greater amount than ESB women. Hence, the labour force participation 

elasticities with respect to wages for Australian-born and NESB women were 1.443 

and 1.662 respectively. In contrast, the labour force participation elasticity with 

respect to wages for ESB women was only 1.052.  

 

An interesting pattern shown in Table 7.13 is that the NESB women have the lowest 

labour force participation rate (45.2 per cent) and the highest labour force 

participation elasticity with respect to wages (1.662). In contrast, ESB women have 

the highest labour force participation rate (59.5 per cent) and the lowest labour force 

participation elasticity with respect to wages (1.052). While this is an appealing 

pattern, the differences between the Australian-born women (participation rate of 

56.9 per cent and elasticity of 1.443) and ESB women (participation rate of 59.5 per 

cent and elasticity of 1.052) suggest that there are other factors at work. 

 
Table 7.13 Labour Force Participation Elasticities With Respect to Wages and Forms of 

Unearned Income by Birthplace(a) 
 
Variable 
 

Australian-Born Women
 

ESB Women 
 

NESB Women 
 

Wages    
-Predicted wages  1.443 1.052 1.662 
    
Unearned income(b)    
-Income from investments    
-Income from other sources  -0.026  -0.142 
-Husbands’ wages     
-Total unearned income     
    
Mean labour force participation rate 0.569 0.595 0.452 
Notes: (a) The elasticities are measured at the mean labour force participation rates for each 

birthplace group. 
(b) Only elasticities of statistical significance are reported. 

 

The only continuous unearned income variable that was a statistically significant 

determinant of labour force participation was that relating to income from other 

sources. Even in this case it was only significant for women born in Australia and 
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immigrant women born in non-English speaking countries, and its impact was very 

small. 

 

The hours of work elasticities with respect to the wages and forms of unearned 

income for women of different birthplaces are presented in Table 7.14. As shown in 

the table, the hours worked by Australian-born and NESB women were positively 

associated with their predicted wages. NESB women had considerably larger wage 

elasticities than the elasticities for Australian-born women. For example, the hours of 

work elasticities with respect to wages for NESB women were 1.017 using the 

restricted model and 0.864 using the extended model. These were approximately 

double the elasticities for Australian-born women (0.574 for the restricted model and 

0.331 for the extended model). 

 

Table 7.14 indicates that the continuous measures of the three types of unearned 

income and the aggregate measure of unearned income (which includes the three 

types of unearned income) only significantly influenced the hours worked by 

Australian-born women. For these women, increases in unearned income were 

associated with very small reductions in hours of work (the elasticities ranging from 

009.0−  to .034.0−   

 
Table 7.14 Hours of Work Elasticities With Respect to Wages and Forms of Unearned 

Income by Birthplace(a) 
 
Variable 
 

Australian-Born Women
 

ESB Women 
 

NESB Women 
 

Wages    
Restricted eqn:(b) -Predicted wages 0.574  1.017 
Extended eqn: -Predicted wages 0.331   0.864 
      
Unearned income     
Restricted eqn: -Income from investments     
 -Income from other sources -0.034    
 -Husbands’ wages  -0.009    
 -Total unearned income  -0.014    
      
Extended eqn: -Income from investments -0.013    
 -Income from other sources -0.028    
 -Husbands’ wages  -0.009    
 -Total unearned income  -0.015    
Notes: (a) The elasticities are measured at the mean hours of work for each birthplace group. 

(b) Only elasticities of statistical significance are reported. 

 

The analysis of the determinants of labour supply by birthplace indicates that there is 

a board range of factors which influence the labour force participation and hours of 



Chapter 7     
   
 

   226 

work decisions of women born in different countries. Consistent with the findings in 

the previous section, the labour supply for women of different birthplaces was 

generally influenced by wages, studying full-time, having a mortgage and having 

children of a young age.  

 

Despite similarities in the findings presented in this section with previous studies, an 

important conclusion from the analysis is that many variables in the estimating 

equations were insignificant determinants of the labour supply for women of 

different birthplaces. Furthermore, of the variables that were significant, there were 

wide variations in the extent to which they affected labour supply. As such, it again 

raises questions concerning the robustness of the economic model of labour supply 

when applied to different data sets. It also adds to the propositions raised in Chapter 

3, that there are many possible determinants of labour supply which cannot be 

examined using data currently available in Australia. To the extent that the influences 

of these omitted variables vary across birthplace groups, or the variables have 

differing relationships with the regressors included in the models examined in this 

study, omitted variable bias could account for the variation across birthplace groups 

in the estimated marginal effects reported above. As well as childcare factors 

discussed in relation to the analyses by age group, the omitted variables could 

include cultural and attitudinal factors that have been addressed in some studies113.  

 

However, it is important to note that for each birthplace group the results for the 

variables common to both the restricted and extended hours of work model are 

similar, showing that within groups, the model appears to be reasonably insensitive 

to the inclusion/exclusion of a broad range of variables. 

 

7.4 The Labour Supply of Women by Number of Children 

This section examines the labour supply of women by the number of children they 

have given birth to. It considers the determinants of labour supply for childless 

women, women with one child, women with two children, women with three 

children and women with four or more children.  

                                                 
113 For example, the study by Cobb-Clark and Chapman (1999) examines the labour force 
participation of immigrant women in Australia using variables relating to Visa categories, English 
literacy and English proficiency. 
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The section attempts to provide a greater appreciation of the determinants of labour 

supply for women. In particular, it attempts to see whether the factors which 

influence childless women’s decisions to work differ from those which influence the 

work decisions of women with children114. As there appears to be no Australian 

studies which have conducted estimation of labour supply for this type of 

disaggregation, the findings from this section will provide new evidence in the 

Australian literature. 

 

The section is structured as follows. Section 7.4.1 presents the results from the labour 

force participation equations. Section 7.4.2 and Section 7.4.3 give the results from 

the restricted hours of work and the extended hours of work equations and Section 

7.4.4 provides the wage and income elasticities of women with different family 

sizes115. 

 

7.4.1 Labour Force Participation 

The marginal effects of the determinants of labour force participation for women by 

family size are presented in Table 7.15, with each panel showing results for a 

particular number of children category. The summary statistics presented in this table 

show that the labour force participation model performs equally well for women with 

different numbers of children, with the McFadden r2 ranging from 0.181, for the 

estimates of the determinants of labour force participation for women with one child, 

to 0.220 for the estimates of the determinants of labour force participation for women 

with no children. 

 

As shown in Table 7.15, the labour force participation rates of most women of 

different family sizes were positively influenced by low levels of investment income, 

educational attainment, having a mortgage and living with husbands who work. The 

rates of working were negatively influenced by high levels of income from other 

                                                 
114 The omitted category for the age of the youngest child variable in the analyses of the determinants 
of labour supply for groups of women with particular numbers of children is a youngest child aged 
over 14 years. This differs from the omitted category used in all other analyses of the determinants of 
labour supply (specifically an omitted category of women without a usual resident child).  
115 The estimates from the labour force participation equation, the market wage equation and both the 
hours of work equations are presented in Appendix A3.3. This is also the case for the equations used 
for the income elasticities (see Appendix A3.6).  
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sources, being an older age, studying full-time, being a new resident to Australia, 

having poor health and having young children. 

 
Table 7.15 Marginal Effects of the Variables in the Reduced-Form Labour Force 

Participation Equation by Number of Children(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Panel (iv) 
 

Panel (v) 
 

Variable Childless Women 
 

Women With 
One Child 

Women With 
Two Children 

 

Women With 
Three Children 

Women With 
Four or More 

Children 
 

Unearned Income      
Invest1 0.102  0.157 0.250 0.179 
Invest2 0.162  0.084  0.138 
Invest3   -0.080 -0.100  
Income1      
Income2      
Income3 -0.205 -0.360 -0.248 -0.280 -0.245 
HusbandY1 0.105     
HusbandY2      
HusbandY3 0.093     
HusbandY4      
 
Age 

     

Age20-24  -0.143 -0.239  - 
Age25-29 0.088  -0.168   
Age30-34 0.084     
Age40-44      
Age45-49   -0.078  -0.116 
Age50-54  -0.177 -0.165  -0.154 
Age55-59 -0.296 -0.252 -0.321  -0.222 
 
Educational 
Attainment 

     

Studyft -0.329 -0.271 -0.184 -0.349 -0.229 
Studypt  0.159    
Highsch 0.079 0.117 0.071   
Degree  0.176 0.273 0.324 0.325 
Trade      
Diploma 0.071 0.058 0.160 0.194 0.201 

 
Demographic 
Traits 

 
 

    

Esb   0.135   
Nesb -0.067     
Resid2 -0.651 -0.350 -0.444  - 
Resid4 -0.185 -0.195 -0.224  -0.230 
Resid9      
Noncity -0.081 -0.056    
Exhealth    0.052  
Frhealth -0.104 -0.155 -0.150 -0.115 -0.174 
Prhealth -0.405 -0.304 -0.332 0.347 -0.316 
Oldfamily      
Mortgage 0.095 0.112 0.100 0.115 0.222 
Rent    -0.782  
Board      
 
Family 
Characteristics 

     

Married -0.164   -0.262  
Divorce   0.168   
Widow      
Ykid0-4 - -0.393 -0.370 -0.356 -0.337 
Ykid5-9 - -0.157 -0.182 -0.110 -0.235 
Ykid10-14 - - -0.108  -0.140 
Ykid15 - ~ ~ ~ ~ 
Ekid10-14 - -    
Ekid15-19 - -    
Ekid20 - -    
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Table 7.15 Marginal Effects of the Variables in the Reduced-Form Labour Force 
Participation Equation by Number of Children(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Panel (v) 

 
Variable Childless Women 

 
Women With 

One Child 
Women With 
Two Children 

 

Women With 
Three Children 

Women With 
Four or More 

Children 
 

Manem 0.174 0.206 0.159 0.270 0.252 
Manun   -0.178   
Ancestor      
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. The symbol – indicates that this variable is not included in the 
estimating equation because there are no individuals in the sample with this 
characteristic. The symbol ~ indicates that this variable forms the omitted category 
for the data sample.  

 

Many variables in the estimating equation for labour force participation varied 

considerably by the family size groups. It appears that the labour force participation 

rates of women with a larger number of children were more responsive to unearned 

income than were the labour force participation rates for childless women and 

women with only a few children. For example, women with four or more children 

who received less than $10 a week from investments (Invest1) had labour force 

participation rates that were 16 percentage points higher than their counterparts with 

no investment income. The corresponding increase in labour force participation by 

childless women with a weekly investment income of less than $10 was only 10 

percentage points. Similarly, women with three children whose income from other 

sources was more than $125 a week (Income3) had a likelihood of working that was 

28 percentage points lower than the likelihood of working for women without 

income from other sources. In comparison, the labour force participation rates of 

childless women who received more than $125 a week from other sources were only 

21 percentage points lower than the omitted category (women without investment 

income). 

 

The data in Table 7.15 indicate that women with two children may retire at an earlier 

age than women with one child and women with four or more children. Thus, the 

labour force participation rates of women aged 55 to 59 years (Age55-59) with two 

children were 32 percentage points lower than the rates for women aged 35 to 39 

years. In comparison, women in the same age group (55 to 59 years) with one child 

or four or more children had labour force participation rates that were, respectively, 
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25 percentage points and 22 percentage points lower than the omitted category 

(women aged 35 to 39 years).  

 

The empirical analysis found that educational attainment had a bigger impact on the 

work decisions of women with a large number of children than for women with a 

small number of children. Hence, the labour force participation rates of women with 

degrees (Degree) and one child were 18 percentage points higher than the rates of 

their unqualified counterparts. The labour force participation rates for women with 

degrees and four or more children were almost 33 percentage points higher than the 

rates of the omitted category (women with no post-school education). Similarly, 

among women with a diploma or certificates (Diploma) and one child, the rates of 

working were 6 percentage points higher than the rates for women with no post-

school education. In comparison, women with a diploma or certificates and four or 

more children had rates of working that were over 20 percentage points higher than 

the rates for women without qualifications. 

 

The reductions in labour force participation associated with being new residents in 

Australia were greater for childless women and women with two children than for 

other women. Thus, childless women who had lived in Australia for fewer than two 

years in 1992 (Resid2) had labour force participation rates that were some 65 

percentage points lower than the rates for immigrant women who had been residents 

in Australia for more than nine years. Immigrant women with two children who had 

lived in Australia for fewer than two years in 1992 had labour force participation 

rates which were 44 percentage points lower than the omitted category (immigrants 

who lived in Australia for more than nine years). In contrast, the labour force 

participation rates of women with one child who migrated to Australia in the two 

years prior to 1992 were only 35 percentage points lower than the rates for women 

who were residents in Australia for more than nine years. 

 

As shown in Table 7.15, paying a mortgage influenced the likelihood of working for 

women with a large family size by a greater amount than it influenced the likelihood 

of working for childless women. Thus, women with four or more children who had 

mortgages (Mortgage) had labour force participation rates that were 22 percentage 

points higher than the rates for women who owned their home. In contrast, childless 
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women with mortgages had labour force participation rates that were only 10 

percentage points higher than the rates for their home owning counterparts. This 

finding may be a result of women with a larger number of children having a higher 

cost of living (perhaps a larger mortgage due to a need for a bigger home) than 

women with a smaller number of children. 

 
Table 7.16 Summary of the Effects of Children on Women’s Labour Force Participation by 

Number of Children(a) 
 

Fertility Variable Number of 
Children Age of Youngest Child 

 
Age of Eldest Child 

No Children 
 

NA NA 

One Child -Positive correlation between age of youngest child 
and labour force participation. A youngest child aged 
under 5 years had the greatest impact on labour force 
participation. The marginal effects ranged from 

157.0−  (youngest child aged 5 to 9 years) to –0.393 
(youngest child aged under 5 years). Women whose 
youngest child was aged over 9 years had labour 
force participation rates similar to women whose 
youngest child was aged more than 14 years. 
  

NA 
 

Two 
Children 

-Positive correlation between age of youngest child 
and labour force participation. A youngest child aged 
under 5 years had the greatest impact on labour force 
participation. The marginal effects ranged from 

102.0−  (youngest child aged 10 to 14 years) to 
370.0−  (youngest child aged under 5 years). 

 

-Age of eldest child did not influence women’s labour 
force participation rates. 
 

Three 
Children 

-Positive correlation between age of youngest child 
and labour force participation. A youngest child aged 
under 5 years had the greatest impact on labour force 
participation. The marginal effects ranged from 

110.0−  (youngest child aged 5 to 9 years) to 356.0−  
(youngest child aged under 5 years). Women whose 
youngest child was aged over 9 years had labour 
force participation rates similar to women whose 
youngest child was aged over 14 years. 
 

-Age of eldest child did not influence women’s labour 
force participation rates. 
 

Four or 
More 
Children 

- Positive correlation between age of youngest child 
and labour force participation. A youngest child aged 
under 5 years had the greatest impact on labour force 
participation. The marginal effects ranged from 

140.0−  (youngest child aged 10 to 14 years) to 
337.0−  (youngest child aged under 5 years). 

-Age of eldest child did not influence women’s labour 
force participation rates. 
 
 

Notes:  (a) NA stands for not applicable. 

 

The impact of children’s ages on the labour force participation decisions of women 

by family size is presented in Table 7.16. As shown in the table, the reduction in 

labour force participation associated with young children did not vary substantially 

by number of children. Hence, the gap between the labour force participation rates of 

women whose youngest child was aged under five years (Ykid0-4) and the labour 

force participation rates of women whose youngest child was aged over 14 years 
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ranged from 34 percentage points (women with four or more children) to 39 

percentage points (women with one child). 

 

The presence of an employed husband also had the greatest impact on the rate of 

working for women with a large number of children. For example, the probability of 

working for women who had three children and a husband who worked (Manem) 

was 27 percentage points higher than the probability of working for women not 

living with an employed husband. In comparison, the probability of working for 

childless women whose husbands were employed was only 17 percentage points 

higher than that for the omitted category (women not living with husbands who 

work). This finding would suggest that the assortative mating process proposed by 

Apps (1981) is more common among women with a larger number of children than it 

is among women with a smaller number of children, though it is difficult to think of 

reasons for why this is the case. 

 

The empirical analysis found that the amount which studying full-time, leaving 

school aged over 15 years and being in fair/poor health impacted on labour force 

participation also did not vary substantially by family size. However, a number of 

variables, including birthplace, locality and marital status, were found to only 

influence the likelihood of labour force participation by women of certain family 

sizes.  

 

7.4.2 Hours of Work 

The marginal effects of the variables that determine the hours of work by family size 

are presented in the following table. Unlike the findings from the studies of the 

determinants of hours of work disaggregated by age and birthplace, the restricted 

hours of work model does not perform very well for women with children. Thus, the 

adjusted r2 for the hours of work equations for women with children varied from 

0.042 for women with one child to 0.149 for women with three children. The model 

does, however, perform well for the estimation of the determinants of hours of work 

for childless women, with the adjusted r2 for this sample being 0.279. The poor 

explanatory power of the model when estimated using samples of women with 

different numbers of children may suggest that women with children are constrained 
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in their choice of employment, and thus their hours of work are not influenced by 

many factors. 

 
Table 7.17 Marginal Effects of the Variables in the Restricted Hours of Work Equation by 

Number of Children(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Panel (iv) 
 

Panel (v) 
 

Variable Childless Women 
 

Women With 
One Child 

Women With 
Two Children 

 

Women With 
Three Children 

Women With 
Four or More 

Children 
 

Predicted Wage      
ŵ    0.941 0.657  

 
Unearned Income 

     

Invest1   -0.134  -0.264 
Invest2 -0.458   -0.213 -0.381 
Invest3   -0.145   
Income1      
Income2    -0.216  
Income3      
HusbandY1      
HusbandY2     0.280 
HusbandY3   -0.164 -0.240  
HusbandY4   -0.161 -0.139  
 
Age 

     

Age20-24  0.317 0.795  - 
Age25-29  0.292 0.176   
Age30-34 0.102     
Age40-44    0.149  
Age45-49    0.212  
Age50-54      
Age55-59      
 
Educational 
Attainment 

     

Studyft -0.647     
Studypt -0.058     
 
Demographic 
Traits 

     

Esb      
Nesb  0.298 0.166 0.226 0.212 
Resid2   -0.542 -0.833 - 
Resid4   0.351 -0.360  
Resid9   0.220   
Noncity  0.130   -0.175 
Exhealth     0.151 
Frhealth  0.298   0.495 
Prhealth     2.463 
Oldfamily    -0.333  
Mortgage 0.111  0.080 0.171 -0.223 
Rent 0.094   0.197  
Board     0.523 
 
Family 
Characteristics 

     

Married   -0.347 0.483  
Divorce    0.603  
Widow      
Ykid0-4 -  -0.462   
Ykid5-9 -  -0.311 -0.144  
Ykid10-14 -  -0.180 -0.106  
Ykid15 - ~ ~ ~ ~ 
Ekid10-14 - - 0.116 0.132  
Ekid15-19 - -  0.209  
Ekid20 - -    
Manem     -0.425 
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Table 7.17 Marginal Effects of the Variables in the Restricted Hours of Work Equation by 
Number of Children(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Panel (v) 

 
Variable Childless Women 

 
Women With 

One Child 
Women With 
Two Children 

 

Women With 
Three Children 

Women With 
Four or More 

Children 
 

Manun     -0.341 
Ancestor    1.034  
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. For dummy variables they are calculated using the formula 
]1[exp )( 0 −β . The symbol – indicates that this variable is not included in the 

estimating equation because there are no individuals in the sample with this 
characteristic. The symbol ~ indicates that this variable forms the omitted category 
for the data sample. 

 

Table 7.17 shows that only being born in non-English speaking countries and having 

a mortgage consistently influenced the hours of work for women of different family 

sizes. Both these characteristics had a positive impact on hours of work. The 

remainder of the variables in the estimating equations were only significant 

determinants of hours of work for women with certain numbers of children. 

 

As presented in Table 7.17, the increase in hours of work associated with being born 

in non-English speaking countries was greater for women with one child than for 

women with a larger number of children. Thus, the hours worked by immigrant 

women born in non-English speaking countries (Nesb) with one child were almost 30 

per cent more than the hours worked by Australian-born women. In comparison, the 

hours worked by immigrant women from non-English speaking countries who had 

four or more children were 21 per cent more than those worked by their Australian-

born counterparts. 

 

As shown in Table 7.17, having a mortgage or renting impacted on the hours worked 

by women with three children by a greater amount than it impacted on the hours 

worked by childless women and women with two children. Thus, women with three 

children who had a mortgage (Mortgage) worked 17 per cent more hours than 

women who owned their home. The increase in hours worked by female mortgagees 

with two children was only 11 per cent116. Similarly, the hours worked by women 

with three children who were renting (Rent) were nearly 20 per cent more than those 

                                                 
116 Surprisingly, women with four or more children who had a mortgage were found to work fewer 
hours than their home owning counterparts, with the reduction being approximately 22 per cent. 
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worked by their home owning counterparts. This was double the increase in hours 

worked by childless women who rented their home (increase of 10 per cent). 

 

The impact of younger and older children on the hours worked by women with 

different family sizes is summarised in Table 7.18. As shown in the table, younger 

children appear to reduce the hours worked by women with two children to a greater 

extent than they did for women with three children. Thus, women with two children 

and a youngest child who was aged under 5 years (Ykid0-4) worked 31 per cent 

fewer hours than women whose youngest child was aged over 14 years. The 

reduction in hours worked by women with three children and a youngest child aged 

under 5 years was 14 per cent. 

 
Table 7.18 Summary of the Effects of Children on Women’s Hours of Work by Number of 

Children(a) 
 
Number of Fertility Variable 
Children Age of Youngest Child 

 
Age of Eldest Child 

No Children 
 

NA NA 

One Child -Age of youngest child did not influence hours of 
work. 
 

NA 

Two 
Children 

-Positive correlation between hours of work and age 
of youngest child. Women whose youngest child was 
aged under 5 years had the largest reduction in hours 
of work. The marginal effects ranged from 180.0−  
(youngest child aged 10 to 14 years) to 462.0−  
(youngest child aged under 5 years). 
 

-Women whose eldest child was aged 10 to 14 years 
worked more hours than women whose eldest child 
was aged under 10 years. The marginal effect for this 
was .116.0  The hours worked by women whose eldest 
child was aged over 14 years were similar to those of 
women whose eldest child was aged under 10 years. 

Three 
Children 

-Positive correlation between age of youngest child 
and hours of work. A youngest child aged 5 to 9 years 
had the greatest impact on hours of work. The 
marginal effects ranged from 106.0−  (youngest child 
aged 10 to 14 years) to 144.0−  (youngest child aged 5 
to 9 years). The hours worked by women whose 
youngest child was aged under 5 years were similar to 
women whose youngest child was aged over 14 years. 
 

-Positive correlation between age of eldest child and 
hours of work. An eldest child aged 15 to 19 years 
had the greatest impact on hours of work. The 
marginal effects ranged from 0.132 (eldest child aged 
10 to 14 years) to 0.209 (eldest child aged 15 to 19 
years). The hours worked by women whose eldest 
child was aged over 19 years were similar to women 
whose eldest child was aged under 10 years. 

Four or More 
Children 

-Age of youngest child did not influence women’s 
hours of work 

-Age of eldest child did not influence women’s hours 
of work. 

Notes:  (a) NA stands for not applicable. 

 

There appears to be little variation in the extent to which older children influenced 

the hours worked by women with two or three children. Hence, the increase in the 

hours worked by women whose eldest child was aged 10 to 14 years (Ekid10-14) 

over women whose eldest child was aged under 10 years only ranged from 12 per 

cent (women with two children) to 13 per cent (women with three children). 
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7.4.3 Extended Hours of Work Model 

The marginal effects from the estimation of the determinants of hours of work for 

groups of women with children using the extended hours of work model are 

presented in Table 7.19. Similar to the findings from the estimation of the 

determinants of hours of work using the restricted hours of work model, the extended 

hours of work model performs better for childless women than for women with 

children. Thus, the adjusted r2 for the estimation of the extended hours of work 

model for women without children was 0.343. For women with children, it ranged 

from 0.140 (women with one child) to 0.213 (women with two children).  

 
Table 7.19 Marginal Effects of the Variables in the Extended Hours of Work Equation by 

Number of Children(a)  
 

 Panel (i) 
 

Panel (ii) 
 

Panel (iii) 
 

Panel (iv) 
 

Panel (v) 
 

Variable Childless Women 
 

Women With 
One Child 

Women With 
Two Children 

 

Women With 
Three Children 

Women With 
Four or More 

Children 
 

Predicted Wage      
ŵ    0.688   

 
Unearned Income 

     

Invest1   -0.116  -0.219 
Invest2    -0.243 -0.369 
Invest3   -0.185   
Income1      
Income2 -0.431   -0.213  
Income3      
HusbandY1      
HusbandY2     0.293 
HusbandY3   -0.146 -0.240  
HusbandY4   -0.156 -0.134  
 
Age 

     

Age20-24  0.292 0.865  - 
Age25-29  0.332 0.177   
Age30-34      
Age40-44      
Age45-49    0.176  
Age50-54      
Age55-59 -0.200     
 
Educational 
Attainment 

     

Studyft -0.622     
Studypt -0.065     

 
Demographic 
Traits 

     

Esb      
Nesb  0.218 0.182 0.241 0.241 
Resid2   -0.543 -0.765 - 
Resid4    -0.346  
Resid9   0.177   
Noncity -0.054 0.236   -0.166 
Exhealth     0.147 
Frhealth  0.328   0.335 
Prhealth     2.200 
Oldfamily 0.076   -0.313  
Mortgage 0.094  0.114 0.164 -0.206 
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Table 7.19 Marginal Effects of the Variables in the Extended Hours of Work Equation by 
Number of Children(a)  

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Panel (v) 

 
Variable Childless Women 

 
Women With 

One Child 
Women With 
Two Children 

 

Women With 
Three Children 

Women With 
Four or More 

Children 
 

Rent 0.103  0.107 0.245  
Board      
 
Family 
Characteristics 

     

Married   -0.281 0.587  
Divorce    0.621  
Widow      
Ykid0-4 -  -0.510   
Ykid5-9 -  -0.343   
Ykid10-14 -  -0.213   
Ykid15 - ~ ~ ~ ~ 
Ekid10-14 - - 0.129  -0.218 
Ekid15-19 - -  0.163  
Ekid20 - -    
Manem     -0.241 
Manun      
Ancestor    0.900  
 
Occupation 

     

Manager  0.441 0.318 0.464 0.904 
Parapro      
Other -0.236  -0.201 -0.214 0.265 
Clerks -0.092 0.153    
Sales -0.240 -0.204 -0.290 -0.224  
 
Multiple Jobs 

     

2jobs 0.161  0.126   
 
Started a New Job 

     

Newjob -0.103 -0.166 -0.138 -0.158  
 
Travel Time to 
Work 

     

Work15 0.049 0.150 0.122 0.094  
Work30 0.078 0.271 0.239   
Work1hr  0.548 0.245   
Workvar    -0.240 -0.424 
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. For dummy variables they are calculated using the formula 
]1[exp )( 0 −β . The symbol – indicates that this variable is not included in the 

estimating equation because there are no individuals in the sample with this 
characteristic. The symbol ~ indicates that this variable forms the omitted category 
for the data sample. 

 

The small number of significant variables across the number of children groups in 

the restricted hours of work model was also apparent in the extended hours of work 

model. Of those which were of significance in both models, their marginal effects 

were fairly similar. 

 

Similar to findings throughout this chapter and the previous chapter, the additional 

variables included in the extended hours of work equation show that working in 

higher ranked occupations, being a multiple jobholder and taking a longer time to 
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travel to work all had a positive impact on the hours worked by women with different 

numbers of children. Being employed in lower ranked occupations and working in a 

new job were associated with reductions in the hours worked by women of different 

family sizes. 

 

The estimates associated with some of the additional variables in the extended hours 

of work model varied substantially according to family size. As shown in Table 7.19, 

the increase in hours of work associated with working as managers and 

administrators was greater for women having a larger number of children. For 

example, women employed as managers and administrators (Manage) with four or 

more children worked over 90 per cent more hours than their counterparts employed 

as professionals. The increase in hours of work for women with one child who were 

employed in the occupation group ‘Manage’ was much lower, at 44 per cent. 

 

The empirical analysis found that the reduction in hours worked by women who had 

been employed in their jobs for fewer than 12 months was slightly greater for women 

with children than for childless women. For instance, women with one child who 

started their job in the 12 months prior to 1992 (Newjob) worked nearly 17 per cent 

fewer hours than women who had worked in their job for longer periods. In 

comparison, the reduction in hours of work by childless women who were new in 

their jobs was only 10 per cent. 

 

Table 7.19 shows that the hours worked by women with small numbers of children 

respond more to increases in the travel time to work. For example, the hours worked 

by women with one child who took between 30 and 59 minutes to travel to work 

(Work30) were 27 per cent more than the hours worked by women who took less 

than 15 minutes to travel to work. Women with two children and the same travel to 

work time (30 to 59 minutes) worked nearly 24 per cent more hours than the omitted 

category (travel time to work was less than 15 minutes). In comparison, the hours 

worked by childless women whose travel time to work was between 30 and 59 

minutes were only 8 per cent more than the hours worked by women whose travel 

time to work was less than 15 minutes. The hours worked by women with three 

children and those with four or more children did not vary by travel time to work. 
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Other estimates from the additional variables in the extended hours of work model 

did not vary considerably across women’s family size. Hence, the reduction in hours 

worked by women employed as sales persons and personal service workers (Sales) 

over their professional counterparts ranged from 20 per cent (women with one child) 

to 29 per cent (women with two children). Similarly, the increase in hours of work by 

multiple jobholders (2jobs) over single jobholders was 16 per cent for childless 

women and 13 per cent for women with two children.  

 

7.4.4 Wage and Income Elasticities 

The labour force participation elasticities with respect to wages and unearned income 

for women with different numbers of children are given in the table below. As shown 

in Table 7.20, women’s labour force participation decisions were positively 

influenced by their wages, with women with children responding substantially more 

to increases in wages than women without children. It also appears that women with 

a larger number of children increase their labour force participation as wages 

increase to a greater extent than women with a smaller number of children. Thus, the 

labour force participation elasticity with respect to wages for childless women was 

0.512. For women with children, it ranged from 1.103 (one child) to 1.901 (four or 

more children).  

 
Table 7.20 Labour Force Participation Elasticities With Respect to Wages and Forms of 

Unearned Income by Number of Children(a) 
 
Variable 
 

Childless 
Women 

 

Women 
With One 

Child 

Women 
With Two 
Children 

 

Women 
With 
Three 

Children 

Women 
With Four 

or More 
Children 

 
Wages(b)      
Restricted eqn: -Predicted wages 0.512 1.103 1.650 1.470 1.901 
       
Unearned income      
Restricted eqn: -Income from investments      
 -Income from other sources    -0.042  -0.075 
 -Husbands’ wages       
 -Total unearned income       
       
Mean labour force participation rate 0.763 0.465 0.543 0.504 0.362 
Notes: (a) The elasticities are measured at the mean labour force participation rates for each 

number of children group. 
  (b) Only elasticities of statistical significance are reported. 

 

The differences in the labour force participation elasticities with respect to wages for 

women of different family sizes may be a result of women with a larger number of 
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children having a greater number of activities that they can purchase substitutes for 

(for example, childcare, house cleaning, washing and ironing) in order to free up 

time to be able to respond to a wage change. 

 

The unearned income elasticities were consistent with the patterns previously 

established in this chapter: (i) they are only significant for particular measures of 

unearned income and (ii) they are all very small. 

 

The hours of work elasticities with respect to wages and unearned income for women 

with different numbers of children are presented in Table 7.21. The results from the 

restricted hours of work model indicate that wages only significantly influenced the 

hours worked by women with two or three children. For these women, the hours of 

work elasticities were 0.941 (women with two children) and 0.657 (women with 

three children). The results from the extended hours of work model suggest that 

wages only influenced the hours worked by women with two children, with these 

women having an hours of work elasticity with respect to wages of 0.688. 
 

Table 7.21 Hours of Work Elasticities With Respect to Wages and Forms of Unearned 
Income by Number of Children(a) 

 
Variable 
 

Childless 
Women 

 

Women 
With One 

Child 

Women 
With Two 
Children 

 

Women 
With 
Three 

Children 

Women 
With Four 

or More 
Children 

 
Wages(b)      
Restricted eqn: -Predicted wages   0.941 0.657  
Extended eqn: -Predicted wages   0.688   
      
Unearned income 

 
    

Restricted eqn: -Income from investments   -0.031 -0.026 -0.060 
 -Income from other sources  -0.033   -0.039  
 -Husbands’ wages    -0.020 -0.018  
 -Total unearned income    -0.026 -0.026  
       
Extended eqn: -Income from investments   -0.042 -0.033 -0.057 
 -Income from other sources  -0.034   -0.037  
 -Husbands’ wages     -0.016  
 -Total unearned income    -0.024 -0.025  
Notes: (a) The elasticities are measured at the mean hours of work for each number of 

children group. 
(b) Only elasticities of statistical significance are reported. 

 

The three individual unearned income elasticities and the total unearned income 

elasticity did not vary substantially by family size. They were also all very small, 
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further raising questions on the measurements of unearned income and the extent that 

it influenced women’s labour supply in the early 1990s. 

 

This section has examined the determinants of labour supply for women with 

different numbers of children. Two patterns are apparent in the findings. First, the 

findings show that wages are of more importance to the decisions to enter the labour 

market for women with a large number of children than women with a smaller 

number of children. This finding indicates the decisions to entry the labour market 

for women without children and women with smaller numbers of children are driven 

by taste factors for market work, while for women with large numbers of children, 

they are driven primarily from the financial gain for engaging in paid work. 

 

Second, it is clear that the hours of work models do not capture many factors which 

influence the hours of work decisions for women with children. Hence, the extent to 

which the hours of work models could explain the determinants of the hours of work 

for women with children was no greater than about one-half the extent which the 

model could explain the determinants of hours of work for childless women. This 

could indicate that other factors, such as access to childcare and workplace family 

practices, could play an important role in the decisions by women with children 

concerning their hours they work. Unfortunately, these characteristics are not 

available in the data set. However, the findings seem to highlight the need for future 

data sets to contain such characteristics. The results could also indicate that many 

women with children do not have the scope to alter their hours of work. This may be 

particularly evident from the fact that the hours worked by women with children are 

not responsive to changes in wages. 

 

Finally, many variables in the labour supply equations were only significant for 

women in particular number of children groups. This may indicate that the labour 

supply models are not robust across samples of women. It may also be a result of 

conducting the analysis on groups of women with different numbers of children, 

which could be an issue where fertility decisions were not exogenous to women’s 

labour supply decisions. This matter is discussed further in the final chapter of this 

thesis.  
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7.5 Summary and Conclusion 

This chapter has examined the robustness of the labour supply models outlined in 

Chapter 5. It has estimated the determinants of labour supply of women of different 

ages, of different birthplaces and of different family sizes. On the whole, the labour 

supply models performed well for the various cross-sections of women. The model 

for labour force participation appeared to perform slightly better for women who 

were of a relatively young age, born in non-English speaking countries or who had 

no children. Similar to the performance of the labour force participation model, both 

the restricted and extended hours of work models performed better for women who 

were of a young age and for childless women. They also performed better for 

immigrant women born in English speaking countries. 

 

The chapter found that many of the variables in the labour force participation and 

hours of work equation had the same impact on the labour supply of groups of 

women as they did for the labour supply of all women. Specifically, for the majority 

of women, labour force participation was positively correlated with educational 

attainment and having young adult children. Having a mortgage or a husband who 

worked also increased the likelihood of working for most groups of women. Labour 

force participation was negatively correlated with studying full-time and having 

children of a young age. Most women who migrated to Australia recently or who 

were in fair/poor health also had lower labour force participation rates. 

 

The estimation of the restricted hours and extended hours of work equations showed 

that for the majority of women hours of work were positively influenced by wages. 

Generally, women who had a mortgage, worked in higher ranked occupations, had 

two or more jobs or who took a longer time to travel to work also worked more hours 

than other women. Studying full-time, working in lower ranked occupations and 

having a new job were negatively associated with hours of work for most women.  

 

Consistent with the findings in Chapter 6, the variables relating to unearned income, 

including income from investments, income from other sources and husbands’ 

wages, continued to be weak determinants of women’s labour supply. This finding 

further highlights the difficulties in measuring an individual’s unearned income (see 
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Chapter 4 for further discussion) and the likelihood that unearned income did not 

influence labour supply in the early 1990s. 

 

Also consistent with the findings in Chapter 6, the variable correcting for sample 

selection bias, λ̂ , was only a significant regressor in the estimation of the model of 

labour supply for certain groups of women (see Appendix A2). Specifically, λ̂ , was 

significant in the estimations for the restricted hours of work equation for women 

aged 20 to 29 years, women born in non-English speaking countries and women with 

four or more children. For the extended hours of work equation, λ̂ , was significant in 

the estimation for women aged 20 to 29 years, women aged 40 to 49 years, women 

born in non-English speaking countries and women with four or more children. This 

finding again is similar to that argued in Puhani (2000) and Stolzenberg and Relles 

(1997), who suggest that there are limitations to the correction methods for sample 

selection bias and that the value and signs of the coefficient on λ̂  are sensitive to a 

range of specification issues. 

 

A main finding from this chapter is that many of the variables in the estimating 

equations were only significant for certain groups of women. Of the variables that 

were significant, there were wide ranges in the estimates. This suggests that the 

estimates of the model of labour supply are not robust, which reinforces a central 

finding from the literature review in Chapter 3. Alternatively, there could be a search 

for measures of other influences on women’s labour supply decisions that are not 

available from the Survey of Families in Australia. These could include factors such 

as access to childcare, availability of jobs, attitudes of women working and family 

member’s perceptions of women working. 

 

To the extent that the results are different across sub-groups as illustrated in this 

chapter, the results from the aggregate-level analysis of Chapter 6, and from similar 

studies in the literature, may be in error due to the impositions of erroneous 

restrictions. This can be overcome by employing interaction terms, though the 

research would need to confront a trade-off between ease of interpretation with 

parsimonious models and the closer representation of the data associated with the 

model with more parameters. 



Chapter 7     
   
 

   244 

This chapter is the final chapter in Part I of the thesis. A summary of this part, as 

well as discussions on future research and policy implications, is given in Chapter 

14. One of the most important findings from this part, in relation to this thesis, is that 

children greatly impact on women’s abilities to participate in the labour market and 

on their chosen hours of work. The second part of this thesis (Part II) assists 

understanding of this by analysing the determinants of fertility behaviour of 

Australian women.  
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Chapter 8  
Theoretical Models of Fertility Behaviour 

 
8.1 Introduction 

Part I of this thesis provided a comprehensive analysis of the determinants of the 

labour supply of women. One of the main findings from the analysis was that 

children, including the number of children, and the age of the youngest child and of 

the eldest of the child, have significant impacts on women’s labour force 

participation and hours of work decisions. Women’s labour supply was negatively 

associated with having a large number of children or children of an age where they 

could not attend school. It was positively correlated with having late-teen or young 

adult children.  

 

Given the key influence that children appear to have on women’s labour supply 

decisions, it seems important to have an understanding of the fertility behaviour of 

Australian women. This is the aim of Part II of this thesis. The analysis begins in this 

chapter with a discussion of the theoretical background to the economic modelling of 

fertility. 

 

Women’s fertility behaviour can refer to many aspects of children, including the total 

number of children in the population, the total number of children in each family and 

the ages of the youngest and eldest children in families. One measure of particular 

interest for Australia, due to its implications for population growth, is the total 

number of children women bear over their lifetime. This is the measure that has 

attracted most of the attention in the theoretical literature. It provides the focus for 

most of the current chapter. 

 

The economics of the family, a branch of neoclassical economic theory, suggests that 

the fertility rate of women117 can be explained through the careful modelling of 

household behaviour in terms of, primarily, but certainly not exclusively, economic 

variables. In this model parents choose a desired number of children that maximises 

                                                 
117 For the remainder of this thesis the term fertility rate refers to the total number of children women 
bear over their lifetime. This term is interchanged with child quantity and family size. 
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their utility subject to the costs (price) of children and their budget constraint. 

Demographic and institutional factors also influence parents’ preferences for 

particular numbers of children.  

 

This chapter discusses some theoretical models of fertility behaviour in detail. First, 

it gives an overview of the economics of the family and presents a simple static 

model of fertility (Section 8.2). It then discusses extensions to this simple static 

model, including the quality/child quantity model (Section 8.3.1), the time allocation 

and the demand for children model (Section 8.3.2) and life-cycle models (Section 

8.3.3). A summary and conclusion is presented in Section 8.4. 

 

8.2 The Economics of the Family and a Simple Static Model of Fertility 

The economic importance of children was initially raised in the early works of Adam 

Smith. In his view ‘the most decisive mark of the prosperity of any country is the 

increase in the number of its inhabitants’ (Smith, 1776, p. 70). Having children was 

seen as providing a source of wealth to the family. Fertility issues have been 

addressed by a number of writers since Adam Smith, though until the 1960s the 

attention devoted to the subject was rather sporadic.  

 

The 1960s marked the re-emergence of interest in fertility and other family issues as 

a major component of economic thought. Gary Becker’s article A Theory of the 

Allocation of Time, written in 1965, was the first major economic discussion on 

household behaviour. Known as the ‘economics of the family’, the theory states that 

households are both producing and consuming units and utility maximisers (Becker, 

1965).  

 

Becker and other prominent economists, including Theodore Schultz, Dennis De 

Tray, Robert Willis and James Heckman118, expanded on the concepts raised in A 

Theory of the Allocation of Time. By the 1970s a conceptual framework for the 

economics of the family had been developed. In the main, the theory allowed for the 

characteristics of household formation, marriage and divorce to be explained using 

the traditional economic variables of savings, consumption and income. The theory 
                                                 
118 Many of the writings by these economists can be found in the Economics of the Family: Marriage, 
Children, and Human Capital, edited by Theodore Schultz and published in 1974. 
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also placed emphasis on the importance of non-market activities, such as childcare 

and domestic activities, in contributing to productivity in the economy. 

 

One of the key areas in the economics of the family is fertility. The economics of the 

family developed a framework for estimating the determinants of fertility decisions. 

It was based on a simple static model of fertility. The remainder of this section 

discusses this model in detail.  

 

The simple static model of fertility behaviour originates from applications of 

consumer demand models. The model suggests that parents act as consumers. They 

maximise their satisfaction (utility) by purchasing a quantity of children and a 

quantity of all other goods. This maximisation is subject to the constraints of the 

price of children (the costs of children)119, the price of all other goods and money 

income.  

 

The model assumes that the fertility decision occurs in one period. It also assumes 

that parents exercise perfect control in their choice of their desired number of 

children, and that they do not face any obstacles in terms of their ability to have 

children. Furthermore, both the male and female members of the couple act as a 

single decision maker in relation to the number of children they desire. 
 

In its general form, the utility function for the representative couple in this model can 

be written as: 

 U = U (n, s), (8.1)

where: U = Utility. 

 n = The number of children. 

 s = A composite market commodity. 

 

Utility is maximised subject to a budget constraint. Assuming that the family’s 

income is exogenous, and that the family spends all of their income, the budget 

constraint may be expressed as: 

                                                 
119 The price of children can be comprised of many factors including the price of educating, housing, 
clothing and nurturing children. 
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  I = ns ns ρπ + , (8.2) 

where:  I = The total household income. It is comprised of the husband’s 

earned income ( ),my  the wife’s earned income ( ),fy  and the 

family’s unearned income ( ).mfV  

  np  = The unit price of children (n).   

  sπ  = The unit price of the composite commodity (s).  

 

If the price of a unit of the composite commodity is equal to one, the demand for 

children function using the simple static model of fertility can be written as: 

  n = ( )IN n ,ρ , (8.3) 

or in other words  

  n = ( )mffmn VyyN ,,,ρ . (8.4) 

 
Figure 8.1 Number of Children and Composite Commodity Indifference Curves, Budget 

Constraint and Utility Maximisation 
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position is given at Q, where the couple ‘purchases’ n* children and s* composite 

commodities. 

 

The demand for children and thus the optimal position in Figure 8.1 is expected to 

change with changes in the price of children and changes in the family’s income. A 

decrease in the price of children, such as a decrease in the costs of child rearing or 

changes in government policy which affect the costs of children, is expected to cause 

income and substitution effects. Assuming that children and all other goods are 

normal goods, the income and substitution effects from an increase in the price of 

children are illustrated on Figure 8.2.  

 
Figure 8.2 Income and Substitution Effects From an Increase in the Price of Children 
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purchased falls to n2 and the amount of all other goods purchased falls to s2. The 

substitution effect shows the change in quantity of children demanded induced by a 

higher price of children, keeping utility constant. Thus, in Figure 8.2 it is represented 

by the distance between Q1 and Qc. The income effect from an increase in the price 

of children is measured by the decrease in the demand for children and composite 

commodities because real income has fallen. In Figure 8.2, the income effect from an 

increase in the price of children is the distance between Qc and Q2. 

 

Changes in parents’ income will cause income effects. For example, an increase in 

husbands’ earnings increases total family income. As such, parents have more 

income to purchase children as well as all other goods. Assuming that children and 

composite commodities are normal goods, an increase in the husband’s earnings 

should result in an increase in the demand for children as well as in the demand for 

all other goods. 

 

The income effect associated with an increase in husbands’ earnings is illustrated in 

Figure 8.3. An increase in the husband’s earnings causes the budget constraint to 

shift outwards from bc1 to bc2. As a result, utility maximisation shifts from Q1 to Q2 

and the number of children purchased increases from n1 to n2. 

 
Figure 8.3 Income Effects From an Increase in the Husband’s Earnings 
 
 
 
 

 
 

 

  

 

 

 

 

 

 

 

C
om

po
si

te
 C

om
m

od
ity

 

       
Number of Children 

 

    bc2 

iii 

   s2    Q2 

  

 
 

 . 

   n2 

   s1 

   n1 

   bc1 

  ii 
   

 
 
 

 .    Q1 



Chapter 8      
   

   253

The analysis of income and substitution effects from changes in the price of children 

and changes in parent’s income has meant that the simple static model of fertility is 

quite informative to researchers. Moreover, the model appears to provide the 

theoretical underpinning for the majority of fertility studies in the empirical 

literature. For example, the model used in the study by Filmer and Silberberg (1977), 

which examines the completed fertility rates of married Australian women, was 

based on the framework of the simple static model of fertility. In this study, women’s 

fertility rates were argued to be influenced by the price of children (proxied by 

women’s wages), unearned income and other characteristics. It took the form: 

 tn  = ( )111111 ,,,,, −−−−−− tttttt RZOIyWff , (8.5)

where: tn  = The implied lifetime number of children demanded by a 

family who have their first child in year (t). 

 tWf  = The real hourly female wage rate in year (t). This is the 

proxy for the price of children. 

 ty  = The real per capita income in year (t).  

 tI  = The infant mortality rate in year (t).  

 tO  = The level of oral contraception usage in year (t).  

 tZ  = A dummy variable for wartime. 

 tR  = The real value of the old age pension in year (t).  

 

The simple static model of fertility has a number of shortcomings. First, it does not 

allow for the fact that families may demand both a certain number of children and a 

certain quality120 of children. That is, the model fails to capture the fact that some 

families may choose to have a smaller number of higher quality children rather than 

a large number of lower quality children. Second, the traditional model of fertility is 

a ‘one period’ model. As such it does not allow for variations in parent’s income 

over time or for the fact that fertility unfolds over time. Furthermore, the model does 

not permit any inferences on the optimal timing and spacing of children. As a result 

of these shortcomings, the economics of the family has extended the simple static 

model of fertility to cover a wide range of possibilities.  

 
                                                 
120 The quality of children refers to a child’s initial capital and non-capital endowments (see Section 
8.3.1 for further discussion).  
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8.3 Extensions of the Simple Static Model of Fertility 

The extensions of the simple static model of fertility include consideration of the 

demand for child quality as well as the demand for ‘numbers’ of children, explicit 

account of the impact of the value of a mother’s time in child bearing and rearing, 

and fertility decisions over a parent’s lifecycle. 

 

This section discusses these extensions of the traditional model of fertility in detail. 

Section 8.3.1 presents the child quality/child quantity model. Section 8.3.2 presents a 

model of time allocation and the demand for children. Section 8.3.3 discusses 

lifecycle models of fertility. 

 

8.3.1 The Child Quality/Child Quantity Model 

The simple static model of fertility considers only one aspect of fertility, namely that 

parents demand a certain number of children. The model suggests that increases in a 

family’s income will result in an increase in the demand for children. However, 

many fertility studies prior to the 1960s found that demand for children fell when the 

income of men and women increased (for example, see Galbraith and Thomas, 1941 

and Kirk, 1960). As a result, the simple static model was extended to account for this 

relationship. One of the main extensions which may explain the relationship of 

falling fertility rates and rising income is the child quality/child quantity model. 

 

The child quality/child quantity model was initially developed by Becker (1960) and 

was formalised by Becker and Lewis (1973) and Willis (1973). The model is 

different from the simple static model of fertility as it acknowledges that parents 

have preferences for the quality of their children as well as preferences for the 

number of children. In other words, a couple demands the ‘full stock of children’ or 

‘child services’. The model assumes that the representative parent’s utility function 

depends on the number of children they have, the quality of each child and their 

general standard of living. Similar to the simple static model of fertility, the child 

quality/child quantity model assumes that parents exercise perfect control over the 

number of children they have. It also assumes that parents exercise perfect control 

over the desired level of quality for each child and that all their children are of the 

same quality.  
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The utility function in the child quality/child quantity model may be written as: 

 U = U (n, q, s), (8.6)

where: n = The number of children. 

 q = The quality per child. 

 s = The parents’ standard of living, defined by the amount of all 

other goods and services they possess. 

 

Utility is maximised subject to a budget constraint. Assuming the representative 

couple spends all their income and that income is exogenous, the budget constraint 

for the child quality/child quantity model can be written as: 

 I = snq sc ππ + , (8.7)

where: cπ  = A price index of goods and services devoted to children 

(child services). It includes the price of goods and services 

devoted to the number of children and the price of goods and 

services devoted to the quality of each child. 

 sπ  = A price index of all other goods and services devoted 

directly to the representative couple. 

 

One of the key features of the budget constraint in the child quality/child quantity 

model of fertility is that it is non-linear. This arises because child quantity and child 

quality enter multiplicatively (see Hotz, Klerman and Willis, 1997 for further 

discussion). Maximising the utility function (equation (8.6)) subject to the budget 

constraint (equation (8.7)) yields the three first-order conditions of: 

 MUn = cqπλ = ,npλ  (8.8)

 MUq = cnπλ = ,qpλ  (8.9)

and 

 MUs = Sλπ = ,Spλ  (8.10)

where: MUn = The utility from purchasing one extra unit of children. 

 MUq = The utility from purchasing one extra unit of quality for a 

child. 

 MUs = The utility from purchasing one extra unit of all other goods. 

 λ  = The marginal utility from total family income. 
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  np  = The shadow price (marginal cost) of the number of children. 

It is equal to cqπ  and thus is seen to vary with the desired 

quality of children.  

  qp  = The shadow price (marginal cost) of the quality of each 

child. It can include factors such as the costs of one extra 

unit of education, the costs of one extra unit of health and 

the costs of one extra unit of clothing and housing. It is 

endogenous in the model and varies with the desired number 

of children. 

  Sp  = The shadow price (marginal cost) of all other goods. 

 

The first-order conditions show that a couple must not only balance the utility that 

they gain from the full-stock of children with the utility they gain from their desired 

standard of living, but they must also decide whether they have preferences for a 

large number of lesser quality children or a small number of high quality children. 

 

These first-order conditions also imply that the shadow price or marginal cost of 

child quantity is positively related to the level of child quality and that the shadow 

price or marginal cost of child quality is positively related to child quantity. Hence, 

equations (8.8), (8.9) and (8.10) show that an increase in the quality of children is 

more expensive if there are more children in the family, because the increase in child 

quality has to apply to all children. Similarly, an increase in the number of children is 

more expensive if the children are of a higher quality because higher quality children 

cost more. 

 

The couple’s demand functions for the number of children, child quality and their 

standard of living can be expressed as: 

  n  = ( ),,, scIn ππ  (8.11) 

  
 

q  = ( ),,, scIq ππ  (8.12) 

and 

  s = ( )scIs ππ ,, . (8.13) 

 



Chapter 8      
   

   257

The demand function for the child services (including the number of children and the 

quality of children) may be written as: 

 c = ( )scIc ππ ,, = ( ) ( )scsc IqIn ππππ ,,,, ⋅ . (8.14)

 

The couple’s initial optimal choice of the number of children and quality of children 

can be illustrated using indifference curves. The parents’ budget constraint (depicted 

as bc1 in Figure 8.4) is equal to: 

 bc1 = 1C = nqcπ = ( )IsI scs ,,πππ− , (8.15)

where: 1C  = The couple’s expenditure on the number of children and 

quality of each child. This is equal to the couple’s 

expenditure on child services. 

 ( )Is sc ,,ππ
 

= The demand function for the couple’s standard of living.  

As shown in Figure 8.4121, the optimum occurs when the indifference curve for the 

couple is tangent to their budget constraint (the rectangular hyperbola). At the 

optimum E1, the couple demands n1 children with q1 qualities. 
 

Figure 8.4 The Optimal Choice of Child Quality and Child Quantity for a Couple 

 
 
 
 

 
 

 

  

 

 

 

 

 

 

 

 

                                                 
121 This figure is based on Figure 7 in Hotz, Klerman and Willis (1997). 
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The representative couple’s optimal choice of their number of children, quality of 

children and standard of living is expected to change with changes in the couple’s 

total income. The child quality/child quantity model suggests that the income 

elasticities of demand for child quality, child quantity and standard of living must 

satisfy the relationship: 

  ( ) ( ) 11 =−++ sqn eee χχ , (8.16) 

where:  χ  = The share of total family income which is spent on 

purchasing a number of children and the quality of each 

child. It is equal to: 
I
nqcπ . 

  ne  = Income elasticity for the number of children. 

  qe  = Income elasticity for the quality of each child.  

  se  = Income elasticity for the standard of living.  

 

If the full stock of children is assumed to be a normal good, then an increase in the 

representative couple’s total income will lead to an increase in the total expenditure 

on children. This implies that the sum of the income elasticities for child quality and 

child quantity must be positive. Hence it implies: 

  0>+ qn ee . (8.17) 

 

The effect of an increase in the couple’s total income on their optimal choice of 

number of children and child quality is illustrated in Figure 8.5. An increase in the 

couple’s total income will raise total expenditure on children (including expenditure 

on the number of children and expenditure on the quality of each child) and hence 

shift the budget constraint from bc1 to bc2. Assuming that children are a normal 

good, and that the income elasticities of child quality and child quantity are equal, 

( nq ee = ), the increase in the couple’s income will result in a proportionate increase 

in the quality of children and the number of children. Hence, Figure 8.5 shows that 

the new optimal position occurs at E2, where the couple demands n2 children with q2 

quality per child. As the income elasticities for child quality and child quantity are 

equal, the increase in income results in a pure income effect and there are no 

substitution effects. This outcome is further explained below. 
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Figure 8.5 The Effect of an Increase in Income on the Optimal Choice of Child Quality and 
Child Quantity for a Couple, (equal income elasticities) 

 
 
 
 
 
 
 

 
 

 

  

 

 

 

 

 

 

 

 

 

Becker (1960) and Willis (1973) suggest that it is possible that the sum of the income 

elasticities for child quality and child quantity will remain positive even if the 

income elasticity for either child quality or child quantity is negative. Naturally, this 

will only occur if the other income elasticity (the elasticity which is not negative) is 

large enough to compensate for the negative income elasticity. For example, it is 

possible for the income elasticity of child quantity to be negative if the income 

elasticity for child quality is very large.  

  

The study by Becker (1960) indicates that the value of the income elasticity for the 

quality of a child, qe , is likely to be substantially larger than the value of the income 

elasticity for the number of children, .ne  This would be consistent with the evidence 

that high-income families have similar numbers of children compared to low-income 

families even though high income families spend considerably more income on each 

child compared to low income families (see Becker, 1960).  
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Willis (1973) explored implications of Becker’s (1960) proposition concerning the 

relative magnitudes of the income elasticities for child quality and child quantity. 

These implications arise because the relative marginal costs of purchasing a number 

of children and the quality of each child ⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
==

n
q

n
q

p
p

c

c

q

n

π
π

 do not remain the same 

when the couple’s income changes and the value of the income elasticities for child 

quality and child quantity differ. 

 

The argument by Willis (1973) is shown graphically in Figure 8.6. Assuming that the 

representative couple is relatively biased towards the quality of children over the 

quantity of children, (that is, nq ee > ), an increase in the couple’s total income will 

tend to increase the marginal cost of child quantity relative to the marginal cost of 

child quality. This is because the couple will have to provide the higher level of 

quality for all children. As a result, the increase in the couple’s unearned income 

induces the couple to substitute child quantity for child quality because of the higher 

expense per child associated with a higher demand for child quality. As shown in the 

figure, the initial optimal child quality and child quantity is at E1. The increase in 

income shifts the budget constraint from bc1 to bc2. The new equilibrium becomes 

E2, where the couple demands n2 children who have q2 qualities on average. 

 

Unlike the previous situation, where the income elasticities for child services were 

equal ( ),nq ee =  and the increase in unearned income led to a pure income effect, the 

effects of an increase in income when the couple is biased towards child quality 

( )nq ee >  causes both an income effect and a substitution effect. The income effect 

from an increase in the couple’s total income results in both the demand for child 

quality and child quantity increasing as the couple have more to spend on total child 

services. The substitution effect from an increase in the couple’s income induces the 

couple to purchase more child quality than child quantity when the relative marginal 

costs of children are increased. In Figure 8.6, the income effect can be measured by 

the distance between E1 and E*. The substitution effect from an increase in the 

couple’s total income is equal to the distance between E* and E2.  
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Figure 8.6 The Effect of an Increase in Income on the Optimal Choice of Child Quality and 
Child Quantity for a Couple, (couple biased toward child quality) 

 

 
 
 
 
 
 
 

 
 

 

  

 

 

 

  

 

 

 

 

 

It is also possible for the couple to be biased towards child quantity over child 

quality, particularly in countries where children are seen as a source of income for 

the parents via child labour or where there are higher infant mortality rates (see 

Figure 8.7). Assuming that the representative couple is relatively biased towards 

child quantity over the quality of children, ( ),nq ee <  an increase in the couple’s total 

income will tend to reduce the marginal cost of the number of children relative to the 

marginal cost of child quality. This is because the couple must provide the same level 

of quality for all their children. As a result, the increase in the couple’s unearned 

income creates a substitution effect that induces the couple to substitute child quality 

for child quantity.  

 

As shown in the Figure 8.7, an increase in income for a couple with a preference for 

child quantity alters the optimal position from E1 to E2. The couple demands n2 

children with q2 qualities. There is an income effect, (E1 to E*), and this is caused by 
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the couple spending some of the increase in their income on child quality and some 

of the increase in their income on child quantity, though given their preferences the 

spending on the number is disproportionately large. There is also an induced 

substitution effect (E* to E2) caused by the fact that the couple must reduce the 

quality of all their children to achieve their desired child quantity. 

 
Figure 8.7 The Effect of an Increase in Income on the Optimal Choice of Child Quality and 

Child Quantity for a Couple, (couple biased toward child quantity) 
 

 
 
 
 

 
 

 

  

 

 

 

 

 

 

 

 

 

The child quality/child quantity model has been used in a few studies, including Cain 

and Weininger (1973), De Tray (1974), Miller (1988) and Wolfe and Behrman 

(1986). In these studies, child quality is proxied using a range of measures122. For 

example, the model used by Miller (1988) to estimate the fertility behaviour of 

married women in Australia proxied child quality using the child’s actual and 

predicted educational attainments. The demand for child quantity and child quality 

by women was then estimated as a function of the wages of the husband and the 

wife, the family’s unearned income, the price of inputs into child service production, 

and the price of all market goods and variables controlling for the tastes and 

                                                 
122 See the following chapter for further discussion on the variables used as proxies for child quality. 
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preferences of children and cohort effects (women’s ages, birthplace and duration of 

residence in Australia). It took the form: 

 Z = ),,,,,,,,( AGEVppRESIDBPwwz snmf  (8.18)

where: Z = A two-element vector, comprising the number of children 

(measured by number of children ever born) and quality of 

children (measured by the child’s educational attainment and 

by the child’s expected completed educational attainment). 

 fw  = The wages of the wife. 

 mw  = The wages of the husband. 

 BP = The wife’s birthplace. 

 RESID = The wife’s duration of residence in Australia if born 

overseas. 

 np  = The price of market inputs into child services production. It 

was a function of the wife’s locality and religion. 

 sp  = The price of all other market goods, assumed to be constant 

for all women in the cross-section. 

 V = The family’s unearned income. 

 AGE = The wife’s age. 

 

8.3.2 Time Allocation and the Demand for Children 

The framework for analysing the relationship between the allocation of time and the 

demand for children was formalised by Willis (1973). It follows the cost of time 

hypothesis of Becker (1965), and is an extension of the simple static model and the 

child quality/child quantity model of fertility. The time allocation and demand for 

children model was also designed to account for the relationship of rising income and 

falling fertility123.  

 

The model suggests that higher wife’s wages are associated with a higher cost of the 

wife’s time. Moreover, higher wife’s wages increase the value of the wife’s time in 

non-market activities. Assuming that child bearing and child rearing is time 

intensive, increases in the wife’s wages raise the opportunity costs of children 
                                                 
123 The time allocation and demand for children model mirrors Gronau’s time allocation and labour 
supply model discussed in Chapter 2. However, the focus in the time allocation and demand for 
children model in this chapter is on fertility decisions rather than on labour supply. 
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relative to the opportunity costs of satisfaction not related to children. As such, the 

model suggests that as the opportunity costs of children rise, the couple will 

substitute children for other satisfactions. 

 

Similar to the child quality/child quantity model, the allocation of time and the 

demand for children model assumes that household decisions are made jointly by the 

couple who derive satisfaction from their standard of living and from the number of 

children and quality of children they have. The representative couple’s utility 

function in the allocation of time and the demand for children model is the same as 

that in the child quality/child quantity model. Thus, the couple’s utility function is: 

  U = U (n, q, s). (8.19) 

 

Following the household production model in Becker (1965), the model assumes that 

the couple’s desired standard of living, child quality and child quantity are household 

commodities and cannot be purchased directly in the market. Rather, the couple 

needs to produce these commodities. The couple uses their non-working time for the 

production of their standard of living and for the production of their number of 

children and quality of each child, and purchase market goods as inputs to produce 

their household commodities. 

 

These factors distinguish the allocation of time and demand for children model from 

the traditional model of fertility and the child quality/child quantity model. Unlike in 

the earlier models discussed in this chapter, where the couple purchased children and 

a standard of living, the time allocation and demand for children model assumes that 

the couple produces these children and a standard of living. Moreover, the couple’s 

supply of home time and market goods are allocated efficiently between the 

production of the desired standard of living and the desired number of children and 

quality of each child. Through the couple’s choice of labour supply, the optimal mix 

of supplies of home time and goods is achieved.  

 

In the time allocation and the demand for children model the utility maximisation of 

the couple is satisfied through the division of labour, whereby one member of the 

couple will specialise in labour supply and the other member of the couple will 

specialise in the production of the household commodities of standard of living, child 
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quality and child quantity. Theoretically, the assignment of the roles of worker and 

producer of household commodities are determined by the relative wage rates of 

each member of the couple. The member of the couple who can yield higher wages 

in the labour market will concentrate solely on labour market activities and will not 

participate in household production. The other member of the couple will concentrate 

on the production of household commodities and may take a lesser role in the labour 

market. The model assumes that it is the husband who specialises in working and it is 

the wife who specialises in household production.  

 

As such, total income for the family is equal to: 

 I = ffm hwW + , (8.20)

where: mW  = The husband’s earnings from working in the labour market. 

Husbands’ earnings are treated as exogenous in the model. 

 fw  = The real wage of the wife. 

 fh  = The hours worked by the wife. 

 

Parents’ satisfaction from the number of children and the quality of each child is 

measured by child services. Child services can be expressed as: 

 c = nq. (8.21)

 

The model assumes that parents demand child services, c, and it does not distinguish 

between child quality and child quantity.  

 

The production of the standard of living and child services both have constant returns 

to scale. The production function for the household commodity of the standard of 

living may be written as: 

 s = ( )ss xtg , , (8.22)

where: st  = The wife’s time inputs in producing the desired standard of 

living. 

 sx  = Purchased market goods and services that are devoted to the 

production of the desired standard of living. 

 

The production for the household commodity of child services may be expressed as: 
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  c = ( )cc xtf , , (8.23) 

where:  ct  = The wife’s time inputs into producing child services. 

  cx  = Purchased market goods and services that are devoted to the 

production of child services. 

 

The amount of market goods and services that can be purchased as inputs for the 

household commodities of standard of living and child services are constrained by 

the family’s total income. The budget constraint for the allocation of time and 

demand for children model can be written as: 

  I = ffm hwW + = sc xx + . (8.24) 

 

The efficient allocation of the couple’s resources depends on the fulfilment of certain 

marginal productivity conditions. As the production functions for the desired 

standard of living (equation (8.22)) and child services (equation (8.23)) are assumed 

to be linear homogenous functions of inputs of the wife’s time and market goods, the 

marginal products of the desired standard of living and child services are functions of 

the input ratios or time intensities ( )cs pp , 124: 

  sp  =

s

s

x
t

, 
(8.25) 

and 

  cp  =

c

c

x
t

. 
(8.26) 

 

Thus, the desired standard of living and demand for child services can be written as: 

  s = ( )ss pgx , (8.27) 

and 

  c = ( )cc pgx . (8.28) 

 

A key assumption of the model is that the production of child services is time 

intensive relative to the production of the desired standard of living. Therefore, the 

standard of living elasticity with respect to the wife’s time inputs to produce the 

                                                 
124 See Willis (1973). 
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desired standard of living is assumed to be larger than the child services elasticity 

with respect to the wife’s time inputs to produce child services. Hence: 

( )
s
t

t
xtg s

s

ss ⋅
∂

∂ ,
 

> ( )
c
t

t
xtf c

c

cc ⋅
∂

∂ ,
, 

(8.29)

where: ( )
s
t

t
xtg s

s

ss ⋅
∂

∂ ,
 

= The standard of living elasticity with respect to the wife’s 

time input for the production of the desired standard of 

living. 

 ( )
c
t

t
xtf c

c

cc ⋅
∂

∂ ,

 

= The child services elasticity with respect to the wife’s time 

input for the production of child services. 

 

The total time of the wife, T, is allocated between home production and market work. 

It can be expressed as:  

 T = htt sc ++ . (8.30)

 

The solutions of the model are illustrated in the following two figures. Figure 8.8 

presents the case when the wife does not work and Figure 8.9 presents the case 

where the wife works125. As shown in Figure 8.8, the case for when the wife does not 

work, the household production of standard of living and child services is depicted in 

the Input Space section of the figure with an Edgeworth Box. The horizontal 

dimension of the box represents the amount of time the wife devotes to the 

production of household commodities (that is hTtt sc −=+ ). The vertical 

dimension of the box represents the total expenditure on market goods and services 

(that is sc xx + = ffm hwW + ). If the wife does not work, the diagonal corners of the 

Edgeworth Box are O-O1. In other words, her expenditure is bounded by her 

husband’s income, and all discretionary time is available for allocation to the 

production of either child services (c) or standard of living (s). The curves labelled 

‘c’ and ‘s’ are isoquants derived from the production functions for child services and 

standard of living. The origin for child services is O, and that for the desired standard 

of living is O1. All efficient allocations of time and goods occur on the contract curve 

O-O1.  

 

                                                 
125 These two figures are based on Figure 8 in Hotz, Klerman and Willis (1997).  
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The assumption that the production of child services is relatively time intensive 

compared to the production of the standard of living implies that the contract curve 

O-O1 lies below the diagonal of the box. The absolute value of the common slope at 

the tangency between the isoquants c and s at point a in the Edgeworth Box is equal 

to the shadow price of time (the wife’s home wage). The shadow price of the wife’s 

time is equal to the ratio of the marginal products of time and goods in the 

production of both child services and standard of living. It can be written as: 

   

fŵ  
 

=
x

t

f
f

=
x

t

g
g

, 
(8.31) 

where:  fŵ  = The wife’s shadow price of time or the home wage. 

  

x

t

f
f

 
= The ratio of the marginal products of time and goods in the 

production of child services. 

  

x

t

g
g

 
= The ratio of the marginal product of time and goods in the 

production of the desired standard of living. 

 

The optimal fertility decision for a wife who does not work is illustrated in the 

Output Space section of Figure 8.8. The production possibilities frontier (sc) in this 

figure is derived from the contract curve O-O1 in the Input Space diagram. It occurs 

where the couple’s indifference curve (ii) is tangent to both the couple’s production 

possibility frontier (sc) and the budget constraint (bc). This is point a. At this point, 

the inputs from the Input Space section of the figure correspond to the production of 

c1 child services and s1 standard of living. The slope of the budget constraint is equal 

to the wife’s market wage. The wife engages in full-time housework because the 

shadow price of her time exceeds her market wage.  

 

If the wife works, the top right hand side of the diagonal corners of the Edgeworth 

Box in the Input Space section of the figure move away from the points O-O1 and 

become points such as O-O3, where the slope of the line O-O3 is determined by the 

wife’s wage. This occurs because less time is available for allocation between c and 

s, which shortens the horizontal length of the box, and more expenditure is possible 

from the income that is generated via the market activity, which increases the length 

of the box. The point O3 can be viewed as the point achieved with the maximum 

amount of labour supply feasible. 
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Figure 8.8 Time Allocation and Fertility Decisions (wife does not work) 
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mW

Figure 8.9 Time Allocation and Fertility Decisions (wife works) 
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Figure 8.9, shows the relationship between the allocation of time and demand for 

child services if the wife works. When the wife works *
fh  hours the diagonal corners 

of the Edgeworth Box become O-O2. The wife working can be seen at point b on the 

contract curve O-O1 in the Edgeworth Box in the Input Space section of the diagram. 

At point b, the shadow price of the wife’s time (given by the tangency of the 

isoquants) is equal to the wife’s market wage (given by the slope of the line between 

O1 and O2). Labour market activity alters the shape of the production possibility 

frontier in Figure 8.9. Specifically, as labour market participation occurs where the 

market wage exceeds the home wage, it follows that the wife will be able to afford 

more market goods through the supply to the market of her labour services. Hence, 

the relevant production possibility frontier is cas1, where the slope of the linear 

segment is given by the market wage rate. 

 

The fertility decision for the couple is illustrated in the Output Space section of 

Figure 8.9. As shown in this section of the figure, utility is maximised subject to the 

production possibility frontier and budget constraint, where the couple’s indifference 

curve is tangent to the linear segment of the production possibility frontier. This is 

depicted at point b. The inputs of the production of child services and standard of 

living given in the Input Space section of the diagram correspond to c2 child services 

and s2 standard of living. 

 

The couple’s chosen fertility and level of standard of living are expected to change 

with changes in the wife’s market wage and the husband’s earnings. An increase in 

the wife’s market wage increases the couple’s real income, and thus increases the 

opportunity costs of child services (in particular, having children).  

 

The effect of an increase in the wife’s wage is illustrated in Figure 8.10. As shown in 

the figure, an increase in the wife’s market wage causes the point at which it is 

efficient for the wife to work to shift from a1 to a2 on the production possibility 

frontier, and causes the linear portion of the frontier to steepen. The new equilibrium 

for the representative couple, whose preferences for child services and standard of 

living are depicted by the indifference curves in the diagram, shifts from E1 to E2. 

The demand for child services increases from c1 to c2 and the desired standard of 
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living increases from s1 to s2. These changes can be decomposed using the usual 

income and substitution effects. The income effect of an increase in the wife’s wage 

is represented by the distance between E1 and E*. The substitution effect of an 

increase in the wife’s wage is represented by the distance between E* and E2. 

 
Figure 8.10 Effect of an Increase in the Wife’s Wages on Standard of Living and Fertility 

Decisions  
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Figure 8.11 Effect of an Increase in the Husband’s Earnings on Standard of Living and 
Fertility Decisions  

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

The effect of an increase in the husband’s earnings on time allocation and fertility 
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the optimum fertility and standard of living outcomes are assumed to be at E1, where 
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the effect of an increase in the husband’s earnings on the standard of living and 

fertility is ambiguous as it depends on the couple’s preferences for standard of living 

Child Services 

 

O 

     E1 

C
ou

pl
e’

s C
on

su
m

pt
io

n 

  ii 

c1 

s1 

     E2 

  iii 

    
 
 
                      
 

                                            .    
 
 
 
 

                        

                                       .

c2 

s2 

     E* 



Chapter 8      
   

   274 

and child services, once the husband’s earnings increase. However, it is important to 

note that Willis (1973) suggests that an increase in husbands’ earnings tends to 

increase parents’ standard of living and child quality to a greater extent than it 

increases child quantity. 

 

8.3.3 Lifecycle Models of Fertility 

One of the main shortcomings of the traditional model of fertility is that it is static, 

implying that a couple’s decisions regarding fertility occur in one period. However, 

for many couples, the decisions regarding fertility may change over their lifecycle, 

especially if the price of children or the couple’s income changes. As a result, an 

emerging trend in fertility studies has been to estimate fertility using a dynamic or 

lifecycle model. This section discusses these types of models126.  

 

There have been many studies that have attempted to model the fertility decisions of 

a couple over their lifecycle. These include Cigno (1983 and 1991), Cigno and 

Ermisch (1989), Happel, Hill and Low (1984), Hotz and Miller (1988 and 1993), 

Moffitt (1984a), Montgomery (1989), Newman (1988) and Walker (1995). In the 

main, the models used in these studies assume that the representative couple make 

joint fertility, time, and allocation of resources decisions over their lifecycle. They 

also assume that the husband specialises in working and the wife specialises in 

household production and may take a lesser role in the labour market. The couple 

maximises their utility through four aspects: (i) the optimal choice of fertility, (ii) 

time and the allocation of resources subject to time and financial budget constraints, 

(iii) technological constraints which affect the production or reproduction of children 

and child rearing, and (iv) the constraints on the production of the wife’s human 

                                                 
126 The discussion on lifecycle models of fertility has been kept brief for a number of reasons. First, 
the data in this thesis are not suitable for the application to the lifecycle models of fertility, as these 
types of models require longitudinal data. Second, Hotz, Klerman and Willis (1997) suggest that the 
solutions to the optimal fertility decisions over a couple’s lifecycle do not lend themselves to simple 
econometric specification and the solutions do not lead to straightforward and robust propositions on 
which lifecycle patterns of fertility should be observed and how these patterns vary as the price of 
children and the couple’s income changes. Third, there appear to be many different types and 
variations of lifecycle models in the economic literature, and the relatively short time period for which 
the models have been available has not enabled any consensus to develop.  
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capital (which determines the value of her time in the labour market). The couple’s 

decisions can be made in a certain or uncertain environment127. 

 

Generally, the utility function of the couple in studies that use lifecycle models of 

fertility is expressed as: 

  

U  
 

= ( )ttt

T

t

t scU ,,
0

λ∑
=

β , 
(8.32)

where: t = Discrete time units. The lifecycle runs from 0 to T. 

 tc  = The flow of child services the couple receives at age t from 

their stock of children. 

 tλ  = The amount of leisure the wife consumes at age t. 

 ts  = The couple’s consumption of goods and services at age t. 

 tβ  = The couple’s rate of time preference at age t, where tβ  is 

between 0 and 1. 

 

The basic lifecycle model of fertility assumes that the flow of child services is 

governed by the production process of: 

 tc  = ( )ctctt xtbbb ,,,,, 110 −Κ , (8.33)

where: tb  = 1 if the couple gave birth to a child when they were at age t, 

where ( ),1,,0 −= tt Κ or, tb =0 if otherwise. 

 ctt  = The wife’s time inputs used in the production of child 

services. 

 ctx  = A vector of market inputs used in the production of child 

services, including non-parental childcare services. 

 

Assuming that the representative couple die before their children, the number of 

children that the couple has at age t can be written as: 

                                                 
127Almost all studies that use lifecycle models of fertility are based on the assumption of certainty 
about the future prices of children and the couple’s future income (see Montgomery and Trussell, 
1986). As such, the discussion on lifecycle models of fertility in this thesis is based on the same 
assumption. The studies by Hotz and Miller (1986 and 1993) assume that the future income of the 
husband and the future wages of the wife are stochastic. For the derivation of these lifecycle models of 
fertility see Hotz and Miller (1986 and 1993) and Hotz, Klerman and Willis (1997). 
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tn  
 

= ∑
−

=

1

0

t

t
tb , 

(8.34) 

where:  tn  = The number children the couple has. 

 

Similar to the simple static model of fertility, most of the lifecycle models of fertility 

assume that the husband in the couple specialises in the labour market while the wife 

in the couple specialises in the production of children. The wife may also work, 

though she generally takes a lesser role in the labour market than her husband. As 

such, the allocation of the wife’s time may be written as: 

  1=++ cttt thλ . (8.35) 

 

For simplicity, the allocation of the wife’s time per period is normalised to 1. 

 

A key component of lifecycle models of fertility is the technological constraints 

affecting the couple’s ability to produce children. Some studies that use lifecycle 

models take the view that the couple can exercise perfect control over their fertility 

decisions and that the reproduction process is costless. Examples of these studies 

include, Cigno and Ermisch (1989), Happel, Hill and Low (1984) and Wolpin 

(1984). This view follows a key assumption of the simple static model of fertility. 

Other studies take the perspective that the couple’s control over fertility is neither 

perfect nor costless. Studies that have taken this perspective include Hotz and Miller 

(1988 and 1993), Newman (1988) and Montgomery (1989). In these studies, the 

general lifecycle model of fertility incorporates a reproduction function for the 

couple, where the couple’s chosen fertility is assumed to be stochastic but 

controllable by their chosen contraception strategies128. 

 

Utility is maximised subject to a budget constraint. In lifecycle models of fertility, 

the budget constraint may vary according to whether the model assumes that the 

couple has access to ‘perfect capital markets’ (where the couple can borrow or lend 

money across time periods at the competitive real interest rate) or ‘perfectly 

imperfect capital markets’ (where the couple is unable to borrow or lend money). 

Lifecycle models of fertility which take the view that the couple’s budget constraint 

                                                 
128 See Hotz, Klerman and Willis (1997) for derivation of the reproduction production function. 
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is set in an environment of perfect capital markets assume that the couple faces a 

lifetime budget constraint where assets can be borrowed or lent. This budget 

constraint may be written as129: 

 tS  = ( )tnctcttttht nxpshwY π−′−−+ , (8.36)

where: tS  = Total savings for the period t. 

 htY  = The husband’s earnings at age t. 

 tw  = The wife’s market wage at age t. 

 ts  = The couple’s consumption of goods and services at age t. 

 
ctp′  = A vector of prices of market inputs used in the production of 

child services. 

 ctx  = A vector of market inputs used in the production of child 

services including non-parental childcare services. 

 nπ  = The per unit non-quality cost of children. 

 tn  = The number of children. 

 

A feature of the budget constraint is that the total savings of the couple at age t can 

be negative or positive, as parents are able to borrow or lend (save) money. Studies 

that have adopted this type of budget constraint include Happel, Hill and Low 

(1984), Moffitt (1984b), Vijverberg (1984) and Walker (1995). 

 

Lifecycle models of fertility which assume that the couple’s budget constraint is set 

in an environment where capital markets are imperfect assume that the couple cannot 

save in any time period. Thus, 0=tS  for all of t. The period-by-period budget 

constraint under this assumption can be expressed as: 

 hwY tht +  =
tnctctt nxps π+′+ . (8.37)

 

Studies which have a household budget constraint of this nature include Hotz and 

Miller (1988 and 1993), Newman (1988) and Wolpin (1984). 

 

                                                 
129 This budget constraint and the following budget constraint are similar to those in Hotz, Klerman 
and Willis (1997). However, they assume that parents exercise perfect fertility control and that there 
are no costs involved in contraception. 
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The final feature of some studies of lifecycle fertility is associated with the treatment 

of the wife’s wages (also known as maternal wages). In these studies, it is assumed 

that the wife’s participation in the labour market not only generates extra income for 

the household but it also increases the wife’s labour market skills (via labour market 

experience) and hence it affects the wife’s wages and labour supply. Models that 

adopt this feature suggest that the wife’s wages are influenced by her past and 

current work effort. The model of wages in this instance can be expressed as: 

  tw  = ( ) 11,1 −− − ttt whwH σ , (8.38) 

where:  ( )⋅⋅,H  = The human capital production function. 

  iσ  = The rate of depreciation of human capital, where iσ  is 

between 0 and 1.  

 

Examples of studies on lifecycle fertility decisions that incorporate the possibility of 

the wife’s investment in human capital include Cigno (1983), Cigno and Ermisch 

(1989) and Moffitt (1984b). 

 

As mentioned in Footnote 126, the optimal fertility decision of the couple over their 

lifecycle does not lend itself to simple econometric specification (also see Hotz, 

Klerman and Willis, 1997). In order to be solved, the couple’s optimisation problem 

requires the use of techniques developed in the dynamic programming literature.  

 

In the main, the solution to the couple’s problem is to map the couple’s choice of 

child services and allocation of resources for each age of the couple to the lifecycle 

sequences of prices of children and goods and services, the husband’s income and 

human capital130. 

 

The literature on lifecycle models of fertility indicates that the couple’s optimal 

fertility decisions are expected to change with changes in the wife’s wages and in the 

husband’s income. Although the effects of changes in income or wages on fertility 

decisions are ambiguous, the literature identifies that there are income and 

substitution effects (see Hotz, Klerman and Willis, 1997 for further discussion). 

 
                                                 
130 See Hotz, Klerman and Willis (1997) for an example of mapping fertility over lifecycle sequences. 
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Lifecycle models of fertility have been used to examine the optimal timing of first 

births and the optimal spacing of births131. The study by Happel, Hill and Low 

(1984)132 found that under the assumptions of perfect capital markets and that the 

couple only has one child, the optimal timing for the child was when the couple was 

able to minimise their loss in total lifetime earnings. The study considered the rate at 

which the wife’s wages would depreciate due to being absent from the labour market 

because of child bearing and rearing and the wife’s initial wages at the beginning of 

the lifecycle. It found that if the wife had little or no earnings power, her skills would 

depreciate quickly if she exited the labour market. As a result, the optimal timing of 

the birth of her child would be early in the lifecycle to minimise the loss in the 

couple’s total lifetime earnings. If the wife had earnings power, the study found that 

it was optimal for the wife to postpone the birth of her child until a point where she 

has maximised her earnings potential. If the wife’s skills did not depreciate when she 

was absent from the labour market, the study found that it was equally optimal to 

have a child at any age. 

 

Under the assumption of imperfect capital markets, the study by Happel, Hill and 

Low (1984) found that the optimal timing of first births was dependent on the 

husband’s earnings. If the wife’s human capital did not depreciate over the lifecycle, 

the study found that it was optimal to have a child when the husband’s income was 

the highest (implying that the marginal utility from the couple’s consumption of 

goods and services was the lowest). If the wife’s skills did depreciate when she 

exited the labour market, the optimal timing of the birth of the child was dependent 

on the relative importance to the couple of giving up their consumption of goods and 

services and the marginal loss of income due to the depreciation (see Happel, Hill 

and Low, 1984 and Hotz, Klerman and Willis, 1997 for further discussion). 

 

 

 

 

                                                 
131 Another issue lifecycle models of fertility have examined is the optimal spacing of children. 
Examples of studies that have considered this include Newman (1998) and Wolpin (1984). This issue 
is not considered as the data set used in this thesis does not contain information on the spacing of all 
children. 
132 Also see Moffitt (1984b). 
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8.4 Summary and Conclusion 

This chapter has presented a theoretical background to the estimation of the 

determinants of fertility from an economic perspective. The origins of the economic 

modelling of fertility stem from early studies on the economics of the family. 

 

The chapter has found that the traditional (simple static) model of fertility suggests 

that the decisions regarding the number of children a couple has depend on the 

couple’s desired standard of living, their income and the price of children. The price 

of children can be comprised of many factors, such as the price of educating and 

clothing children. The model assumes that parents exercise perfect fertility control 

and that fertility decisions occur in one period.  

 

The chapter has illustrated how changes in the price of children or the couple’s 

income affect their desired fertility. Using the simple static model, an increase 

(decrease) in the price of children or income results in substitution and income 

effects.  

 

The chapter has discussed three main extensions of the simple static model of 

fertility. The first extension was a fertility model which took into account the 

demand for the number of children as well as the demand for children of a certain 

quality. This extension of the model was important as improvements in child quality 

may explain the relationship of increasing income and declining fertility.  

 

The second extensions of the simple static model of fertility was a model which took 

into account the explicit value of a wife’s time for child bearing and child rearing. 

One important aspect of this model is that the wife’s market wage133 should represent 

the cost/shadow price of children. 

 

The third extension of the traditional model of fertility is the development of models 

which take into account how fertility decisions change over the couple’s lifecycle. 

These models require longitudinal data and have been used in only a few studies. 

 

                                                 
133 This is also the case for fertility models which take into account child quality and child quantity. 
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The traditional model and extensions of the model reviewed above have been used in 

the empirical literature. The following chapter discusses the findings from fertility 

studies in detail. It considers the results from studies in Australia as well as overseas. 
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Chapter 9 
The Economic Modelling of Fertility: 

A Review of the Empirical Literature 

 
9.1 Introduction 

Chapter 1 showed that the fertility behaviour of Australian women has changed 

dramatically over the past few decades. Since the 1970s and 1980s a greater 

proportion of women appear to be having fewer children, giving birth at a later age 

and starting families out of wedlock. 

 

As discussed in Chapter 8, economic theory suggests that a couple’s fertility 

decisions can be explained by applications of consumer demand models. A couple’s 

decisions regarding fertility depend on their preferences for children and standard of 

living. These preferences are influenced by human capital endowments, demographic 

variables and family traits. Wages and unearned income also play an important role 

in the couple’s fertility decisions. The wife’s market wage acts as a measure for the 

price (cost) of children, and together with the level of the husband’s earnings and 

family’s unearned income, shape the couple’s budget constraint. Institutional factors 

and government policy are also recognised as factors affecting fertility decisions.  

 

This chapter presents a review of the empirical literature on the economic modelling 

of fertility behaviour. Unlike the review of the determinants of labour supply 

presented in Chapter 3, this literature review draws heavily on the international 

literature. This is due to the fact that there is only a limited body of economic 

research on fertility in the Australian literature. 

  

There is no obvious reason for the small number of fertility studies in Australia. It is 

unlikely to be a result of limited data to estimate the determinants of fertility 

behaviour, as there are many data sets available in Australia suitable for use in an 

empirical analysis on the determinants of child quantity. It may be a result of the 

limited awareness of the economic modelling of fertility among researchers in 

Australia. It may also be a result of researchers viewing fertility as a topic of the 

demographic and sociological literature rather than of an economic nature. 
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Even within the international literature, most research is on the determinants of 

family size. There is only a limited amount of research on the determinants of child 

quality. This is most likely a result of the difficulties in measuring the total quality of 

a child. Furthermore, there are only a few studies that examine the fertility behaviour 

of women over their lifecycle. This may be caused by the limited data on lifecycle 

fertility as well as limitations of the methodology for estimating the determinants of 

fertility over the lifecycle. 

  

It is also interesting to note that many studies in the international literature consider 

the fertility behaviour of women in developing countries. For example, the study by 

Schultz (1990) considers the fertility behaviour of women in Thailand. Similarly, 

Bollen, Glandville and Stecklov (2002) estimate the fertility rates for Ghana and 

Peru, Ketkar (1979) considers the determinants of family size for Sierra Leone and 

Nguyen-Dinh (1997) examines fertility behaviour in Vietnam. The large amount of 

literature on the economic modelling of fertility in developing countries may be a 

result of the fact that the total fertility rates of women in developing countries are 

considerably higher than the total fertility rates in developed countries134. As such, 

researchers may perceive the fertility behaviour of developing countries to be more 

suited to study using economic models.  

 

The chapter is structured as follows. Section 9.2 considers the literature associated 

with fertility behaviour and economic variables. Sections 9.3 and 9.4 examine the 

relationship between fertility behaviour and human capital/employment variables and 

demographic characteristics. Section 9.5 considers how fertility behaviour is 

influenced by government policy and society characteristics. A summary of the 

chapter is presented in Section 9.6.  

 

9.2 Fertility Behaviour and Economic Variables 

As discussed in the previous chapter, the traditional model of fertility proposes that a 

couple’s fertility decisions are derived from their preferences for children and 

standard of living, subject to their budget constraint. This constraint depends on the 

                                                 
134 For example, in 2002 the World Bank estimated that the total fertility rate for low-income countries 
was 3.7. It was 2.1 for middle-income countries and 1.7 for high-income countries. The total fertility 
rate for the world as a whole was 2.6 (World Bank, 2002). 
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family’s income and the prices they face, including the costs of children. The costs of 

children are often measured in terms of the wife’s market wage, and unearned 

income is often measured in terms of the husband’s earnings and other forms of 

savings. The extent to which these economic variables affect fertility decisions is 

discussed in the following sections135.  

 
 

9.2.1 Fertility Behaviour and Wife’s Wages 

One of the main influences on a couple’s fertility decisions from an economic 

perspective is generally held to be the wife’s own, or potential, wage rate. Based on 

the assumption that it is the husband who specialises in labour force participation and 

the wife who specialises in child bearing and rearing136, the wife’s market wage rate 

can measure the shadow price of children. If children are a normal good, then an 

increase in the wife’s market wage increases the shadow price of children and, as a 

result, the demand for children should fall. Changes in the wife’s wages may also 

influence the child quantity/child quality relationship. An increase in the wife’s wage 

may result in the couple substituting child quantity for child quality, particularly if 

the factors needed to improve child quality can be purchased from the market. 

 

There have been many studies in the literature which consider the relationship 

between wife’s wages and child quantity. The majority of these have found a 

negative relationship between family size and the wages of women137. For example, 

the study by Macunovich (1995), using time series data from 1947 to 1987, found 

that as the actual wages of women rose, the annual total fertility rate fell in America. 

Similarly, Schultz (1990), using cross-sectional data from 1980/81 on married 

                                                 
135 The impact of other economic variables on a couple’s fertility decisions has been considered. Some 
studies consider the impact of the cost of living on fertility behaviour. For example, Ermisch (1988) 
includes variables relating to inflation and the price of housing in the estimation of a model of child 
quantity. Sprague (1988) and Poot and Siegers (2001) include the interest rate. Sprague (1988) also 
uses the price of consumer durables to model fertility. The study by Handa (2000) models fertility 
behaviour using variables relating to household expenditure and Cain and Weininger (1973) include 
variables relating to the cost of servants. These potential influences cannot, however, be analysed with 
the data set used in this thesis. There are also a number of studies which attempt to capture the impact 
of economic conditions on fertility behaviour through the use of the male unemployment rate in 
estimating equations (see Cain and Weininger, 1973; Ermisch, 1988 and Whittington, Alm and Peters, 
1990). However, as the findings from these studies are mixed, the relationship between fertility and 
the male unemployment rate will not be considered further. 
136 The wife may also work, but it is to a lesser extent than the husband. 
137 These include studies by Devaney (1985), Ermisch (1988), Macunovich (1995), Moffitt (1984a), 
Schultz (1990) and Sprague (1988), as well as those presented in Table 9.1. 
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women in Thailand, found that increases in the predicted wages of women reduced 

the likelihood of them having children138. 

 

Similar to the review of labour supply studies in Chapter 3, it is common for fertility 

studies to examine the relationship between wages and child quantity through the 

analysis of elasticities. Table 9.1 presents these elasticities for selected studies in the 

Australian and international literatures. As shown in the table, most fertility studies 

reporting elasticities use different measures of child quantity and wages. For 

example, the study by Cain and Weininger (1973) uses the number of children ever 

born as the measure of child quantity and actual wages as the measure of the wife’s 

wages. In contrast, the study by Miller and Volker (1983) uses the probability of 

having two or more children and an estimate of wife’s wages from a human capital 

earnings function as the measures of family size and wages.  

 

There is also variation in the types of data used. For instance, the analysis by Jackson 

(1995) is based on times series data and the study by Gardner (1973) uses cross-

sectional data. Cain and Weininger (1973) use grouped average data and Kalwij 

(1998) employs longitudinal (panel) data. 

 

Table 9.1 shows that all studies have negative family size elasticities with respect to 

wife’s wages, indicating women reduce the number of children they have if their 

wages increase. The fertility elasticities range from –3.440 (Ermisch, 1979) to –0.004 

(Gregory, Campbell and Chang, 1973). This range is larger than that reported in Di 

Tommaso (1999) (range of –2.5 to –0.1), though admittedly Di Tommaso (1999) 

only considers the elasticities in five studies. 

 

                                                 
138 It should be noted that there are a few studies that have found that the wife’s wage does not 
significantly influence family size. For example, the study by Ermisch (1980) found that the female 
wage rate did not influence the fertility decisions of women in West Germany. Likewise, Whittington, 
Alm and Peters (1990) found that wife’s wages did not influence their family size decisions in 
America. 
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Table 9.1 Family Size Elasticities With Respect to Wife’s Wages for Selected Studies  
 
Study/Country/Time Period/ 
Data Type 

 

Family Size Measure Wage Measure Elasticity 
 

Gregory, Campbell and Chang 
(1972) 
-United States of America 
-1910 to 1968 
-Women(a) 
-Time series data 
 

-Crude birth rate. - Wife’s actual wages.  -0.004 

Filmer and Silberberg (1977) 
-Australia 
-1922 to 1974  
-Married women aged over 14 
years 
-Time series data 
 

-Implied completed 
fertility rate (number 
of children ever born). 

-Wife’s actual wages.  -0.460 

Cain and Weininger (1973) 
-United States of America 
-1940 and 1960  
-Married women aged 25 to 49 
years 
-Cross-sectional and grouped 
average data 

-Number of children 
ever born. 

-Wife’s actual wages. 1940 data (grouped data) 
White women (aged 25 to 29 
years): 
White women (aged 45 to 49 
years): 
 
1960 data (grouped data) 
White women (model 1)(b): 
White women (model 2): 
Black women (model 1): 
Black women (model 2): 
 

 
 

-0.590 
 

-1.030 
 
 

-0.240 
-0.370 
-0.270 
-0.300 

Dooley (1982) 
-United States of America 
-1940 and 1970  
-Married women aged 30 to 54 
years 
-Cross-sectional and grouped 
average data(c) 

-Number of children 
ever born. 

-Wife’s actual wages. 1940 data 
White women (grouped data 1): 
 
1970 data 
Black women (grouped data 1): 
Black women (grouped data 2): 
White women (cross-sectional 
data): 
Black women (cross-sectional 
data): 
 
 

 
-0.810 

 
 

-0.420 
-0.370 

 
-0.650 

 
-0.150 

Butz and Ward (1979) 
-United States of America 
-1948 to 1974  
-Women aged 20 to 34 years 
-Time series data 
 

-Total fertility rate. -Wife’s actual wages. 1948 to 1975 data 
Women aged 20 to 24 years: 
Women aged 25 to 34 years: 
 
1948 to 1960 data 
Women aged 20 to 24 years: 
Women aged 25 to 34 years: 
 
1960 to 1975 data 
Women aged 20 to 24 years: 
Women aged 25 to 34 years: 
 
 
 

 
-0.820 
-0.956 

 
 

-0.750 
-0.850 

 
 

-0.871 
-1.036 

Ermisch (1979) 
-United Kingdom 
-1955 to 1975 
-Women(a)  
-Time series data 
 

-Total fertility rate. -Wife’s actual wages. 1955 to 1959 data 
Model 1(d): 
Model 2: 
Model 3: 
 
1960 to 1964 data 
Model 1: 
Model 2: 
Model 3: 
 
1965 to 1969 data 
Model 1: 
Model 2: 
Model 3: 
 
1970 to 1975 data 
Model 1: 
Model 2: 
Model 3: 
 
1975 data 
Model 1: 

 
-0.860 
-2.810 
-0.474 

 
 

-0.900 
-2.970 
-0.501 

 
 

-1.140 
-3.130 
-0.634 

 
 

-1.990 
-3.290 
-1.106 

 
-2.900 
-3.440 
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Table 9.1 Family Size Elasticities With Respect to Wife’s Wages for Selected Studies  
 
Study/Country/Time Period/ 
Data Type 

 

Family Size Measure Wage Measure Elasticity 
 

  Ermisch (1979) continued. 
  

Model 2: 
Model 3: 
 

-3.440
-1.608

De Tray (1973) 
-United States of America 
-1960  
-Married women aged 30 to 44 
years 
-Cross-sectional data 
 

-Implied completed 
fertility rate (number 
of children ever born). 

-Wife’s actual wages.  -0.300

Jackson (1995) 
-Australia 
-1966 to 1990  
-Women(a) 
-Time series data 
 

-Total fertility rate. -Wife’s actual wages.  -1.450

Gardner (1973) 
-United States of America 
-1968  
-Married women aged 30 to 49 
years 
-Cross-sectional data 
 

-Implied completed 
fertility rate (number 
of children ever born). 

-Wife’s actual wages. Large sample size: 
Small sample size: 

-0.420
-0.420

Cain and Dooley (1976) 
-United States of America 
-1970  
-Married women aged 30 to 54 
years 
-Grouped average data 
 

-Implied completed 
fertility rate (number 
of children ever born). 

-Wife’s actual wages. Black women: -1.000

Miller (1988) 
-Australia 
-1973  
-Married women aged 30 to 69 
years 
-Cross-sectional data 
 

-Implied completed 
fertility rate (number 
of children ever born). 

-Predicted wages 
using a human capital 
earnings function. 

OLS: 
0 to 1 child (ordered probit): 
1 to 2 children (ordered probit): 
2 to 3 children (ordered probit): 
3 to 4 children (ordered probit): 
4 to 5 children (ordered probit): 
 

-1.300
-0.303
-0.331
-0.826
-1.337
-1.681

Carliner, Robinson and Tomes 
(1980)(e) 
-Canada 
-1973  
-Married women aged 35 to 60 
years 
-Cross-sectional data. 
 

-Implied completed 
fertility rate (number 
of children ever born). 

-Predicted wage using 
a human capital 
earnings function. 

-0.010
-0.160

Miller and Volker (1983) 
-Australia 
-1976  
-Married women aged 25 to 44 
years 
-Grouped average data 
 

-Probability of having 
two or more children. 

-Predicted wages 
using a human capital 
earnings function. 

Women aged 25 to 34 years: 
Women aged 35 to 44 years: 

-1.090
-0.860

Di Tommaso (1999) 
-Italy 
-1987, 1989 and 1991 
-Household where a woman was 
present aged 18 to 40 years 
-Cross-sectional data 

-A child aged under 
19 years. 
-Number of children 
ever born. 

-Predicted wages 
using a human capital 
earnings function. 

A child aged under 19 years: 
Number of children ever born: 

-0.660
-2.500
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Table 9.1 Family Size Elasticities With Respect to Wife’s Wages for Selected Studies  
 
Study/Country/Time Period/ 
Data Type 

 

Family Size Measure Wage Measure Elasticity 
 

Kalwij (1998) 
-Netherlands 
-1987 to 1993 data 
-Married women aged 21 to 45 
years 
-Longitudinal data 

-Probability of 
conceiving a child. 

-Predicted wages 
using a human capital 
earnings function 

Women aged 21 to 25 years: 
Women aged 26 to 30 years: 
Women aged 31 to 35 years: 
Women aged 36 to 40 years: 
Women aged 41 to 45 years: 
 

-0.230 
-0.240 
-0.250 
-0.300 
-0.260 

Notes: (a) The studies by Gregory, Campbell and Chang (1973), Ermisch (1979) and 
Jackson (1995) do not provide information of the age of women in the samples. 
(b) Model 1 includes variables relating to industry and the price of servants. Model 2 
does not include these variables but contains population variables. 

 (c) Grouped data 1 refers to grouped average data from the Standard Metropolitan 
Statistical Areas from the Census conducted in the United States of America. 
Grouped data 2 refers to grouped average data from the Public Use Sample of the 
Census conducted in the United States of America. 

 (d) In Ermisch (1979) Model 1 refers to a linear specification, Model 2 refers to a 
log-linear specification and Model 3 refers to a linear, first difference specification.  
(e) These elasticities were given in the study by Di Tommaso (1999) and were not 
reported in Carliner, Robinson and Tomes (1980). 

 

Based on the studies reviewed, the overall mean family size elasticity with respect to 

wife’s wages is .976.0−  However, as summarised in Table 9.2, the mean elasticity 

varies substantially across country of study, measure of family size, measure of 

wages, data type and the year of the study. For example, the family size elasticities 

with respect to wife’s wages from Australian studies are considerably larger than the 

elasticities from studies in America. Thus, the mean family size elasticity for studies 

using Australian data is –0.964. It is only –0.574 for studies using American data. 

This finding suggests that the impact of an increase in wife’s wages on family size is 

greater for women in Australia than it is for women in America. The child quantity 

elasticity for studies that use data from countries other than America or Australia is 

considerably larger than the elasticities in Australia or America (elasticity of –1.348). 

 

The findings in Table 9.2 indicate that the mean family size elasticity with respect to 

wife’s wages varies according to the measurement of child quantity. Studies that 

employ the number of children ever born as the dependent variable tend to have 

larger family size elasticities than studies which use other measures of child quantity 

as the dependent variable. For example, the mean elasticity for studies using the 

number of children ever born as the measure of children is –1.076. It is only –0.644 

for studies that use alternative measures of children. 
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It appears that studies which include wife’s actual wages as a proxy for the shadow 

price of children have substantially higher child quantity elasticities with respect to 

wife’s wages than studies which use predictions of the wife’s wages obtained from 

human capital earnings functions. Hence, the mean family size elasticity for studies 

using wife’s actual wages is –1.084. This figure is almost 30 percentage points 

higher than the mean child quantity elasticity for studies that use an estimate of the 

wife’s market wage, where the mean is –0.726. 

 
Table 9.2 Comparative Mean Family Size Elasticities With Respect to Wife’s Wages, 

Selected Studies 
 
Type of Study Mean 

Elasticity 
Range of 

Elasticities 
Number of 
Elasticities 
Examined 

 
All studies -0.976 -3.440 to -0.004 56 
Studies using Australian data -0.964 -1.681 to -0.303 10 
Studies using American data -0.574 -1.036 to -0.004 22 
Studies using data from all other countries -1.348 -3.440 to -0.010 24 
Studies which measure fertility as the number of children ever born(a) -1.076 -3.440 to -0.004 43 
Studies which do not measure fertility as the number of children ever born -0.644 -1.681 to -0.230 13 
Studies using wife’s actual wages -1.084 -3.440 to -0.004 39 
Studies using wife’s predicted wages -0.726 -2.500 to -0.010 17 
Studies using cross-sectional data -0.737 -2.500 to -0.001 15 
Studies using grouped average data -0.613 -1.090 to -0.240 12 
Studies using time series data -1.456 -3.440 to -0.004 24 
Studies using longitudinal data -0.256 -0.300 to -0.230 5 
Studies using data before 1976(b) -1.017 -3.440 to -0.004 47 
Studies using data 1976 to 1984(b) -0.975 -1.090 to -0.860 2 
Studies using data from 1985 onwards(b) -0.634 -2.500 to -0.230 7 
Notes: (a) Includes studies that use the total fertility rate and the crude birth rate as the 

measure of fertility. 
 (b) Excludes the study by Jackson (1995) as this study uses data from 1966 to 1990. 
 

The mean child quantity elasticity also varied by data type. Table 9.2 shows that 

studies which use time series data tend to have larger family size elasticities with 

respect to wife’s wages than studies using other types of data. For example, the mean 

child quantity elasticity for studies which use time series data is –1.456. It is –0.613 

and –0.737 for studies using grouped average and cross-sectional data, respectively. 

The family size elasticity with respect to women’s wages is only –0.256 using 

longitudinal data. 

 

The figures in Table 9.2 tend to suggest that the child quantity elasticities with 

respect to wife’s wages have become smaller over time. For example, the mean 

fertility elasticity for studies which employ data from before 1976 is –1.017. It 

is 634.0−  for studies that use data from 1985 onwards. However, it is noted that 

studies which use more recent data generally use predicted wages and studies using 
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predicted wages generally have lower elasticities. In addition, only a small number of 

the studies reviewed use recent data, most use data from before 1976.  

 

The large child quantity elasticities with respect to wife’s wages may imply that as 

wife’s wages increase, the couple substitute child quantity for child quality, and thus 

wife’s wages have a positive influence on child quality. However, there are only a 

few studies in the literature which examine whether this occurs (see Brooks, Sams 

and Williams, 1982; Filmer and Silberberg, 1977 and Miller, 1988 for examples of 

Australian studies and Becker and Lewis, 1974; De Tray, 1973 and Wolfe and 

Behrman, 1986 for examples of overseas studies). For the most part, these studies 

have found that an increase in wife’s wages results in an increase in child quality139. 

For example, the study by Miller (1988), using data on married women, found than 

increases in the wife’s wages increased the child’s average school leaving age (the 

proxy for child quality). Similarly, the studies by Filmer and Silberberg (1977) and 

Brooks, Sams and Williams (1982) found that increases in female wages resulted in 

increases in the total government and private expenditure on education for children 

aged 5 to 19 years (the proxy of child quality). 

 

There are three important conclusions from this discussion on the impact of wife’s 

wages on fertility decisions. First, the majority of the literature on fertility and wife’s 

wages concentrates on child quantity rather than child quality. Second, the child 

quantity elasticities with respect to wife’s wages vary substantially, depending on 

data and measurement of wages and fertility. Third, the mean wage elasticity for 

Australian studies is -0.964, and while this value is greater than the typical elasticity 

in fertility studies in the United States, it is lower than the elasticity values generally 

reported in studies for other countries.  

 

9.2.2 Fertility Behaviour and Husbands’ Earnings 

As discussed in the previous chapter, husbands’ earnings (including husbands’ wages 

and income) play an important role in a couple’s fertility decisions. The simple static 

model of fertility assumes that the husband is the primary income earner in the 

household. Assuming that children are a normal good, it is expected that an increase 

                                                 
139 The exception being the study by Wolfe and Behrman (1986). 
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in the husbands’ earnings will result in an increase in the demand for children. 

Changes in the husbands’ earnings will also be expected to affect the couple’s 

choices regarding child quantity and child quality. It is assumed that an increase in 

husbands’ earnings should increase both child quantity and quality. However, 

according to Willis (1973), it is likely to increase child quality to a greater extent 

than child quantity. 

 

There have been many studies in the Australian and international literatures which 

examine the relationship between husbands’ earnings and child quantity. For the 

majority of these studies, higher income or wages for the husband are associated with 

increases in child quantity (see Boulier and Rosenzweig, 1978; Butz and Ward, 

1979; Cain and Weininger, 1973; Colombino and Di Tommaso, 1996; De Tray, 

1973; Devaney, 1983; Di Tommaso, 1999; Dooley, 1982; Ermisch, 1979 and 1988; 

Jackson, 1995; Kalwij, 1998; Macunovich, 1995; Miller and Volker, 1983 and 

Schultz, 1994). For example, the study by Schultz (1994) found that increases in 

potential partners’ predicted wages increased the number of children ever born to 

American women140. Likewise, Boulier and Rosenzweig (1978) found that women 

whose husbands’ had higher permanent income, had a larger number of children. 

 

A summary of studies and their child quantity elasticities with respect to husbands’ 

earnings are presented in Table 9.3. As shown in the table, all of the studies reviewed 

report positive family size elasticities with respect to husbands’ wages or husbands’ 

income. The elasticities range from 0.04 (Dooley, 1980) to 4.79 (Ermisch, 1979). 

This range is considerably larger than the range provided in Table 4 of Di Tommaso 

(1999), where the elasticities vary from 0.01 to 1.18, although, Di Tommaso (1999) 

only considers a few studies. 

 

A noticeable feature of the elasticities presented in Table 9.3 is that the study by 

Ermisch (1979) produced considerably larger child quantity elasticities with respect 

to husbands’ earnings compared to the other studies reviewed. For example, the 

family size elasticities reported in Ermisch (1979) range from 0.692 for a fertility 

model with a linear first difference specification, to 4.79 for a fertility model with a 
                                                 
140 The study by Schultz (1994) uses potential partners’ wages rather than actual partners’ wages as it 
is based on a sample of all women including those who are married and those who are not married.  
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log-linear specification. The mean child quantity elasticity for the study by Ermisch 

(1979) is 3.073. In comparison, all of the other studies reviewed have family size 

elasticities which range from 0.040 (Dooley, 1980) to 1.505 (Butz and Ward, 1979) 

and a mean family size elasticity of 0.440.  

 
Table 9.3 Family Size Elasticities With Respect to Husbands’ Earnings for Selected 

Studies(a)  
 
Study/Country/Time Period/Data 
Type 

 

Measure of Husbands’ Earnings 
 

Elasticity 
 

Cain and Weininger (1973) 
-United States of America 
-1940 and 1960 
-Cross sectional and grouped average 
data 
 

-Median income of men. 1940 data (grouped data) 
White women (aged 25 to 29 years): 
White women (aged 45 to 49 years): 
 
1960 data (grouped data) 
White women (model 1)(b): 
White women (model 2): 
White women (aged 25 to 29 years): 
White women (aged 30 to 34 years): 
Black women (aged 25 to 29 years): 
Black women (aged 30 to 34 years): 
Black women (aged 25 to 49 years): 
 

 
0.360 
0.620 

 
 

0.180 
0.300 
0.310 
0.280 
0.240 
0.250 
0.080 

Dooley (1982) 
-United States of America 
-1940 and 1970  
-Cross-sectional and grouped average 
data 
 

-Male income (grouped averaged 
data). 
-Predicted income using a human 
capital earnings function (cross-
sectional data). 

1940 data  
White women (grouped data 1)(c): 
 
1970 data 
Black women (grouped data 2): 
White women (cross-sectional data): 

 
0.490 

 
 

0.290 
0.040 

 
Butz and Ward (1979) 
-United States of America 
-1948 to 1974  
-Time series data 
 

-Male annual wages. 1948 to 1975 data 
Women aged 20 to 24 years: 
Women aged 25 to 34 years: 
Women aged 35 to 39 years: 
 
1948 to 1960 data 
Women aged 20 to 24 years: 
Women aged 25 to 34 years: 
Women aged 35 to 39 years: 
 

 
0.668 
0.308 
1.428 

 
 

0.685 
0.304 
1.505 

  1960 to 1975 data 
Women aged 20 to 24 years: 
Women aged 25 to 34 years: 
Women aged 35 to 39 years: 
 

 
0.655 
0.312 
1.370 

Ermisch (1979) 
-United Kingdom 
-1955 to 1975  
-Time series data 

-Male wages. 1955 to 1959 data 
Model 1(d): 
Model 2: 
Model 3: 

 
3.260 
4.440 
0.754 

  1960 to 1964 data 
Model 1: 
Model 2: 
Model 3: 
 
1965 to 1969 data 
Model 1: 
Model 2: 
Model 3: 
 
1960 to 1964 data 
Model 1: 
Model 2: 
Model 3: 
 
1965 to 1969 data 
Model 1: 
Model 2: 

 
3.010 
4.560 
0.692 

 
 

3.350 
4.680 
0.773 

 
 

3.010 
4.560 
0.692 

 
 

3.350 
4.680 
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Table 9.3 Family Size Elasticities With Respect to Husbands’ Earnings for Selected 
Studies(a)  

 
Study/Country/Time Period/Data 
Type 

 

Measure of Husbands’ Earnings 
 

Elasticity 
 

Ermisch (1979) continued. 
 

 Model 3: 
 
1970 to 1975 data 
Model 1: 
Model 2: 

0.773

4.740
4.790

  Model 3 1.084

De Tray (1973) 
-United States of America 
-1960  
-Cross-sectional data 
 

-Male median wages.  0.070

Jackson (1995) 
-Australia 
-1966 to 1990  
-Time series data 
 
 

-Male wages.  1.270

Miller and Volker (1983) 
-Australia 
-1976 data 
-Married women aged 25 to 44 years 
-Grouped average data 
 

-Married men’s income.  0.390

Di Tommaso (1999) 
-Italy 
-1987, 1989 and 1991 data 
-Household where a woman was present 
aged 18 to 40 years 
-Cross-sectional data 
 

-Husbands’ wages. A child aged under years: 
Number of children ever born: 

0.090
0.200

Kalwij (1998) 
-Netherlands 
-1987 to 1993 data 
-Married women aged 21 to 45 years 
-Longitudinal data 

-Husbands’ wages. Women aged 21 to 25 years: 
Women aged 26 to 30 years: 
Women aged 31 to 35 years: 
Women aged 36 to 40 years: 
Women aged 41 to 45 years: 

0.160
0.170
0.170
0.180
0.260

Notes: (a) The elasticities are only reported for those where the relationship between fertility 
and husbands’ earnings is of statistical significance. 
(b) Model 1 includes variables relating to industry and the price of servants. Model 2 
does not include these variables but contains population variables. 

 (c) Grouped data 1 refers to published grouped average data from the Standard 
Metropolitan Statistical Areas from the Census conducted in the United States of 
America. Grouped data 2 refers to grouped average data complied from the Public 
Use Sample of the Census conducted in the United States of America. 

 (d) In Ermisch (1979) Model 1 refers to a model with a linear specification, Model 2 
refers to a model with a log-linear specification and Model 3 refers to a linear, first 
difference specification.  

 

As presented in Table 9.4, the mean child quantity elasticity with respect to 

husbands’ earnings varies substantially by country of study, measurement of 

husbands’ earnings, data type and the year of the study141. Similar to the family size 

elasticities with respect to wife’s wages, Table 9.4 shows that studies using 

Australian data have reported larger elasticities than studies using data from 

overseas. Thus, the mean family size elasticity with respect to husbands’ earnings for 

                                                 
141 The mean elasticities summarised in Table 9.4 exclude the elasticities provided in Ermisch (1979) 
as these elasticities are substantially larger than the elasticities for the other studies reviewed.  
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studies using data from Australia is 0.830. This is almost double the elasticity for 

studies using data from America (mean elasticity of 0.488) and over four times the 

elasticity for studies using data from all other countries (mean of 0.176). This finding 

indicates that the fertility decisions of couples in Australia are more responsive to 

changes in the husbands’ earnings compared to overseas couples. 

 

The mean child quantity elasticity also varies by measurement of husbands’ earnings. 

Studies which measure husbands’ earnings by husbands’ wages have larger child 

quantity elasticities than studies which use husbands’ income. For example, the mean 

child quantity elasticity with respect to husbands’ wages is 0.545. This is almost 50 

per cent higher than the mean child quantity elasticity with respect to husbands’ 

income (mean family size elasticity of 0.295). 

 
Table 9.4 Comparative Mean Family Size Elasticities With Respect to Husbands’ Earnings, 

Selected Studies(a) 

 
Type of Study Mean Elasticity Range of 

Elasticities 
Number of 
Elasticities 
Examined 

 
All studies including the elasticities in Ermisch (1979) 1.157 0.040 to 4.790 43 
All studies excluding the elasticities in Ermisch (1979) 0.440 0.040 to 1.505 31 
Studies using Australian data 0.830 0.139 to 1.270 2 
Studies using American data 0.488 0.040 to 1.505 22 
Studies using data from all other countries 0.176 0.090 to 0.260 7 
Studies which use husbands’ wages as the measure of earnings 0.545 0.070 to 1.505 18 
Studies which use husbands’ income as the measure of earnings 0.295 0.040 to 0.620 13 
Studies using cross-sectional data 0.100 0.040 to 0.200 4 
Studies using grouped average data 0.316 0.080 to 0.620 12 
Studies using time series data 0.851 0.304 to 1.505 10 
Studies using longitudinal data 0.188 0.160 to 0.260 5 
Studies using data before 1976(b) 0.488 0.040 to 1.505 22 
Studies using data 1976 to 1984(b) 0.390 0.390 1 
Studies using data from 1985 onwards(b) 0.176 0.090 to 0.260 7 
Notes: (a) The mean elasticities in Table 9.4 exclude the elasticities in Ermisch (1979). 
 (b) Excludes the study by Jackson (1995) as this study uses data from 1966 to 1990. 
 

Table 9.4 shows that the type of data will also produce different family size 

elasticities. Studies which employ time series data report considerably higher family 

size elasticities with respect to husbands’ earnings than studies which use other data 

types. For example, the mean child quantity elasticity with respect to husbands’ 

earnings for studies with time series data is 0.851. It is only 0.100 for studies with 

cross-sectional data, 0.188 for studies with longitudinal data and 0.316 for studies 

with grouped average data. 
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The mean elasticities in Table 9.4 indicate that the impact of changes in husbands’ 

earnings on a couple’s fertility decisions has declined over time. For example, the 

mean child quantity elasticity with respect to husbands’ earnings for studies using 

data from before 1976 is 0.488. It is 0.39 for studies using data from 1976 to 1984 

and 0.176 for studies using data from 1985 onwards. 

 

Despite the majority of fertility studies finding a positive relationship between family 

size and husbands’ earnings, there are some studies in the literature which have 

found that husbands’ earnings do not influence child quantity decisions (see Carliner, 

Robinson and Tomes, 1980; Gardner, 1973; Miller, 1988 and Whittington, Alm and 

Peters, 1990). For example, the study by Miller (1988) found that predicted 

husbands’ wages did not influence the number of children ever born to women in 

Australia. Similarly, Gardner (1973) found that husbands’ actual wages could not 

explain differences in the number of children born to American women. These 

findings might mean that as husbands’ wages or income rise, a couple only increases 

child quality and keeps child quantity constant. But the fact that other studies are 

reporting contrary evidence suggests that the answer lies elsewhere. As with studies 

of labour supply, the array of findings in relation to the family income variable may 

arise due to the difficulties researchers have in finding accurate measures of family 

income.  

 

There are also a number of studies that have found a negative relationship between 

child quantity and husbands’ earnings. For example, Cain and Dooley (1976) found 

that increases in male income significantly reduced the family size for American 

women. Likewise, Schultz (1990) and Nguyen-Ding (1997) found that husbands’ 

earnings reduced the demand for child quantity for women in Thailand and Vietnam, 

respectively. These findings may suggest that couples substitute child quantity for 

child quality as husbands’ earnings increase.  

 

Similar to the literature on child quality and wife’s wages, there are only a few 

studies which examine the relationship between husbands’ earnings and the quality 

of children. For the most part, these studies have found that husbands’ earnings have 

a positive influence on child quality. For example, the study by Miller (1988) found 

that higher husbands’ income increased the actual and expected levels of schooling 
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for children. Likewise, De Tray (1973) found that the elasticity for child quality 

(proxied by the expected private school expenditure per child) with respect to 

husbands’ income was 0.9. 

 

9.2.3 Fertility Behaviour and Unearned Income 

It is common for studies to include other measures of family income in the models of 

fertility behaviour. As outlined in the previous chapter, higher levels of family 

income or forms of wealth should have a positive impact on child quantity as well as 

on child quality. It may also have a negative impact on child quantity if couples have 

preferences for child quality over child quantity. 

 

As summarised in Table 9.5, the findings regarding the relationship between child 

quantity and measures of wealth and unearned income are mixed. There have been a 

number of studies which have found a positive relationship between wealth and child 

quantity (see Brooks, Sams and Williams, 1982; De Tray, 1973; Di Tommaso, 1999; 

Dooley, 1982; Filmer and Silberberg, 1977; Gardner, 1973; Kalwij, 1998; Poot and 

Siegers, 2001; Rosenzweig, 1999 and Schultz, 1990 and 1994). For example, Poot 

and Siegers (2001) found that real income had a positive influence on the total 

fertility rates in New Zealand. Likewise, Kalwij (1998) found that higher levels of 

family assets increased the likelihood of women having a larger number of children 

in the Netherlands. 

 

Table 9.5 also shows that there are a number of studies that have found that wealth 

and unearned income have negative influences on family size (see Cain and Dooley, 

1976; Dooley, 1982; Moffitt, 1984a; Rosenzweig, 1999 and Wang and Famoye, 

1997). For instance, Moffitt (1984a) and Wang and Famoye (1997) report that higher 

levels of household income reduced the demand for children in America.  

 

Many studies, however, have also found that proxies for wealth do not have an 

impact on child quantity (see Carliner, Robinson and Tomes, 1980; Melkersson and 

Rooth, 2000; Whittington, Alm and Peters, 1990; Wolfe and Behrman, 1986 and 

Zhang, 1994). Hence, Carliner, Robinson and Tomes (1980) suggest that child 

quantity is not statistically influenced by non-labour income in Canada. Likewise, 
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Melkersson and Rooth (2000) found that social class did not affect family size 

decisions for Swedish women. 

 
Table 9.5 The Impact of Unearned Income on Fertility for Selected Studies 
 
Study/Country/Time Period 

 
 

Measure of Wealth/ 
Unearned Income 

 

Findings 
 

Poot and Siegers (2001) 
-New Zealand and the 
Netherlands 
-1901 to 1993 (New Zealand) 
and 1912 to 1990 (Netherlands) 
 

-Real income per person of working 
age as the proxy for wealth. 

Real income per person had a significant positive 
impact on child quantity for women in New 
Zealand. It did not have a significant impact on child 
quantity for women in the Netherlands. 

Whittington, Alm and Peters 
(1990) 
-United States of America 
-1913 to 1984 
 

-A vector of male income and asset 
income for the family as the proxy 
for wealth. 

The vector of male income and asset income did not 
have a significant impact on child quantity. 

Brooks, Sams and Williams 
(1982) 
-Australia 
-1921 to 1976 
 

-Gross domestic product per head as 
the proxy for wealth. 

Gross domestic product had a significant positive 
impact on both child quantity and child quality. 

Filmer and Silberberg (1977) 
-Australia 
-1922 to 1974  
 

-Gross domestic product per head as 
the proxy for wealth. 

Gross domestic product had a significant positive 
impact on both child quantity and child quality. 

De Tray (1973) 
-United States of America 
-1960 

-Median value of housing as a 
proxy for wealth. 

The median value of housing had a significant 
positive impact on child quantity. It did not have a 
significant impact on child quality. 
 

Gardner (1973) 
-United States of America 
-1968 
 

-‘Fisherian’ income measure of 
current consumption expenditure as 
the proxy for wealth. 

‘Fisherian’ income had a significant positive impact 
on child quantity. 

Moffitt (1984a) 
-United States of America 
-1968 to 1973 
 

-A vector of family asset values at 
the beginning of marriage and the 
present value of husbands’ lifetime 
earnings as the proxy for wealth. 
 

The vector of family asset values and husbands’ 
lifetime earnings had a significant negative impact 
on child quantity. 

Dooley (1982) 
-United States of America 
-1970 
 

-Other unearned income for the 
family including compensation, 
alimony, property income and 
insurance as the proxy for wealth. 
 

Other unearned income for the family had a 
significant negative impact on child quantity for 
white women. It had a positive impact on child 
quantity for black women. 

Cain and Dooley (1976) 
-United States of America 
-1970 
 

-Other unearned income for the 
family including compensation, 
alimony, property income and 
insurance as the proxy for wealth. 
 

Other unearned income for the family had a 
significant negative impact on child quantity. 

Carliner, Robinson and Tomes 
(1980) 
-Canada 
-1971 
 

-Non-labour income (total family 
income less total family earnings) as 
the proxy for wealth. 

Non-labour income did not have a significant impact 
on child quantity. 

Miller (1988) 
-Australia 
-1973 
 

-Social classes of ‘upper’ ‘middle’ 
‘lower’ and ‘working’ as the proxy 
for wealth.  

Being in the social class of ‘middle’ had a 
significant positive impact on child quantity. Being 
in the social class of ‘upper’ did not have a 
significant impact on child quantity. 
 

Wolfe and Behrman (1986) 
-Nicaragua 
-1977/78 
 

-Other household income as the 
proxy for wealth. 

Other household income did not have a significant 
impact on child quantity or child quality. 

Rosenzweig (1999) 
-United States of America 
-1979 

-Parental earnings as the proxy for 
wealth. 

Parental earnings had a significant negative impact 
on child quantity for teenage girls. 
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Table 9.5 The Impact of Unearned Income on Fertility for Selected Studies 
 
Study/Country/Time Period 

 
 

Measure of Wealth/ 
Unearned Income 

 

Findings 
 

Schultz (1994) 
-United States of America 
-1980 

-Property income as the proxy for 
wealth. 

Property income had a significant positive impact on 
child quantity for white women aged 35 to 44 years. 
It did not have a significant impact on child quantity 
for white women aged 15 to 34 years and black 
women aged 15 to 44 years. 
 

Schultz (1990) 
-Thailand 
-1980/81 
 

-Public and private transfer 
payments as the proxy for wealth. 

Public and private transfer payments had a 
significant positive impact on child quantity. 

Zhang (1994) 
-China 
-1985 

-Whether the household owns a 
television, washing machine and 
refrigerator as the proxy for wealth. 
 

Ownership of a television, washing machine and 
refrigerator had a significant negative impact on 
child quantity, based on the probability of having a 
second child conditional on having one child. 
Ownership of a television, washing machine and 
refrigerator did not significantly impact on child 
quantity (based on the probability of having one 
child, or the probability of having three, four or five 
or more children conditional on already having 
children).  
 

Di Tommaso (1999) 
-Italy 
-1987,1988 and 1991 
 

-Unearned income comprised of 
capital income, pensions and other 
transfer payments and net real 
wealth as the proxies for wealth(b). 
 

Unearned income had a significant negative impact 
on child quantity. Net real wealth had a significant 
positive impact on child quantity. 

Kalwij (1998) 
-Netherlands 
-1987 to 1993 
 

-Household assets as the proxy for 
wealth. 

Household assets had a significant positive impact 
on child quantity. 

Wang and Famoye (1997) 
-United States of America 
-1989 
 

-Family income as the proxy for 
wealth. 

Family income had a significant negative impact on 
child quantity. 

Melkersson and Rooth (2000) 
-Sweden 
-1991 

-Whether women feel they are in 
the social classes of ‘upper’ 
‘middle’ ‘lower’ as the proxy for 
wealth. 

Being in different social classes did not have a 
significant impact on child quantity. 

Notes: (a) Parental earnings refer to the earnings of the woman’s parents. 
 (b) The study by Di Tommaso (1999) does not specify how net real wealth is 

measured. 
 

The findings regarding the relationship between wealth and child quality are also 

mixed142. As shown on Table 9.5, Brooks, Sams and Williams (1982) and Filmer and 

Silberberg (1977) indicate that child quality is positively correlated with unearned 

income. In contrast, the studies by De Tray (1973) and Wolfe and Behrman (1986) 

found that measures of wealth and unearned income did not influence child quality. 

 

Consistent with the argument in the previous section, the mixture of the findings in 

Table 9.5 relating to wealth and fertility may be due to difficulties researchers have 

in finding accurate measures of wealth and unearned income (also see Chapter 3 and 

Miller, 1988 for further discussion).  

                                                 
142 Although there is only a limited body of research which considers this relationship. 
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9.3 Fertility Behaviour and Human Capital Endowments and Employment 
Characteristics 

 

Women’s human capital and employment characteristics are also key determinants of 

fertility behaviour. This section reviews the literature on the relationship between 

women’s educational attainment and fertility and women’s labour supply and 

fertility. 

 

9.3.1 Fertility Behaviour and Human Capital 

The economic literature on fertility behaviour has identified women’s educational 

attainment as a key influence on a couple’s family size and child quality decisions. It 

is expected that women with higher levels of educational attainment will have a 

smaller number of children than women with lower levels of education. Women with 

higher levels of education are also expected to invest more in the quality of their 

children compared to women with lower levels of education.  

 

The main reason which may account for these expectations is the positive 

relationship between education and wages. Women with higher education levels have 

higher wages than women with lower education levels and thus have a higher 

shadow price of children. As such, more educated women are likely to have fewer 

children than less educated women. Furthermore, as more educated women have 

higher wages than their less educated counterparts, they are likely to have a greater 

ability to invest in child quality.  

 

However, it is common for fertility studies to include both wages (either actual or 

predicted wages) as well as educational attainment in models of child quantity and 

child quality. As women with higher levels of human capital are generally more 

career orientated than women with low levels of human capital, and childcare duties 

impede working, highly educated women are likely to have a smaller number of 

children than less educated women. In addition, highly educated women may place a 

greater value on child quality compared to less educated women, particularly if child 

quality is measured by children’s education. 
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The majority of the economic literature is consistent with the expectation that female 

educational attainment has a negative impact on the demand for child quantity143. For 

example, the studies by Cain and Dooley (1976), McDonald (1998), Cain and 

Weininger (1973), Carliner, Robinson and Tomes (1980), De Tray (1973), Dooley 

(1982), Gardner (1973), Rosenzweig (1999) and Sprague (1988) all found that higher 

levels of secondary schooling were associated with lower family size for women in 

developed countries. Similarly, Bollen, Glandville and Stecklov (2002), Handa 

(2000), Lam and Duryea (1999) and Nguyen-Dinh (1997) found that women living 

in developing countries with higher levels of schooling had a smaller number of 

children than women with lower levels of schooling144. 

 

Post-school educational attainment also has a negative impact on family size. For 

example, Miller (1988) found that in Australia the number of children ever born to 

women with post-school training was less than the number of children ever born to 

women with no post-school qualifications. Likewise, the analysis by Dooley (1982) 

suggested that higher levels of formal education had a negative influence on the child 

quantity decisions of women in the United States. 

 

The findings from the limited body of research on the impact of female educational 

attainment on child quality are also consistent with expectations. For example, Miller 

(1988) found that the average school leaving age of children in Australia was greater 

if they were born to women with higher levels of education than to women with 

lower levels of education. Similarly, De Tray (1973) and Wolfe and Behrman (1986) 

indicate that in America and Nicaragua, women with higher levels of human capital 

invest more in the schooling of their children compared to their less qualified 

counterparts. 
                                                 
143 There are some studies which are not consistent with this expectation. The studies by Boulier and 
Rosenzweig (1978), Moffitt (1984a), Melkersson and Rooth (2000), Wolfe and Behrman (1986) and 
Zhang (1994) found that female educational attainment was not a significant determinant of child 
quantity decisions. The study by Schultz (1973) found that women with higher educational 
attainments had more children than their less educated counterparts. 
144 There are a number of studies which examine the relationship between husbands’ educational 
attainment and fertility behaviour. Some studies have found that higher levels of husbands’ education 
have a negative influence on fertility (for example, see Boulier and Rosenzweig, 1978; Lam and 
Duryea, 1999; Nguyen-Dinh, 1997 and Schultz, 1973). Other studies have found that husbands’ 
human capital does not have a significant impact on couples’ fertility decisions. These include Bollen, 
Glandville and Stecklov (2002), De Tray (1973), Gardner (1973) and Wolfe and Behrman (1986). 
Given that there is no general consensus on the effects of husbands’ education on fertility behaviour, 
this relationship is not considered further. 
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9.3.2 Fertility Behaviour and Labour Supply 

Part 1 of this thesis examined the effect of children on women’s labour supply 

decisions. It found that children, particularly young children, have a negative impact 

on women’s labour force participation and hours of work decisions. Although the 

focus was on how children influence labour supply, Part 1 made mention to the fact 

the children may not be exogenous to women’s labour supply decisions. There is a 

small body of literature which argues that women’s labour supply affects their 

fertility behaviour145 (see Brewster and Rindfuss, 2000; Caudill and Mixon, 1995; 

Hout, 1978; Smith-Lovin and Tickameyer, 1978; Wang and Famoye, 1997 and 

Waite and Stolzenberg, 1976). The basis of this view may be plausible, despite being 

against theoretical expectations. Participation in the labour market increases the 

shadow price of children for women due to forgone wages. It also reduces women’s 

time and energy available for raising children. As such, it can be expected that 

women who supply greater quantities of labour, particularly over their entire lifetime, 

have fewer children than women who supply smaller quantities of labour. Women 

who also have high levels of labour force participation and hours of work may also 

have a greater demand for child quality as they are likely to have more resources to 

invest in the quality of their children.  

 

Studies which assume that the direction of causation flows from women’s labour 

supply to fertility decisions have found that women with higher levels of labour 

supply have fewer children. For example, Spain and Bianchi (1996) suggest that 

women in the paid labour force have one-half to one child less than women who are 

not in the labour force. Similarly, Wang and Famoye (1997) indicate that women 

who are employed have fewer children than their non-employed counterparts. Other 

studies have found that women’s labour supply affects their decisions to start a 

family to a greater extent than it affects decisions regarding total family size (see 

Blau and Robins, 1988 and Mason and Jensen, 1995). 

 

There are a number of studies which treat the relationship between women’s fertility 

and labour supply decisions as jointly determined (see, Brewster and Rindfuss, 2000; 

                                                 
145 As discussed in Chapter 3, the majority of the literature on fertility and women’s labour supply 
adopts the more common perspective that the direction of causation flows from fertility to labour 
force status. 
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Cain and Dooley, 1976; Hoem and Hoem, 1989 and Miller and Volker, 1983). That 

is, they assume that fertility and labour supply decisions are affected by each other. 

For example, Miller and Volker (1983) argue that the labour force participation rate 

and wage rates of married women both constitute aspects of the opportunity costs of 

having children. Theoretically, if these opportunity costs are high, the number of 

children women have will be reduced. Furthermore, Miller and Volker (1983) argue 

that the presence of children increases the home value of a wife’s time, and thus 

women with children may reduce their labour supply. 

 

Studies which simultaneously estimate models of women’s child quantity and labour 

supply decisions have found that children and labour supply are significantly affected 

by each other. For example, Miller and Volker (1983) indicate that participation in 

the labour market significantly reduced women’s probability of having two or more 

children. At the same time the study found that having two or more children 

significantly reduced the likelihood of women participating in the labour market. 

Likewise, the analysis by Cain and Dooley (1976) found that women’s decisions 

regarding labour force participation and number of children were both significantly 

influenced by each other.  

 

The array of findings in the literature regarding women’s employment status and 

fertility behaviour146 may in part be due to a failure to take account of the potential 

endogeneity of children variables in the estimation of models of labour force 

participation and hours of work. At the same time, the evidence reviewed above 

suggests that it may be important for fertility studies to acknowledge that there is a 

two-way relationship between fertility and labour supply147. 

 

9.4 Fertility Behaviour and Demographic Characteristics 

Demographic characteristics are also important influences on women’s fertility 

decisions, as they help shape a couple’s preferences for children and their 

                                                 
146 See Chapter 3 for further discussion on the effects of children on women’s labour supply decisions. 
147 The impacts of women’s industry and occupation of employment on fertility behaviour have also 
been considered in the literature. However, the findings regarding these variables are very mixed. For 
example, Cain and Weininger (1973) found that living in areas where there were industries that 
employed large numbers of women had a negative impact on the demand for children. In contrast, the 
studies by Nguyen-Dinh (1997) and Zhang (1994) found that women’s fertility decisions were not 
significantly influenced by the occupation they worked in. 
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preferences for their standard of living. This section examines how the demographic 

characteristics of women’s age (Section 9.4.1), ethnicity (Section 9.4.2), locality of 

residence (Section 9.4.3) and religion (Section 9.4.4) impact on a couple’s decisions 

regarding the number of children they have and the quality of each child148. 

 

9.4.1 Fertility Behaviour and Age 

The impact on a couple’s family size decisions of the age of the woman is clearly 

illustrated in the figure below. Most likely due to biological reasons, Figure 9.1 

shows that older women have more children than younger women. For example, the 

mean number of children ever born to women aged 20 to 24 years was 0.27 in 2001. 

For women aged 40 to 44 years it was 2.27. 

 

Apart from biological reasons, older women may have a larger number of children 

than younger women due to cohort effects. Figure 9.1 shows that older women, on 

average, have a larger number of children over their entire lifecycle than younger 

women. Thus, in 1981, the average number of children ever born to women aged 20 

to 44 years was 1.78. By 2001, it was only 1.32. 

 

The impact of women’s age on a couple’s child quality decisions is ambiguous. It 

could be the case that older women have had more time to accumulate resources to 

invest in their children’s quality compared to younger women. As such, older women 

may demand higher quality children than younger women. It may also be the case 

that as younger women are more likely to have higher levels of education over their 

lifecycle than older women149, and there is a high correlation between children and 

mother’s education levels, young women could have higher preferences for child 

quality than older women. Younger women could also invest more in their children’s 
                                                 
148 Some studies have considered how family characteristics, including marital status, extended 
families and children characteristics, influence couple’s fertility decisions. It has been reported that 
higher rates of marriage, having a husband present, having married parents, being married more than 
once or being married for many years have positive impacts on family size (see Handa, 2000; Poot 
and Siegers, 2001; Schultz, 1990 and Wolfe and Behrman, 1986, Melkersson and Rooth, 2000 and 
Nguyen-Dinh, 1997). Studies analysing the effect of extended families on fertility have found that 
living in extended families or having a larger number of siblings both positively influence the number 
of children women have (see Ketkar, 1979; Melkersson and Rooth, 2000; Rosenzweig, 1999 and 
Zhang, 1994). Studies which control for characteristics of children on fertility decisions have found 
that women who have a male child are less likely to have additional children (see Bollen, Glandville 
and Stecklov, 2002 and Angrist and Evans, 1997), and women who already have children aged under 
five years are also less likely to have another child (see Kalwij, 1998). 
149 See Young (1975) for further discussion on the cohort effects of education among women.  
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quality than older women as younger women may have greater access to new 

technologies to improve child quality, such as vaccinations for childhood diseases. 

 
Figure 9.1 Average Number of Children Ever Born to Australian Women by Age(a), 1981 and 

2001 
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Source:  ABS (2001b) Births, Cat. No. 3301.0, Canberra, Australia. 
Notes: (a) The average number of children was calculated under the assumption that women 

with six or more children have an average of 6.9 children. Data used in the figure 
was not available in more recent ABS publications. 

 

The majority of studies in the literature have acknowledged the importance of 

controlling for age in the estimation of the determinants of family size, although the 

specification of women’s age in the estimating equations varies considerably. Some 

studies use a linear specification for age (see Boulier and Rosenzweig, 1978; 

Gardner, 1973; Kalwij, 1998; Ketkar, 1979; Schultz, 1994; Wang and Famoye, 1997; 

Del Boca, 2002 and Wolfe and Behrman, 1986). Other studies include age in the 

estimating equations in quadratic form (see, Devaney, 1983; Handa, 2000; Miller, 

1988; Nguyen-Dinh, 1997 and Schultz, 1990) or include a number of variables 

relating to different age groups of women (see, Bollen, Glandville and Stecklov, 

2002; Di Tommaso, 1999 and Melkersson and Rooth, 2000).  
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Many fertility studies also restrict their samples to older women as a way of 

capturing the women’s completed fertility (see Cain and Dooley, 1976; Cain and 

Weininger, 1973; Carliner, Robinson and Tomes, 1980; De Tray, 1973; Dooley, 

1982; Gardner, 1973; Melkersson and Rooth, 2000 and Miller, 1988). For example, 

the sample in the study by Miller (1998) is women aged 30 to 69 years. Similarly, 

Melkersson and Rooth (2000) estimate the determinants of fertility using a sample of 

women aged 45 to 76 years.  

 

Furthermore, it is common for many studies to provide a disaggregated analysis of 

the determinants of fertility for women of different age groups. The analyses by Cain 

and Dooley (1976), Cain and Weininger (1973), Dooley (1980), Miller and Volker 

(1983), Schultz (1994) and Zhang, (1994) all take this approach. 

 

Despite the range of ways of controlling for women’s age, most studies have found a 

positive correlation between women’s age and their family size. The study by Miller 

(1988) also found a negative correlation between women’s ages and child quality. 

 

9.4.2 Fertility Behaviour and Ethnicity 

Women’s ethnicity, including their race, birthplace, proficiency in their destination 

country’s language and duration of residence in their destination country, is another 

potential determinant of fertility. As shown in Figure 9.2, the total fertility rates of 

women in Australia vary substantially by their country of birth. It appears that some 

immigrant women have much higher fertility rates than women born in Australia. For 

example, over the period 2000 to 2002 the average total fertility rate for immigrant 

women born in China was 2.1. It was 2.2 for immigrant women from Vietnam. In 

contrast, the average total fertility rate in 2000 to 2002 for Australian-born women 

was 1.7. Figure 9.2 also shows that the fertility rates for some other immigrant 

women are less than the rates for Australian-born women. For instance, from 2000 to 

2002 the average total fertility rate for immigrant women born in the United 

Kingdom was 1.6. Similarly, immigrant women born in Singapore had a total fertility 

rate of 1.2.  

 

The differences in the total fertility rates of women by their country of birth may be 

explained by a number of factors. It is possible that women born overseas have a 
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larger number of children than native-born women due to cultural factors. Immigrant 

women may have a smaller number of children than native-born women because of 

selectivity in migration that is driven by the costs associated with migration150.  

 
Figure 9.2  The Average Total Fertility Rates of Women in Australia, by Country of Birth 

(selected countries), 2000-2002 
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Source:  ABS (2002) Births, Cat. No. 3301.0, Canberra, Australia. 

 

Similar to the relationship between women’s age and the demand for child quality, 

the impact of women’s ethnicity on investments in the quality of children is 

ambiguous. Overseas-born women may be revealed as investing more in the quality 

of their children than native-born women due to the self-selection process driven by 

the costs of migrating with a large number of children. They may also invest more 

than native-born women due to the family investment hypothesis. Birrell (1987) 

argues that couples from non-English speaking backgrounds invest more in the 

education of their children than couples from English speaking backgrounds because 

of their aspirations for the economic and social advancement of their children. 

                                                 
150 Carliner, Robinson and Tomes (1980) suggest that the cost of migration is considerably higher for 
larger sized families. 
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Immigrant women may also invest less in their children’s quality than non-immigrant 

women due to cultural and taste differences.  

 

Table 9.6 reviews studies which control for ethnicity when modelling fertility. As 

shown in the table, most studies use race or birthplace variables. Of the studies 

reviewed, several examining women’s race have found that white women tend to 

have a smaller number of children than non-white women. For example, the studies 

by De Tray (1973), Gardner (1973), Moffitt (1984a), Rosenzweig (1999) and Wang 

and Famoye (1997) all found that white women had a smaller number of children 

than non-white women in America151. 

 
Table 9.6 The Relationship Between Ethnicity and Fertility Decisions for Selected Studies 
 
Study/Year/Country Measure of Ethnicity 

 
Findings 

Cain and Weininger (1973) 
-1960 
-United States of America 
 

-Women’s race (Mexican women and 
non-Mexican women). 

Women’s race did not significantly influence 
the number of children they had. 
 

De Tray (1973) 
-1960 
-United States of America 
 

-Women’s race (white women and 
black women). 

White women have a significantly smaller 
number of children than black women. The 
level of private school expenditure on 
children (proxy for child quality) was 
significantly higher for white women than for 
black women. 
 

Gardner (1973) 
-1968 
-United States of America 
 

-Women’s race (white women and non-
white women). 

Non-white women have a significantly larger 
number of children than white women. 

Moffitt (1984a) 
-1968 to 1975 
- United States of America 
 

-Women’s race (white women and non-
white women). 

Non-white women have a significantly larger 
number of children than white women. 
 

Carliner, Robinson and Tomes 
(1980) 
-1971 
-Canada 
 

-Women’s race measured by 
proficiency in English (women who 
spoke English as their first language 
and women who spoke French as their 
first language). 
 

Proficiency in English did not significantly 
influence the number of child women have. 

Miller (1988) 
-1973 
-Australia 
 

-Women’s birthplace (born in Australia 
and born overseas). 
-Women’s duration of residence in 
Australia for overseas-born women. 

Overseas-born women have a significantly 
smaller number of children than Australian-
born women. Immigrant women who have 
been residents to Australia for longer periods 
have a significantly larger number of children 
than immigrant women who have been living 
in Australia for shorter periods. The level of 
children’s education (proxy for child quality) 
was significantly higher for overseas-born 
women than for women born in Australia. 
Duration of residence was not a significant 
determinant of child quality. 

                                                 
151 The exceptions to these findings include the studies by Cain and Weininger (1973), Carliner, 
Robinson and Tomes (1980) and Bollen, Glandville and Stecklov (2002). These studies found that 
women’s race did not significantly influence the couple’s child quantity decisions in America, Canada 
or Ghana respectively. 
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Table 9.6 The Relationship Between Ethnicity and Fertility Decisions for Selected Studies 
 
Study/Year/Country Measure of Ethnicity 

 
Findings 

Rosenzweig (1999) 
-1979 
-United States of America 

-Women’s race (white women and 
black women). 

Black teenage women who are not married 
have a significantly larger number of children 
than white teenage women. Black teenage 
women who are married have a significantly 
smaller number of children than white 
teenage women. 
 

Wang and Famoye (1997) 
-1979 
-United States of America 
 

-Women’s race (white women and non-
white women). 

White women have a significantly smaller 
number of children than non-white women. 
 

Bollen, Glandville and Stecklov 
(2002) 
-1985 and 1988/89 
-Peru and Ghana 
 

-Women’s race for Ghana (Ewe, 
Gaadang, Akan and foreign women). 
-Women’s Indigenous language of Peru 
(women whose first language is Peru’s 
indigenous language and women whose 
first language is a language other than 
Peru’s Indigenous language). 

Women’s race did not significantly influence 
the number of children women had in Ghana. 
Women whose first language was a language 
other than Peru’s Indigenous language had a 
significantly smaller number of children than 
women whose first language was Peru’s 
Indigenous language. 

 

The literature on women’s birthplace and child quantity indicates that women born 

overseas tend to have a smaller number of children than native-born women. For 

example, Miller (1988) found that in Australia, overseas-born women have fewer 

children than Australian-born women. The study also found that women who had 

recently migrated to Australia had a smaller number of children than immigrant 

women who had lived in Australia for longer periods. Likewise, Bollen, Glandville 

and Stecklov (2002) suggest that women who were not proficient in the native 

language of Peru had fewer children than women who spoke Peru’s native language. 

 

There is only a limited amount of economic research on the impact of women’s 

ethnicity on their child quality decisions152. The study by Miller (1988) found that 

children of immigrant women had higher levels of schooling than children of 

Australian-born women. De Tray (1973) found that white women had higher levels 

of private school expenditure on their children than non-white women. 

 

9.4.3 Fertility Behaviour and Locality 

Women’s locality is another potential determinant of fertility decisions. As presented 

in the following figure, it appears that women living in capital cities have fewer 

children than women living in rural areas. For example, the average total fertility rate 

for women living in major cities of Australia was 1.65 in 1999 to 2001. It was 2.04 

                                                 
152 Although the relationship between ethnicity and investments in child quality is well studied in the 
educational literature (for example see Birrell, 1987). 
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for women living in outer regional Australia and 2.27 for women living in remote 

Australia. 

 

Most of the empirical literature regarding the relationship between women’s locality 

and child quantity is consistent with the data illustrated in Figure 9.3153. Hence, 

Miller (1988) found that in Australia, women living in rural areas had a larger 

number of children than women living in metropolitan areas. Likewise, the studies 

by De Tray (1973), Dooley (1982), Cain and Dooley (1982), Schultz (1994) and 

Wang and Famoye (1997) all found that in America, living outside capital cities had 

a positive impact on child quantity decisions. Furthermore, Bollen, Glandville and 

Stecklov (2002), Carliner Robinson and Tomes (1980), Nguyen-Dinh (1997) and 

Zhang (1994) also found that this was the case using data from Ghana and Peru, 

Canada, Vietnam and China, respectively. 

 
Figure 9.3  The Total Fertility Rates of Women in Australia, by Locality, 1999-2001(a) 

 

 

Source:  ABS (2001b) Births, Cat. No. 3301.0, Canberra, Australia. 
Notes: (a) The figures are based on the average of the total fertility rates for 1999, 2000 and 

2001. Data used in this figure was not available in more recent ABS catalogues. 
 

                                                 
153 There are two studies which do not confirm the data illustrated in the figure. Melkersson and Rooth 
(2000) found that women’s child quantity decisions did not vary significantly by their locality in 
Sweden. Wolfe and Behrman (1986) found that this was also the case for Nicaragua. However it 
should be noted that Wolfe and Behrman (1986) found that women who lived in capital cities as a 
child had fewer children than women who lived outside capital cities as a child. 
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The findings regarding locality and fertility may be a result of the variations in the 

price of market inputs in the production of child services: the price of market inputs 

in the production of child services may be lower in rural areas than in metropolitan 

areas. As such, women in rural areas may have a larger number of children compared 

to their city living counterparts. 

 

The findings from studies which examine the relationship between locality and child 

quality are mixed. For example, De Tray (1973) found that women living on farms 

invested less in their children’s education than women living in non-farm areas. In 

contrast, Wolfe and Behrman (1986) found that living in the economic capital of 

Nicaragua had a negative impact on child quality. Miller (1988) found that women’s 

locality was an insignificant determinant of their children’s level of schooling. 

 

9.4.4 Fertility Behaviour and Religion 

A couple’s religion is also important to understanding fertility decisions. The religion 

of the couple may influence their taste and preferences for children. Religion may 

also influence the price of market inputs in the production of child services. For 

example, Catholic couples may have a higher psychic marginal cost of effective birth 

control, which implies a lower cost of having children (see Carliner, Robinson and 

Tomes, 1980 and Miller, 1988).  

 

Most likely a result of data limitations, there is only a small body of literature which 

examines the relationship between religion and fertility. The findings from these 

studies are presented in Table 9.7. As shown in the table, most studies control for 

Catholic religions (see Boulier and Rosenzweig, 1978; Cain and Dooley, 1976; Cain 

and Weininger, 1973; Carliner, Robinson and Tomes, 1980; Dooley, 1982; Miller, 

1988 and Miller and Volker, 1983). All but one of these studies found that women 

who were of Catholic religion had a larger number of children than non-Catholic 

women154. For example, the study by Carliner, Robinson and Tomes (1980) found 

that being Catholic increased the family size by 0.94 children in Canada. Likewise, 

Cain and Dooley (1976) found that the number of children born to white women who 

                                                 
154 The exception is Cain and Weininger (1973).  
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were Catholic was significantly larger than the number of children born to non-

Catholic women. 

 
Table 9.7 The Relationship Between Religion and Fertility Decisions for Selected Studies 
 
Study/Year/Country Measure of Religion 

 
Findings 

Cain and Weininger (1973) 
-1940 and 1960 
-United States of America 
 

-Catholic and non-Catholic women 
measured by the per cent of the 
population who are Catholic (1940 
data) and the per cent of the school age 
population in private schools, a proxy 
of individuals who are Catholic (1960 
data). 
 

Religion did not significantly influence 
child quality. 
 

Cain and Dooley (1976) 
-1970 
-United States of America 
 

-Catholic and non-Catholic women 
measured by the per cent of the school 
age population in private schools, a 
proxy of individuals who are Catholic. 
 

Women who were Catholic had a 
significantly larger number of children 
than non-Catholic women. 

Boulier and Rosenzweig (1978) 
-1970 
-United States of America 
 

-Catholic and non-Catholic women. Women who were Catholic had a 
significantly larger number of children 
than non-Catholic women. 
 

Dooley (1982) 
-1970 
-United States of America 
 

-Catholic and non-Catholic women 
measured by the per cent of the school 
age population in private schools, a 
proxy of individuals who are Catholic. 
 

Women who were Catholic had a 
significantly larger number of children 
than non-Catholic women. 

Carliner, Robinson and Tomes (1980) 
-1971 
-Canada 
 

-Catholic and non-Catholic women. Women who were Catholic had a 
significantly larger number of children 
than non-Catholic women. 

Ketkar (1979) 
-1972 
-Sierra Leone 
 

-Muslim women and Christian women. Religion did not significantly influence 
child quality. 

Miller (1988) 
-1973 
-Australia 
 

-Catholic and non-Catholic women. Women who were Catholic had a 
significantly larger number of children 
than non-Catholic women. Women 
who were Catholic had significantly 
higher quality children than non-
Catholic women. 
 

Miller and Volker (1983) 
-1976 
-Australia 
 

-Catholic women and non-Catholic 
women. 

Women who were Catholic had a 
significantly larger number of children 
than non-Catholic women. 

Bollen, Glandville and Stecklov (2002) 
-1988/89 
-Ghana 

-Women of ‘Traditional’ and ‘Other’ 
religions. 

Women who were of ‘Other’ religions 
had a significantly larger number of 
children than women of ‘Traditional’ 
religions. 

 

The study by Miller (1988) also considers the impact of religion on a couple’s 

decisions regarding child quality. It found that Catholic families invest more in their 

children’s quality than non-Catholic families. Thus, Miller (1988) reports that the 

average school leaving age155 for children of Catholic parents was almost one-third 

of a year higher than the average school leaving age for children of non-Catholic 

parents. 

                                                 
155 This is the proxy of child quality.  
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9.5 Fertility Behaviour and Government Policy and Society Characteristics 
Government policy and social characteristics are two other important determinants of 

fertility behaviour. Section 9.5.1 analyses how government policy, including 

childcare allowance payments, tax concessions and old age pension payments, 

influence fertility. Section 9.5.2 discusses how certain characteristics of the society, 

such as infant mortality rates and contraception usage, affect the demand for 

children. 

 

9.5.1 Fertility Behaviour and Government Policy 

Similar to the literature relating to women’s labour supply, there is a growing body 

of research on the impact of government policy initiatives on fertility behaviour156. 

The provision of government funding, such as childcare allowances and social 

security payments for women with children, may have a positive impact on a 

couple’s fertility decisions. This is because these types of policy increase unearned 

income in the family and thus have the potential to increase the demand for both 

child quantity and quality (see Lindert, 1978 and Schultz, 1981). Other forms of 

government policy, such as old age pension payments, may have a negative impact 

on a couple’s fertility decisions. This may be a result of couples in receipt of these 

payments no longer requiring their children to provide financial assistance to them 

when they retire (see Brooks, Sams and Williams, 1982 and Filmer and Silberberg, 

1977). 

 

Table 9.8 summarises the findings of studies which include measures of government 

policy in models of fertility. As shown in the table, almost all of the studies which 

control for government policies relating to social security payments for children or 

income tax concessions for children have found a positive relationship between 

government funding and family size (see Ermisch, 1988; Poot and Siegers, 2002, 

Rosenzweig, 1999 and Whittington, Alm and Peters, 1990). For example, the study 

                                                 
156 Whilst the literature regarding government policy and fertility decisions appears to be increasing, it 
is still fairly limited. This may be for a number of reasons. First, there are few data sets which include 
variables relating to government policy. Second, many fertility studies use cross-sectional data, and as 
government policy changes occur mostly over time they simply cannot be analysed using point-in-
time data. Finally, there are issues of causation. The inclusion of government policy variables in the 
models of fertility suggests that government policy influences fertility decisions. However, it may be 
the case that fertility decisions affect government policy. Another government policy considered has 
been the impact of child care aviablity on fertility decisions. It has been found that child care  
avaiablity has a postive impact on women’s fertility bahviour (see Del Boca, 2002). 
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by Whittington, Alm and Peters (1990) found that the family size elasticity with 

respect to tax concessions for having children ranged from 0.127 to 0.248 in 

America. Likewise, Poot and Siegers (2002) report that increases in government 

provided social security reduced the total fertility rates in New Zealand and the 

Netherlands. The study by Rosenzweig (1999) found that government payments 

made to families with dependent children increase the likelihood of teenage girls and 

young women having children out of wedlock. 

 
Table 9.8 Government Policy and Fertility Decisions for Selected Studies 
 
Study/Year/Country Type of Government Policy 

 
Findings 

Poot and Siegers (2001) 
-1901 to 1993 (New Zealand) and 
1912 to 1990 (the Netherlands) 
-New Zealand and the Netherlands 
 

-Social security payments for children 
and old age pension. 

Increases in social security payments for 
children had a significant positive impact on 
family size in both countries. Increases in the 
old age pension had a significant negative 
impact on family size in both countries. 
 

Whittington, Alm and Peters 
(1990) 
-1913 to 1984 
-United States of America 
 

-Income tax concessions for families 
with dependent children, known as 
‘Personal Exemption’ tax concessions. 

Increases in tax concessions for families with 
dependent children had a significant positive 
impact on family size. 

Brooks, Sams and Williams (1982) 
-1921 to 1976 
-Australia 

-The real old age pension and the real 
invalid pension. 

Increases in the real old age and invalid 
pension had a significant negative impact on 
family size. 
 

Filmer and Silberberg (1977) 
-1922 to 1974 
-Australia 
 

-The real old age pension and the real 
invalid pension. 

Increases in the real old age and invalid 
pension had a significant negative impact on 
family size. 
 

-Ermisch (1988) 
-1952 to 1983 
-United Kingdom 
 

-Social security payments for children, 
known as the ‘Child Allowance’. 

Increases in social security payments for 
children had a significant positive impact on 
the probability of having an additional child. 
 

Rosenzweig (1999) 
-1979 
-United States of America 
 

-Social security payments for poor 
families, known as ‘Aid to Families 
with Dependent Children’. 
 

Increases in social security payments for 
children had a significant positive impact on 
family size. 

Schultz (1994) 
-1980 
-United States of America 

-Subsidies for family health care, 
known as ‘Medicaid’, social security 
payments and subsidies for food for 
poor families, known as ‘Aid to 
Families with Dependent Children and 
the Food Stamp Program’ and, social 
security payments and unemployment 
benefits for poor families, known as 
‘Aid to Families with Dependent 
Children and Unemployed Parents’. 

Increases in subsidies for family health care 
(‘Medicaid’) had a significant negative 
impact on family size. Increases in social 
security payment for children via ‘Aid to 
Families with Dependent Children and the 
Food Stamp Program’ and ‘Aid to Families 
with Dependent Children and Unemployed 
Parents’ did not significantly influence 
fertility behaviour for the majority of women. 
 

  

Contrary to economic theory, the study by Schultz (1994) found that increases in 

social security for children did not have a significant effect on women’s fertility 

behaviour. The study also found that increases in government subsidies for family 

healthcare had a negative impact on the demand for children. Schultz (1994) 

attributes these findings to the fact that social security for children is more generous 

to single women than to married women and, as such, does not influence the fertility 
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behaviour of all women. Furthermore, subsidies for family healthcare not only 

provide discounted medical cost but they also provide subsidised information on 

family planning and subsidised costs of avoiding unwanted pregnancies. 

 

Studies which have considered the effects of old age pensions on fertility behaviour 

have found that increases in the old age pension have a negative impact on family 

size. These include Brooks, Sams and Williams (1982), Filmer and Silberberg (1977) 

and Poot and Siegers (2002). The results from these studies imply that if parents do 

not have to rely on their children to provide financial security for them when they 

become aged, the demand for children falls. 

 

An important conclusion from the discussion above is that government policy has 

varied effects on a couple’s fertility decisions. Furthermore, policy aimed at 

increasing fertility rates, such as childcare allowances, may be ineffective if 

governments also have policies such as the provision of old age pensions that have a 

negative impact on fertility rates. 

 

9.5.2 Fertility Behaviour and Characteristics of the Society 

There are a number of characteristics of society which are also important to the 

understanding of fertility behaviour. This section discusses two characteristics of 

significance, child mortality rates and contraception usage157. 

 

Child Mortality Rates 

There are two possible effects of the child or infant mortality rate on a couple’s 

decisions regarding family size. It is possible that increases in the infant mortality 

rate may have a positive impact on child quantity as couples may have a greater 

number of children if the likelihood of one of their children dying is high. It may also 

be possible that higher infant mortality rates have a negative impact on family size as 

                                                 
157 Other characteristics of society which have been used in fertility studies include levels of 
immigration, war variables and population variables. Studies which consider levels of immigration 
have found that higher immigration rates have a positive impact on child quantity (see Whittington, 
Alm and Peters, 1990). Studies which control for wars have found that during times of war, family 
size is reduced (see Brooks, Sams and Williams, 1982; Filmer and Silberberg, 1977 and Whittington, 
Alm and Peters, 1990). Studies which take into account population size on fertility decisions have 
found that larger populations had lower fertility rates (see Cain and Weininger, 1973 and Carliner, 
Robinson and Tomes, 1980). 
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couples may have preferences for a higher standard of living (attained through means 

of other child services) if the risk of losing children is large. Furthermore, the costs 

of replacing children and the pain of losing children may be greater than having more 

children if the infant mortality rate is high. 

 

It is possible for infant mortality rates to also influence a couple’s preferences for 

child quality. Again, there are two opposing effects. Higher infant mortality rates 

may have a positive impact on fertility where a couple choose to invest in the quality 

of their children to reduce the likelihood of them dying. Higher infant mortality rates 

may also have a negative impact on child quality as a couple may choose to invest 

less in their children where the chances of them dying are high. 

 

The empirical literature on the impact of infant mortality rates tends to suggest that 

most couples increase their family size when infant mortality rates are high (see 

Bollen, Glandville and Stecklov, 2002; De Tray, 1973; Handa, 2000; Ketkar, 1979; 

Nguyen-Dinh, 1997 and Schultz, 1973). It appears that this is most likely the case for 

developing countries. For example, Bollen, Glandville and Stecklov (2002) found 

that women in Peru are significantly more likely to have another child if the infant 

mortality is higher. The studies by Ketkar (1979) and Schultz (1973) found a similar 

pattern for Sierra Leone and Taiwan, respectively. 

 

The majority of studies which use data on developed countries tend to indicate that 

infant mortality rates do not significantly influence family size decisions or that 

infant mortality rates have a negative impact on family size158. For example, 

Whittington, Alm and Peters (1990) suggest that changes in the infant mortality rate 

did not affect total fertility rates in America from 1913 to 1984. Similarly, Poot and 

Siegers (2002) found that survival rates of children to the age of 15 years did not 

have a significant impact on family size in New Zealand over 1901 to 1993 or the 

Netherlands over 1912 to 1990. The Australian studies by Brooks, Sams and 

Williams (1982) and Filmer and Silberberg (1977) both indicate that higher infant 

mortality rates had a negative impact on the total fertility of women. The studies 

attribute this finding to the costs of replacing children. 
                                                 
158 With the exception of the study by De Tray (1973) which found that infant mortality rates had a 
positive impact on fertility for women in America. 
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The empirical literature on the links between infant mortality and child quality points 

to child mortality rates having a negative impact on investment in children’s quality. 

Thus, De Tray (1973) found that increased infant mortality rates reduced investments 

in private school expenditure for children in America. Likewise, Brooks, Sams and 

Williams (1982) and Filmer and Silberberg (1977) suggest that higher infant 

mortality rates reduce the amount of government and private expenditure on children 

aged 5 to 19 years in Australia. The findings from these studies may imply that 

couples reduce their investments in the quality of their children as the risk of their 

children dying increases. 

 

Contraception Usage 

Contraception usage is another important determinant of fertility. Clearly, increased 

contraception usage or improvements in contraception will have a negative impact on 

family size. This is because contraception usage allows couples to exercise better 

fertility control and reduces the likelihood of unwanted pregnancies. Increased 

contraception usage is expected to have a positive impact on child quality decisions 

as couples can be fairly certain of the number of children they have, and thus they 

can plan their child quality. 

 
Table 9.9 Contraception Usage and Fertility Decisions for Selected Studies 
 
Study/Year/Country Measure of Contraception 

Usage 
 

Findings 

Whittington, Alm and Peters (1990) 
-1913 to 1984 
-United States of America 
 

-The availability of the 
contraceptive pill. 

Increases in the availability of the 
contraceptive pill had a significant negative 
impact on family size. 

Brooks, Sams and Williams (1982) 
-1921 to 1976 
-Australia 

-Usage of the contraceptive pill. Increases in usage of the contraceptive pill 
had a significant negative impact on family 
size. Increases in usage of the contraceptive 
pill had a significant positive impact on child 
quality. 
 

Filmer and Silberberg (1977) 
-1922 to 1974 
-Australia 
 

-Usage of the contraceptive pill. Increases in usage of the contraceptive pill 
had a significant negative impact on family 
size. Increases in usage of the contraceptive 
pill had a significant positive impact on child 
quality. 
 

Nguyen-Dinh (1997) 
-1988 
-Vietnam 

-Community’s knowledge of 
contraception. 

Increases in the community’s knowledge of 
contraception had a significant negative 
impact on child quantity. 

 

Most likely due to data limitations, there are only a few empirical analyses of the 

impact of contraception usage on fertility decisions. The results from several studies 

are summarised in Table 9.9. As shown in the table, all studies have found that 
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contraception usage has a negative impact on child quantity decisions. For example, 

Whittington, Alm and Peters (1990) found that the availability of the contraceptive 

pill had a negative impact on total fertility rates in America. Table 9.9 also shows 

that contraception usage positively influences child quality. For example, Brooks, 

Sams and Williams (1982) found that usage of the contraceptive pill was associated 

with increased government and private expenditure on children aged 5 to 19 years. 

 

9.6 Summary and Conclusion 

This chapter has reviewed the economic literature on the determinants of fertility 

behaviour. Through consideration of both the Australian and international literatures, 

the chapter has found that a couple’s decisions regarding child quantity and child 

quality are largely influenced by economic variables. In particular, women’s wages 

or potential wages appear to have a negative impact on the number of children they 

have and a positive impact on investments in child quality. Husbands’ earnings as 

well as other unearned income were found to generally increase family size and the 

quality of children. 

 

The literature review has identified that women’s educational attainment and labour 

supply significantly reduce the number of children they have. These two factors were 

also associated with increases in the demand for child quality.  

 

Demographic characteristics, including women’s age, ethnicity, locality and religion, 

were acknowledged as key factors which influence their tastes for child quantity and 

child quality. The literature review has also recognised that government policy and 

social conditions have the potential to change a couple’s preferences regarding the 

number of children they have and their investments in child quality. 

 

The following chapter illustrates how some of the factors discussed above may 

influence the fertility of Australian women. This is achieved by providing a profile of 

women’s fertility behaviour across economic variables, human capital and 

employment characteristics and demographic traits. 

 



Chapter 10    
   

   318 

Chapter 10 
The Determinants of Fertility for Australian Women: 

 A Profile  

 
10.1 Introduction 

The previous chapter discussed the findings of the Australian and international 

literatures on the determinants of the fertility behaviour of women. The review found 

that women’s decisions regarding the number of children they have, as well as the 

quality of each child, were influenced by a wide range of characteristics. This 

included economic variables, human capital endowments, demographic traits, family 

characteristics and government policy.  

 

This chapter provides a profile of the links between some of the characteristics 

considered in the previous chapter and women’s family size decisions in Australia. 

Like many fertility studies, the profile presented in this chapter, as well as the 

statistical analysis of Chapter 12, does not consider the determinants of child quality. 

This is because the data set used in this thesis does not contain sufficient proxies of 

the quality of children, such as investments in children’s education and expenditure 

on children. 

 

Using cross-tabulations, the profile illustrates how women’s decisions on the number 

of children they have are influenced by their wages and unearned income, cost of 

living, high school leaving age, post-school qualifications, age, ethnicity, locality, 

marital status, husbands’ labour force status and the presence of other family 

members. The data are drawn from the ABS’s Survey of Families in Australia, 

conducted in 1992.  

 

The data sample restrictions applied in this profile are those which have been used 

throughout the thesis. Namely, the data sample is restricted to women aged 20 to 59 

years who are members of either a couple, lone-parent or related individuals family 

who live in one-family households. Women who did not state or know their family 

income and their income from wages and salaries, government pensions and benefits, 

investments and other sources were excluded from the sample. The sample also 
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excludes women who are self employed, work in family businesses without pay or 

receive payments in kind. The weighted total Australian population sample size is 

3,649,577.  

 

The chapter is structured as follows. Section 10.2 presents a profile of the number of 

children ever born to women by their economic variables (Section 10.2.1), human 

capital endowments (Section 10.2.2), demographic traits (Section 10.2.3) and family 

characteristics (Section 10.2.4). A summary is presented at the end of the chapter 

(Section 10.3). 

 

10.2 Fertility and Selected Characteristics of Women 

This section compares the number of children ever born to women of different 

characteristics. Approximately 24.1 per cent of all women aged 20 to 59 years were 

childless. Around 14.7 per cent had one child, 29.6 per cent had two children, 19.4 

per cent had three children and 12.2 per cent had four or more children. The mean 

number of children ever born to women aged 20 to 59 years was 1.9 children159. 

  

As discussed in the following, the fertility rates of women vary according to their 

economic variables (Section 10.2.1), human capital endowments (Section 10.2.2), 

demographic traits (Section 10.2.3) and family characteristics (10.2.4). 

 

10.2.1 Family Size and Economic Variables 

Chapter 9 indicated that economic variables play a large role in determining 

women’s fertility behaviour. This section examines the relationship between the 

number of children ever born and the economic variables of wages, unearned income 

and the cost of living. 

 

Number of Children Ever Born and Wages 

As discussed in the previous two chapters, women’s wages or their potential wages 

are a key determinant of their family size decisions. In most studies of fertility, 

women’s wages act as a proxy for the cost of children. Theoretically, as the women’s 
                                                 
159 The Survey of Families in Australia does not give the actual number of children ever born for 
women who have more than eight children, presenting this information in an ‘8 or more children’ 
open-ended category. As nine children are used for this category, the mean number of children ever 
born, given throughout this chapter and the empirical analysis, may be slightly mismeasured. 
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wages increase, and hence the shadow price of children increases, women’s fertility 

rates fall. 

 
Table 10.1 The Number of Children Ever Born to Women (per cent distribution) by Wages, 

Australia, 1992(a) 

 
Gross Weekly Wages  Number of Children Ever Born (%) Mean  
and Salaries Zero One Two Three Four or 

More 
 

 Number of 
Children 

Less than $300 39.9 9.7 26.8 19.2 4.4 100.0 1.4 
$300 to $449 48.4 10.0 21.6 14.5 5.5 100.0 1.2 
$450 to $768 46.6 13.0 23.1 11.5 5.8 100.0 1.2 
More than $768 43.8 13.4 26.1 12.7 4.0 100.0 1.2 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 1,137,305 (women working full time) 
N = 3,649,577 (all women) 

Notes:  (a) For this table, the data are restricted to women who are employed full-time. 
 

The data in Table 10.1 are consistent with theoretical expectations, though the 

empirical relationship is not very strong. Thus, Table 10.1 shows that women with 

low earnings had a larger number of children than women with high earnings160. For 

example, 23.6 per cent of women earning less than $300 per week had three or more 

children (19.2 per cent had three children and 4.4 per cent had four or more 

children). In comparison, only 17.2 per cent of women earning more than $768 a 

week had this family size (13.2 per cent had three children and 4.0 per cent had four 

or more children). 

 

Table 10.1 also shows that there were a considerably higher proportion of women on 

higher wages who were childless compared to the proportion of women on lower 

wages. Hence, approximately 46.6 per cent of women who received more than $768 

a week from wages and salaries were childless. The proportion of women earning 

$300 to $449 a week who were childless was 48.4 per cent. In contrast, only 39.9 per 

cent of women earning $300 a week did not have a child. 

 

Number of Children Ever Born and Unearned Income 

Unearned income is another important determinant of women’s fertility behaviour. If 

‘the number of children ever born’ is a normal good, women receiving higher levels 

                                                 
160 This is based on women who work full-time earning wages and salaries. 
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of unearned income should have a larger number of children than women receiving 

lower levels of unearned income161. 

 

The following table profiles the number of children ever born to women by three 

measures of unearned income, income from investments, income from other sources 

and husbands’ wages. As shown in the table, women who were in receipt of income 

from investments had a slightly lower mean number of children than women who 

were not receiving income from investments. Thus, in 1992, the mean number of 

children born to women who had income from investments was 1.8 children. It was 

1.9 children for women without investment income. 

 

This finding may be a result of the correlation between investment income in the 

current period and wages in the previous period. Women who have investments are 

likely to have or have had higher wages than women who do not have investments. 

As such, women with investments may have fewer children than women without 

investments. 

 

For the women in receipt of investment income, the data in Table 10.2 are consistent 

with the hypothesis that higher levels of unearned income are associated with higher 

levels of fertility. For example, 12.1 per cent of women with investment income of 

more than $41 a week had four or more children. In comparison, the proportion of 

women whose investment income was less than $10 a week with four or more 

children was only 8.5 per cent. Similarly, the mean number of children born to 

women whose income from investments was more than $41 a week was 2.0 children. 

It was 1.9 children for women with investment income of $10 to $41 a week and 1.6 

for women whose weekly investment income was less than $10. 

 

Table 10.2 shows that women receiving income from other sources also had a larger 

number of children than women who did not receive income from other sources. 

Thus, the mean number of children born to women with income from other sources 

                                                 
161 It is also possible that women receiving a higher level of unearned income may have a smaller 
number of children than women receiving a lower level of unearned income because women with 
higher levels of unearned income may substitute child quantity for child quality. However, the 
majority of the literature points to women with higher levels of unearned income having a larger 
number of children. 
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was 2.2 children. This was 0.3 of a child higher than the mean number of children 

born to women without income from other sources (mean of 1.9 children). 

Furthermore, the proportion of women in receipt of income from other sources who 

were childless (one-tenth) was considerably lower than the proportion of women 

without income from other sources who did not have children (one-quarter).  

 
Table 10.2 The Number of Children Ever Born to Women (per cent distribution), by 

Unearned Income, Australia, 1992 

 
Gross Weekly Income  Number of Children Ever Born (%) Mean  
 Zero One Two Three Four 

or 
More 

 

 Number of 
Children 

From Investments        
Less than $10 30.9 15.9 27.9 16.8 8.5 100.0 1.6 
$10 to $41 21.5 12.9 32.4 19.7 13.5 100.0 1.9 
More than $41 19.8 10.6 33.9 23.6 12.1 100.0 2.0 
All women who have an investment 25.0 13.5 30.9 19.7 10.9 100.0 1.8 
Women without an investment 23.9 15.0 29.3 19.3 12.5 100.0 1.9 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
        
Other Sources         
Less than $50 5.9 27.2 32.5 26.2 8.2 100.0 2.1 
$50 to $124 6.9 11.9 38.6 28.3 14.3 100.0 2.4 
More than $124 19.1 17.3 25.9 21.0 16.7 100.0 2.1 
All women who have other sources of income 9.4 18.8 33.4 25.8 12.6 100.0 2.2 
Women who do not have other sources of 
income 

24.8 14.5 29.4 19.1 12.2 100.0 1.9 

All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
 
Husbands’ Wages 

       

Not married  47.5 13.9 18.4 10.5 9.7 100.0 1.3 
Husband did not receive a wage 13.1 13.5 31.6 22.4 19.4 100.0 2.4 
Less than $382 22.5 17.1 29.1 19.3 12.0 100.0 1.9 
$382 to $613 20.7 17.1 31.6 20.8 9.8 100.0 1.8 
$614 to $768 19.1 15.7 34.6 21.3 9.3 100.0 1.9 
More than $768 15.8 12.4 36.6 24.1 11.1 100.0 2.1 
All women whose husband received a wage 19.3 15.6 33.2 21.6 10.3 100.0 1.9 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
    

N = 422,027 (women who have investment income) 
N = 156,920 (women with income from other sources) 

N = 2,03,5968 (whose husbands’ received a wage) 
N = 3,649,577 (all women) 

 

Among the women receiving income from other sources, there was a positive 

correlation between income and family size. For example, 8.2 per cent of women 

whose weekly income from other sources was less than $50 had four or more 

children. This was less than half the respective proportion of women whose income 

from other sources was more than $124 a week (proportion of 16.7 per cent). In 

addition, 27.2 per cent of women with income from other sources of less than $50 a 

week had one child. The proportion of women whose weekly income from other 

sources was more than $124 with one child was only 17.3 per cent. 
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The pattern of unearned income having a positive impact on family size can also be 

seen in the links between husbands’ wages and family size. Hence, Table 10.2 

indicates that the number of children born to women with husbands earning higher 

wages was substantially larger than the number of children born to women whose 

husbands had low wages or women who did not have a husband earning a wage. For 

example, the mean number of children born to women whose husbands had a weekly 

wage of more than $768 was 2.1 children. It was 1.9 children for women whose 

husbands earned less than $382 a week. Similarly, only 15.8 per cent of women 

married to men earning more than $768 did not have children. This was 

approximately 30.0 per cent lower than the proportion of women whose husbands 

earned less than $382 a week who were childless (proportion of 22.5 per cent). 

 

An interesting feature of the data presented in Table 10.2 is the large number of 

children born to married women whose husbands did not receive wages and salaries. 

In 1992, the mean number of children born to married women whose husbands were 

not in receipt of wages was 2.4 children. It was only 1.3 children for not married 

women. 

 

The large number of children born to married women whose husbands did not 

receive wages could be attributed to the assortative mating theory (Apps, 1981). 

According to this theory, men and women seek out prospective partners who possess 

similar education and earnings characteristics. As such, women married to men who 

do not receive wages and salaries may also not receive wages and salaries. Therefore, 

these women may have a lower shadow price of children and hence have a larger 

number of children. The finding may also be attributed to the welfare payments 

given to men and women on low salaries or no salaries who have large numbers of 

children. Furthermore, there is evidence to suggest that families who have a low 

socio-economic standard of living tend to have a larger number of children than 

families who have higher standards of living (see Miller, 1988)162. 

                                                 
162 Families who have lower standards of living may have a larger number of children than families 
with higher standards of living because families with a lower standard of living may choose to invest 
more in child quantity rather than child quality, whereas families who have a high standard of living 
may have preferences for child quality over child quantity. They may also not have access to 
information regarding contraception and family planning. Furthermore, it may also arise due to a 
causation issue where the number of children in the family influences their economic status. 
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Number of Children Ever Born and the Cost of Living 

Chapter 9 identified that a higher cost of living negatively influences women’s 

fertility behaviour, using many different measures for the cost of living. For example, 

Ermisch (1988) found that increases in inflation as well as the price of housing had a 

negative impact on women’s fertility rates. Sprague (1988) and Poot and Siegers 

(2001) found that increases in interest rates reduced the number of children ever 

born. Sprague (1988) also found that increases in the price of consumer durables 

reduced fertility rates and Cain and Weininger (1973) found that increases in the cost 

of having servants had a negative impact on family size. 

 

The Survey of Families in Australia does not contain data on these variables. 

However, it does contain information on the nature of a family’s occupancy. This 

variable has been used in labour supply studies to capture the cost of living163. It is 

assumed that women who are in the process of buying their home are likely to have a 

higher cost of living than women who own their home, due to the financial costs of 

having a mortgage. Women who rent or board may also have a higher cost of living 

than women who are home owners if their rent or board repayments are high. 

 

Table 10.3 profiles the number of children ever born by the nature of women’s 

occupancy. The data in this table are consistent with the hypothesis that women with 

a higher cost of living have a smaller number of children than women with a lower 

cost of living. In particular, Table 10.3 shows that women who were in the process of 

buying their home had a smaller number of children than women who owned their 

home. For example, the mean number of children born to women who were 

purchasing their home was 2.0 children. It was 2.4 children for women who owned 

their home. Likewise, 11.2 per cent of women with mortgages had four or more 

children. This was over 30.0 per cent lower than the proportion of female home 

owners with four or more children, of approximately 16.5 per cent. 

 

Table 10.3 also shows that almost one-fifth of women paying rent were childless. 

The proportion of female home owners who were childless was less than one-tenth. 

Similarly, approximately 20 per cent of women who rented their home only had one 

                                                 
163 See the literature review in Chapter 3 for further discussion. 
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child. This was 8 percentage points higher than the proportion of women who owned 

their home with one child (proportion of 12.0 per cent). 

 
Table 10.3 The Number of Children Ever Born to Women (per cent distribution) by the 

Nature of Occupancy, Australia, 1992 

 
Nature of Occupancy Number of Children Ever Born (%) Mean  
 Zero One Two Three Four or 

More 
 

 Number of 
Children 

Owns 8.9 12.0 36.8 25.8 16.5 100.0 2.4 
Purchasing 16.8 15.8 34.8 21.4 11.2 100.0 2.0 
Renting 23.5 20.0 26.2 17.1 13.2 100.0 1.8 
Boarding/living rent or board free/other  79.2 7.7 6.1 3.3 3.7 100.0 0.5 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 3,649,577 (all women) 

 

10.3.2 Family Size and Human Capital Endowments 

The Survey of Families in Australia contains information on a number of elements of 

an individual’s human capital endowments. As shown in the following profile, two 

that are of particular importance to the fertility behaviour of women are their age of 

completing high school and their post-school educational attainment. 

 

Number of Children Ever Born and School Leaving Age 

An important aspect of women’s fertility decisions is their school leaving age. 

Women who leave school at an earlier age are likely to have a larger number of 

children than women who leave school at a later age. This is a result of the 

differences in the earnings potential of the two groups. The empirical analysis in 

Chapter 6 found that women who completed high school (assumed to be all women 

who left school aged over 15 years) had wages which were 10 per cent larger than 

the wages of women who did not complete high school (assumed to be all women 

who left school aged under 16 years). As such, women who leave school at an earlier 

age have a lower shadow price of children and hence have larger sized families. 

 

The empirical links between fertility and age left school presented in Table 10.4 

follow the expected pattern. Thus, Table 10.4 shows that women who left school at a 

younger age had a considerably larger number of children than women who left 

school at an older age. For example, the mean number of children born to women 

who did not complete high school was 2.4 children. This was 0.6 of a child less than 

the mean number of children born to women who completed high school (mean of 
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1.8 children). Furthermore, almost one-fifth of women who left school aged under 16 

years had four or more children. In contrast, the proportion of women who left 

school aged over 15 years who had four or more children was less than one-tenth. 

 
Table 10.4 The Number of Children Ever Born to Women (per cent distribution) by School 

Leaving Age(a), Australia, 1992 
 
School Leaving Age Number of Children Ever Born (%) Mean  
 Zero One Two Three Four or 

More 
 

 Number of 
Children 

Aged under 16 years(b) 11.3 12.6 33.0 23.7 19.4 100.0 2.4 
Aged over 15 years 31.5 15.9 27.6 16.9 8.1 100.0 1.8 
All women not attending school 24.0 14.7 29.6 19.4 12.3 100.0 1.9 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 3,643,363 (women who are not at school) 
N = 3,649,577 (all women) 

Notes: (a) The sample excludes women who are still attending high school. 
 (b) The sample includes women who have never attended school. 
 

The profile shows that women who left school at an older age were more likely to be 

childless or have one child. Thus, approximately 47.4 per cent of women who left 

school aged over 15 years were in these two number of children ever born categories 

(31.5 per cent had zero children and 15.9 per cent had one child). The corresponding 

proportion of women who left school aged under 16 years who had fewer than two 

children was 36.5 per cent, with 11.3 per cent having no children and 12.6 per cent 

having one child. 

 

Number of Children Ever Born and Post-School Educational Attainment 

The large increase in women’s post-school educational attainment has been widely 

regarded as a main contributor to the fertility decline in Australia (for example see 

Barnes, 2001 and McDonald, 2001). This is due to a number of reasons. Firstly, 

women’s wages are positively correlated with their educational attainment. Chapter 6 

found that women with degrees earned 37.4 per cent more than women with no-post 

school education, and women with certificates and diplomas earned 13.1 per cent 

more than their unqualified counterparts. As such, women with higher education 

levels have a higher shadow price of children than the shadow price of children for 

women with lower education levels. 
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Secondly, women with post-school education may have a higher attachment to the 

labour force and thus have a smaller number of children164. The literature review in 

Chapter 9 found that working was negatively correlated with family size. 

 

Thirdly, women with higher levels of education may have preferences for child 

quality over child quantity. As discussed in the previous chapter, there is evidence to 

suggest that highly educated women have preferences for highly educated children 

(also see Miller, 1988). 

 

The following table shows that women with post-school qualifications had 

considerably smaller sized families than women without post-school qualifications. 

For example, the mean number of children born to women who had post-school 

education was 1.7 children. It was 2.0 children for women who did not possess post-

school qualifications165. Likewise, only 9.3 per cent women who had post-school 

qualifications had four or more children. This was 36.0 per cent smaller than the 

proportion of women without post-school qualifications who had four or more 

children, of 14.5 per cent. 

 
Table 10.5 The Number of Children Ever Born to Women (per cent distribution), by Post-

School Educational Attainment, Australia, 1992 
 
Post-School Educational  Number of Children Ever Born (%) 
Attainment Zero One Two Three Four or 

More 
 

 
Mean  

Number of 
Children 

Bachelor/higher degrees 38.7 15.9 27.3 12.2 5.9 100.0 1.3 
Trade/apprenticeship 23.7 14.9 34.3 15.6 11.5 100.0 1.8 
Certificate/diploma/other 17.9 18.3 33.3 9.9 20.6 100.0 2.0 
All women with qualifications 28.7 14.8 29.3 17.9 9.3 100.0 1.7 
No qualifications(a) 20.2 14.5 30.2 20.6 14.5 100.0 2.0 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 3,649,577 (all women) 
Notes: (a) The sample includes women who have never been to secondary school or are still 

attending secondary school. 
 

Women with degrees had a smaller number of children than women with lower 

ranked qualifications and those without post-school education. For example, 38.7 per 

cent of women with bachelor or higher degrees were childless. This was 15.0 

percentage points higher than the proportion of women with trade or apprenticeship 

                                                 
164 The higher attachment to the labour force for women with post-school qualifications may be due to 
the costs of investing in education.  
165 This also includes women who did not complete school and women who are still at school. 
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qualifications who were childless (23.7 per cent), 20.8 percentage points higher than 

the proportion of women with a certificate, diploma or other qualification who were 

childless (17.9 per cent) and 18.5 per cent higher than the proportion of unqualified 

women who were childless (20.2 per cent). Similarly, the mean number of children 

born to women with degrees was only 1.3 children. In comparison, the mean number 

of children born to women with trade/apprenticeship qualifications, 

certificate/diploma/other qualifications or no post-school qualifications were 1.8, 2.0 

and 2.0 children, respectively. 

 

An interesting feature in Table 10.5 is the high proportion of women with a 

certificate, diploma or other qualification who had a large number of children. 

Approximately 20.6 per cent of women with these qualifications had four or more 

children. The corresponding proportion for women with no post-school qualifications 

with four or more children was 14.5 per cent. The proportions were only 11.5 per 

cent for women with trade and apprenticeship qualifications and 5.9 per cent for 

women with degrees. This finding may be a result of the wages paid to women with 

these qualification types. It may also be a result of the types of jobs which women 

with these qualifications work in. For example, women with a certificate, diploma 

and other qualification may work in jobs which are suitable for working mothers, 

such as jobs which have flexible working hours, and hence women with these 

qualifications tend to have a larger number of children. 

 

10.2.3 Family Size and Demographic Traits 

A woman’s decision on the number of children she has is influenced by a wide range 

of factors which are of a demographic nature. As discussed below, these include age, 

ethnicity and locality. 

 

Number of Children Ever Born and Age 

Women’s ages are a key determinant of their fertility behaviour. The literature 

review found that older women have a larger number of children than younger 

women. This is because older women have had a longer time to reach their desired 

number of children. Furthermore, there are cohort effects. Thus, older women have a 

larger number of children over their entire lifecycle compared to younger women. 
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The data in Table 10.6 clearly demonstrates that older women have a larger number 

of children compared to the number of children born to younger women. For 

example, the mean number of children born to women aged 55 to 59 years was 3.0 

children. It was only 0.4 children for women aged 20 to 24 years. Furthermore, 32.7 

per cent of women aged 55 to 59 years had four or more children. This was 32.2 

percentage points larger than the proportion of women aged 20 to 24 years with the 

same number of children (0.5 per cent). 

 

Table 10.6 shows that younger women have fewer children compared to older 

women. Thus, over 65 per cent of women aged 20 to 29 years (which covers the first 

two age cohorts) had one child or no children166. The equivalent proportion of 

women aged in their 50s with one child or no children was less than 16.0 per cent167. 

 
Table 10.6 The Number of Children Ever Born to Women (per cent distribution), by Age, 

Australia, 1992 
 
Age Number of Children Ever Born (%) Mean  
 Zero One Two Three Four or 

More 
 

 Number of 
Children 

20 to 24 years 75.0 15.7 6.7 2.1 0.5 100.0 0.4 
25 to 29 years 41.7 25.7 21.6 8.0 3.0 100.0 1.0 
30 to 34 years 18.5 18.5 34.3 19.2 9.5 100.0 1.9 
35 to 39 years 9.1 12.2 39.9 26.4 12.4 100.0 2.3 
40 to 44 years 7.0 11.0 40.3 27.3 14.4 100.0 2.4 
45 to 49 years 6.5 8.8 38.6 27.7 18.3 100.0 2.5 
50 to 54 years 8.7 8.7 30.1 28.1 24.4 100.0 2.7 
55 to 59 years 5.8 9.7 26.1 25.7 32.7 100.0 3.0 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 3,649,577 (all women) 

 

An interesting feature of the data in Table 10.6 is the large differences in the 

proportions of women aged 25 to 29 years, 30 to 34 years or 35 to 39 years who were 

childless. Table 10.6 shows that 41.7 per cent of women aged 25 to 29 years did not 

have children. This was more than double the proportion of women aged 30 to 34 

years who were childless (proportion of 18.5 per cent) and more than four times the 

proportion of women aged 35 to 39 years who were childless (proportion of 9.1 per 

cent). This finding may suggest that the majority of women start their families by the 

time they are aged in their 30s. 
                                                 
166 For women aged 20 to 24 years, 75.0 per cent were childless and 15.7 per cent had one child. For 
women aged 25 to 29 years, 41.7 per cent did not have children and 25.7 per cent had one child. 
167 The proportions of women aged 50 to 54 years with no children or one child were 8.7 per cent and 
8.7 per cent respectively. The proportions of women aged 55 to 59 years who were childless or only 
had one child were 5.8 and 9.7 per cent, respectively. 
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Based on the data in Table 10.6, it is also possible to suggest that women appear to 

complete their fertility around the time when they are in their mid 30s to mid 40s. 

This is because the mean number of children born to women in these age groups are 

fairly similar168. They ranged from 2.3 children (women aged 35 to 39 years) to 2.5 

children (women aged 45 to 49 years). 

 

Number of Children Ever Born and Ethnicity 

Women’s ethnicity may affect their fertility decisions as different backgrounds and 

cultures have different tastes and preferences for children. Recall that Figure 9.2 in 

Chapter 9 showed that the fertility rates of women living in Australia varied 

substantially by their country of birth.  

 

The following table presents the links between women’s family size decisions and 

two measures of their ethnicity: (i) their birthplace and (ii) their duration of residence 

in Australia. As shown in the table, there was little variation in the mean number of 

children born to women by the country of birth categories. Hence, the mean number 

of children born to Australian-born women was 1.8 children. It was 1.9 children for 

immigrant women born in English speaking countries and 2.0 children for immigrant 

women born in non-English speaking countries. 

 

Despite the similarities in the mean number of children born to women of different 

birthplaces, there were considerable differences in the proportions of women born in 

Australia, born outside Australia in English speaking countries or born outside 

Australia in non-English speaking countries who were childless. Table 10.7 shows 

that there were a substantially higher proportion of Australian-born women who were 

childless compared to the proportion of ESB and NESB women who did not have 

children. Hence, approximately 26.0 per cent of women born in Australia were 

childless. This was almost 25 per cent higher than the proportion of immigrant 

women born in non-English speaking countries who did not have children 

(proportion of 20.9 per cent). It was nearly 43 per cent higher than the proportion of 

immigrant women born in non-English speaking countries who had not given birth to 
                                                 
168 The mean numbers of children born to women in their 50s were considerably higher than the mean 
numbers of children born to women in their mid 30s and 40s. This is most likely a result of cohort 
effects rather than older women, such as those in aged over 50 years, completing their fertility at an 
older age. 
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a child (proportion of 18.2 per cent). This finding may imply that ESB and NESB 

women have higher preferences for starting a family compared to Australian-born 

women. It may also be a result of the fact that ESB and NESB women are generally 

of an older age than their Australian-born counterparts169. 

 
Table 10.7 The Number of Children Ever Born to Women (per cent distribution), by 

Ethnicity, Australia, 1992 
 
Ethnicity Number of Children Ever Born (%) Mean  
 Zero One Two Three Four or 

More 
 

 Number of 
Children 

Birthplace        
Australia 26.0 13.9 28.1 19.8 12.2 100.0 1.8 
ESB(a) 20.9 15.0 33.5 19.5 11.1 100.0 1.9 
NESB(a) 18.2 18.0 33.3 17.5 13.0 100.0 2.0 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
        
Duration of Residence for Overseas Born        
Less than two years 37.0 19.1 27.4 11.0 5.5 100.0 1.4 
Two to four years 30.4 22.0 23.5 14.3 9.8 100.0 1.6 
Five to nine years 23.3 23.3 30.0 9.9 13.5 100.0 1.8 
Ten or more years  15.7 14.7 36.0 20.9 12.7 100.0 2.1 
All women born overseas 19.3 16.8 33.4 18.3 12.2 100.0 1.6 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 1,028,228 (women born overseas) 
N = 3,649,577 (all women) 

Notes: (a) ESB women refers to women born in the English speaking countries of New 
Zealand, the United Kingdom, Ireland, .the United States of America, Canada and 
Africa (excluding North Africa). NESB women refers to women born in the non-
English speaking countries of Other Oceania, Greece, Italy, Other Southern Europe, 
Germany, Other Northern and Western Europe, Eastern Europe and the former 
U.S.S.R., Lebanon, Other Middle East and North Africa, Other Southeast Asia, 
Northeast Asia, South Asia, Other America, and all Other Countries. 

 

Despite overseas-born women having a lower likelihood of being childless, the data 

in Table 10.7 show that migrating to a country has a negative impact on fertility 

behaviour. Hence, women who were recent immigrants to Australia were found to 

have fewer children than women who had lived in Australia for longer periods. For 

example, over 56 per cent of women who had immigrated to Australia within the two 

years prior to 1992 were either childless or had one child (approximately 37 per cent 

were childless and 19.1 per cent had one child). In comparison, less than 31 per cent 

of women who had lived in to Australia for at least ten years in 1992 had one child or 

no children (15.7 per cent were childless and 14.7 per cent had one child). Similarly, 

the mean number of children born to immigrant women who had lived in Australia 

for less than two years in 1992 was 1.4 children. This was 0.7 of a child lower than 

                                                 
169 Based on the data sample, the mean age for ESB and NESB women is 38.3 years and 39.6 years. It 
is 36.2 years for Australian-born women.  
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the mean number of children born to immigrant women who had lived in Australia 

for more than 9 years in 1992, of approximately 2.1 children. 

 

The analysis found that immigrant women who had been residents to Australia for 

longer periods of time were more likely to have three or more children compared to 

immigrant women who had lived in Australia for shorter periods of time. For 

example, over 33 per cent of women who had lived in Australia for ten years or more 

in 1992 had this family size (20.9 per cent had three children and 12.7 per cent had 

four or more children). In contrast, the proportion of immigrant women who had 

been residents in Australia for fewer than two years in 1992 with three or more 

children was less than 17 per cent (11.0 per cent had three children and 5.5 per cent 

had four or more children). 

 

Number of Children Ever Born and Locality 

Figure 9.3 in Chapter 9 showed that women who lived in the regional areas of 

Australia had a larger number of children than women who lived in the capital cities. 

This may be due to the price of market inputs in the production of child services 

being lower in rural areas than in capital cities. For example, women living in rural 

areas may have a lower shadow price of children than women living in non-rural 

areas. The empirical analysis in Chapter 6 found that women living outside the 

capital cities had wages which were 7 per cent lower than the wages of women living 

in the capital cities. As such, women living in non-capital cities may have a larger 

number of children than their counterparts living in capital cities. 

 

The pattern of the figures presented in Table 10.8 is similar to that illustrated in 

Figure 9.3. Hence, Table 10.8 shows that women living outside capital cities have a 

larger number of children than women living in capital cities. For example, the mean 

number of children for women living in the balance-of-Australia was 2.1 children. It 

was only 1.8 children for women living in capital cities. Similarly, 14.4 per cent of 

women living outside the capital cities had four or more children. This was almost 

one-third lower than the proportion of women living in capital cities with four or 

more children (proportion of 11 per cent). 
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Table 10.8 The Number of Children Ever Born to Women (per cent distribution), by Locality, 
Australia, 1992 

 
Locality Number of Children Ever Born (%) Mean  
 Zero One Two Three Four or 

More 
 

 Number of 
Children 

Lives in capital cities(a) 26.6 15.1 29.7 17.6 11.0 100.0 1.8 
Lives in the balance-of-Australia 19.4 14.0 29.5 22.7 14.4 100.0 2.1 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 3,649,577 (all women) 
Notes: (a) Lives in capital cities refers to women who live in Sydney, Melbourne, Brisbane, 

Perth, Adelaide, Hobart or the Australian Capital Territory. Lives in the balance-of-
Australia refers to women who live in the balance of the states (including urban and 
rural areas) and all women living in the Northern Territory. 

 

Despite the difference in the proportion of women living in capital cities and the 

balance-of-Australia with four or more children, Table 10.8 shows that there were 

similarities in the proportion of women living in the capital cities or non-capital cities 

with one or two children. Thus, 44.8 per cent of women living in a capital city of 

Australia had one or two children (15.1 per cent had one child and 29.7 per cent 

children). The proportion of women living in the balance-of-Australia with one or 

two children was 43.5 per cent (14.0 per cent had one child and 29.5 per cent had 

two children).  

 

Women who lived in capital cities were considerably more likely to be childless than 

women living in non-capital city areas. Hence, over one-quarter of women who 

resided in capital cities did not have children. This was 37 per cent higher than the 

proportion of women living in the balance-of-Australia who were childless 

(proportion of one-fifth). 

 

10.2.4 Family Size and Family Characteristics 

The literature review in Chapter 9 indicated that women’s family size decisions will 

also be influenced strongly by their family characteristics. This section considers the 

impact of marital status and the presence of other family members on the child 

quantity decisions of women. 

 

Number of Children Ever Born and Marital Status 

The decline in the number of people getting married and staying married is a key 

contributor to the fall in Australia’s fertility rates (see Barnes, 2001 and McDonald, 
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2001). As such, women’s marital status has become an important variable in the 

examination of fertility decisions.  

 

The expectations on the relationship between fertility behaviour and marital status 

are fairly obvious. Women who are married are considerably more likely to have 

children than never married women and women who are separated or divorced. 

 

The following table profiles women’s family size decisions and their marital status. 

Most likely due to age effects, the table shows that never married women were 

substantially more likely to be childless than married women. For example, over 

three-quarters of never married women did not have children. The corresponding 

proportion of married women who were childless was only one-fifth. Similarly, the 

mean number of children born to women who had never married was only 0.4 

children. This was 1.6 children less than the mean number of children born to 

married women, of approximately 2.0 children. 

 

Also likely due to age effects, women who were widowed had a considerably larger 

number of children compared to their counterparts with different marital status. For 

example, the mean number of children born to women who were widowed was 3.2 

children. This was 1.3 children larger than the average number of children born to all 

women.  

 
Table 10.9 The Number of Children Ever Born to Women (per cent distribution), by Marital 

Status, Australia, 1992 
 
Marital Status Number of Children Ever Born (%) Mean  
 Zero One Two Three Four or 

More 
 

 Number of 
Children 

Never married 77.6 12.5 5.5 2.7 1.7 100.0 0.4 
Married 17.6 15.0 32.7 21.8 12.9 100.0 2.0 
Separated or divorced 4.2 16.9 38.0 21.8 19.1 100.0 2.4 
Widowed 3.3 8.5 30.9 22.3 35.0 100.0 3.2 
All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 3,649,577 (all women) 

 

Table 10.9 shows women who were separated and divorced had considerably larger 

sized families than married women in 1992. For example, over 40 per cent of women 

who were separated or divorced had three or more children (21.8 per cent had three 

children and 19.1 per cent had four or more children). The equivalent proportion of 



Chapter 10    
   

   335

married women with three or more children was less than 35 per cent (21.8 per cent 

had three children and 12.9 per cent had four ore more children). Likewise, the mean 

number of children born to women who had separated or divorced was 0.4 of a child 

larger than the mean number of children born to married women (means of 2.4 

children and 2.0 children respectively). The higher proportion of women who were 

separated or divorced with three children may be a result of the welfare payments 

given to single mothers with a large number of children.  

 

A stand out figure in Table 10.9 is the relatively low proportion of women who were 

separated or divorced with no children. In 1992, only 4.2 per cent of women who 

were separated or divorced from their husbands were childless. In comparison, 17.6 

per cent of married women did not have children. This finding is likely to be a result 

of the data sample. The data sample from the Survey of Families in Australia is 

restricted to women living in households where there is more than one person 

present. Women who are separated or divorced do not live with their husbands. As 

such, separated or divorced women living in two or more person households are 

generally living with their children. 

 

Labour Supply and the Presence of Another Adult in the Family  

The presence of an ancestor living in the family is another potential determinant of 

women’s fertility decisions. However, the impact of an ancestor living in the family 

on family size decisions is ambiguous. Ancestors could have a positive impact on 

fertility decisions if they are able to assist the mother in child rearing duties. 

Ancestors could also have a negative impact on women’s family size decisions if 

they require care from the female head of the household. 

 

Table 10.10 shows that women who have ancestors living in their family have a 

considerably smaller number of children than women not living with ancestors. For 

example, over 50 per cent of women who lived in families where an ancestor was 

present were either childless or only had one child (24.9 per cent were childless and 

27.3 per cent had one child). In comparison, less than 39 per cent of women who did 

not have an ancestor living with them had one child or no children (14.7 per cent had 

one child and 24.1 per cent did not have children). Similarly, the mean number of 
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children born to women living with ancestors was 1.6 children. It was 1.9 children 

for women not living with ancestors.  

 
Table 10.10 The Number of Children Ever Born to Women (per cent distribution), by Whether 

They Have an Ancestor Living With Them, Australia, 1992 
 
Has an Ancestor Present Number of Children Ever Born (%) Mean  
 Zero One Two Three Four 

or 
More 

 

 Number of 
Children 

Has one or more ancestors living with them 24.9 27.3 23.3 15.7 8.8 100.0 1.6 
Does not have one or more ancestor s living 
with them. 

24.1 14.7 29.8 19.2 12.2 100.0 1.9 

All women 24.1 14.7 29.6 19.4 12.2 100.0 1.9 
      

N = 3,649,577 (all women) 

 

10.3 Summary and Conclusion 

This chapter has profiled some of the characteristics argued to influence women’s 

fertility behaviour in Australia. Using data from 1992, the profile found that the 

number of children born to women was positively correlated with their age, levels of 

income from investments, income from other sources and husbands’ wages. Women 

who owned their home, did not complete high school, were born in non-English 

speaking countries, were married or lived in the balance-of-Australia, also had a 

larger number of children. 

 

The chapter also found that women’s family size decisions were negatively 

correlated with their wages and educational attainments. Women who were born in 

Australia, were not married, lived in capital cities or lived with an ancestor also have 

fewer children. 

 

The following chapter provides a discussion on the various models used to estimate 

the determinants of implied completed family size. It also presents the model of 

fertility used in the econometric analysis in Chapter 12.  
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Chapter 11 
The Fertility Behaviour of Australian Women: 

Estimating Procedures and Models 

 
11.1 Introduction 

The previous chapter profiled some of the factors widely regarded as determinants of 

women’s family size decisions. Using data from 1992, the profile considered the 

links between the number of children women have and their economic, human 

capital, demographic and family characteristics. It found that the characteristics of 

having high levels of unearned income, owning a home, not completing high school, 

living in non-capital cities, being married or being born in non-English speaking 

countries were positively associated with women’s family size. Women who had 

higher wage rates, higher post-school education, were born in Australia, lived in 

capital cities or lived with an ancestor were found to have a smaller number of 

children than other women. 

 

This chapter presents the various modelling techniques used to estimate the 

determinants of family size decisions. It also outlines the multivariate model used to 

estimate the implied completed family size for women in this thesis170. The variables 

included in the model are similar to those factors outlined in the profile and the 

literature review. The multivariate model is based on a simple static model of 

fertility.  

 

The chapter is structured as follows. Section 11.2 discusses the procedures to 

estimate the determinants of fertility behaviour. Section 11.3 outlines the 

econometric models applied in the analysis of family size decisions. A summary of 

the chapter is provided in Section 11.4. 

 

 
                                                 
170 As discussed in the previous chapter, due to the poor proxies for child quality available in the 
Survey of Families in Australia, the empirical analysis in the thesis only considers the determinants of 
family size. This is consistent with the majority of fertility studies using cross-sectional data. These 
include Bollen, Glandville and Stecklov (2002), Handa (2000), Melkersson and Rooth (2000), 
Nguyen-Dinh (1997), Schultz (1990), Wang and Famoye (1997) and Zhang (1994). As such, this 
chapter does not consider the techniques used by studies to estimate models of child quality. 
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11.2 The Econometric Model and Estimation Methods  

This section provides a review of the estimation procedures used in economic studies 

of the determinants of family size (Section 11.2.1). It considers the main procedures 

used in studies from Australia as well as from overseas. The following sub-section 

(Section 11.2.2) outlines how these techniques, specifically, OLS, a Sequential Probit 

approach and an Ordered Probit approach, are applied in the estimation of the 

determinants of child quantity in this thesis. 

 

11.2.1 Review of Estimation Techniques 

There are many different methods available for the estimation of the determinants of 

family size. These can be broadly categorised into studies which use OLS, Sequential 

Probability models, Poisson Regression and Ordered Probability models171. 

 
OLS is the most common method used in the empirical literature to estimate the 

determinants of the number of children women have172. Studies which use this 

procedure treat the number of children ever born as a continuous variable from zero 

onwards. There are three main types of models to estimate the determinants of 

fertility which use OLS. These are summarised in Table 11.1. 

 

The first type of OLS model (noted as OLS Procedure I) involves only one step. The 

procedure estimates the determinants of family size as a function of the wife’s 

unearned income, actual wages (as a proxy for the shadow price of children) and a 

vector of observable characteristics which influence family size decisions. Examples 

of studies which take this approach to model fertility include Brooks, Sams and 

Williams (1982), Butz and Ward (1979), Cain and Dooley (1976), Cain and 

Weininger (1973), De Tray (1973), Devaney (1983), Dooley (1982), Ermisch (1979), 

Filmer and Silberberg (1977), Gardner, (1973), Jackson (1995) and Macunovich 

(1995)173. 

                                                 
171 Other procedures that have been used to estimate models of the determinants of fertility include 
Multi-logit (for example, Rosenzweig, 1999) and Probit (see Handa, 2000) models. While these 
procedures appear to be sound methods to estimate the determinants of fertility, their use in fertility 
studies is fairly limited. As such, the details on these estimating procedures will not be discussed in 
this thesis. 
172 It is also the common approach for the estimation of the determinants of child quality. 
173 It is important to note that many of the studies which use OLS Procedure I use time series data, or 
grouped averages from cross-sectional data sets. 
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Table 11.1 OLS Procedures to Estimate Fertility Models 
 
Procedure Description 

 
OLS Procedure I    
 Step 1 Estimate the determinants of the number of children born to women using the wife’s actual wage and the 

child quantity equation: 

jj nnnjnjnnj εAwvn +β+β+β+β=
3210

, 

  where:  
jn = The number of children ever born to the jth woman. 

   
jv = The unearned income for the jth woman. 

   
jnA = A vector of observed characteristics which affect the jth woman’s decisions on 

the number of children ever born. 
 

   
jw = The actual wages for the jth woman. 

   
jnε = The mean-zero random error term representing unobserved characteristics which 

affect the woman’s decisions on the number of children ever born. 
     
OLS Procedure II    
 Step 1 Estimate the determinants of the number of children born to women using a reduced-form model involving a 

vector of observable characteristics which affect women’s wages and the child quantity equation: 

jjj nwnnnjnnj εAAvn +β+β+β+β=
3210

, 

  where: 
jwA = A vector of observable characteristics which affect the woman’s wage. 

     
OLS Procedure III    
Step 1 Estimate the determinants of the wages for female workers only using OLS and the wage equation: 

jj wwwwj Aw ε+β+β=
10

, 

  
jwε = The mean-zero random error term representing unobserved characteristics which 

affect the woman’s wage. 
     
Step 2 Estimate the determinants of the number of children born to women using OLS, the wife’s predicted wage 

and the child quantity equation: 

jjj nnnnjnnj εwAvn +β+β+β+β= ˆ
3210

, 

 where: 
j

ŵ = Predicted wife’s wage obtained from Step 1. 

 

Studies which use OLS Procedure I argue that the inclusion of the wife’s actual wage 

is a good proxy for the shadow price of children because women’s current wages are 

reflective of their lifetime wage opportunities. This is because women’s age-earnings 

profiles remain relatively stable over time and their age-earnings profiles are 

relatively flat across age cohorts174.  

 

Despite the argument above, the inclusion of the wife’s observed wages in the 

estimating equation has potential causation problems. The actual wages of many 

women are observed after the family has formed and therefore may not provide 

reliable measures of the shadow price of children. In addition, there is a major 

problem associated with obtaining the wages of women who do not work when 

microdata are used (see Miller, 1988 for further discussion). 

 

                                                 
174 See Miller (1988) for further discussion. 
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There are two types of models that use OLS procedures to correct for the 

shortcomings of OLS Procedure I. OLS Procedure II attempts to correct for the 

problems associated with the use of wife’s actual wages in OLS Procedure I by 

estimating the determinants of family size without the direct inclusion of wife’s 

wages in the estimating equation. Instead, a reduced-form model is adopted where 

the variables that affect the wife’s wage are included in the fertility model in place of 

the actual wage variable. Hence, women’s fertility rates are modelled as a function of 

the wife’s unearned income, a vector of observable characteristics which influence 

fertility decisions via the wife’s wage and a vector of observable characteristics 

which directly influence he wife’s fertility behaviour. 

 

Examples of studies which use OLS Procedure II are Bollen, Glandville and Stecklov 

(2002), Boulier and Rosenzweig (1978), Carliner, Robinson and Tomes, (1980), 

Handa (2002), Ketkar (1979), Nguyen-Dinh (1997), Poot and Siegers (2002), Schultz 

(1973) and Whittington, Alm and Peters (1990). 

 

One of the main shortcomings of OLS Procedure II is that the results related to the 

wage term are difficult to interpret. Specifically, when this approach is used, 

researchers cannot obtain estimates of wage elasticities in the same way that can be 

obtained in models based around the wife’s actual or predicted wages. Moreover, 

variables that are part of both the wage equation and the structural fertility equation 

will have estimated coefficients that confound both sets of influences. They can 

therefore be difficult to interpret. 

 

OLS Procedure III attempts to correct for the problems associated with both 

alternative OLS procedures by modelling the number of children ever born using a 

prediction of the wife’s wage as the measure of the shadow price of children. Thus, 

the fertility model then specifies the number of children ever born as a function of 

the wife’s unearned income, the wife’s predicted wage and a vector of observable 

characteristics which influence fertility behaviour. There are two steps in OLS 

Procedure III: The first step is to estimate the determinants of the wages of women 

using a sample of women who work. It is common for researchers to use a sample of 

single women in this step in order to obtain estimates of this wife’s potential wage 
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that are not affected by fertility decisions. The second step is to estimate the 

determinants of family size with the inclusion of the wage estimate from Step 1.  

 

While this method accommodates the shortcomings of the other OLS procedures, it 

had one limitation. This is that the results appear to be sensitive to the specification 

of the model of wages. Specifically, the wage equation needs to have at least one 

variable that is not included in the fertility equation, and theory provides little 

guidance on this matter. Consequently, researcher’s choice, as with the analogous 

problem in the study of female labour supply, can be guided by statistical testing but 

will generally involve a fair degree of judgement. Despite this shortcoming, OLS 

Procedure III appears to be the most appropriate procedure for estimating family size 

out the three OLS procedures. This is because the procedure uses the most accurate 

proxy for the shadow price of children compared to the other procedures.  

 

The majority of studies which have estimated the determinants of child quantity 

using OLS Procedure III are considerably more recent than studies which estimate 

child quantity models using OLS Procedures I or II. These studies include Miller 

(1988), Schultz (1990 and 1994) and Wolfe and Behrman (1986)175.  

 

The main general shortcoming of the OLS Procedures is that OLS does not treat the 

number of children as a bounded (from below) categorical variable. Hence, when 

using the procedure, the predicted number of children can be a negative number 

(such as -2 children) or have a value between zero and one (such as 0.25 children or 

2.87 children).  

 

Another common estimating procedure used in studies of the determinants of fertility 

behaviour involves Sequential Logit or Sequential Probit models. Sequential 

Probability models predict the probability of women having an additional child, 

conditional on them having a certain number of children. As such, the model follows 

a decision making process that is more closely aligned to the way many see fertility 

decisions as evolving. That is, rather than adopting a one-period life-time model 

                                                 
175 The study by Lam and Duryea (1999) also used OLS Procedure III. However, this study estimates 
a model of the number of children ever born with predicted husbands’ wages and the reduced-form of 
wife’s wages.  
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where the couple makes a single decision on the number of children to have, the 

sequential model suggests that the couple makes a series of decisions: Firstly, 

whether to start a family and then, conditional upon having a child, whether to have a 

second child. For families with at least two children the decision to have a third child 

is examined and so on. The factors that determine each of these decisions are allowed 

to vary and, as such, the Sequential Probability models provide for a more in-depth 

analysis of fertility decisions. 

 

As OLS models consider the determinants of total family size and Sequential 

Probability models consider the determinants of having additional children, the 

results obtained from the models appear to complement each other. Hence, for the 

most part, the signs of the estimated coefficients on the variables are similar in the 

two procedures. This is apparent in the several studies in the literature which use 

both OLS and Sequential Probability models (for example, see Carliner, Robinson 

and Tomes, 1980 and Miller, 1988). 

 

Similar to studies which use OLS, studies which use Sequential Logit (Probit) 

models can be categorised into those which use a predicted wage for the wife and 

those which use a reduced-form model176. The procedures for these two types of 

approaches are summarised in Table 11.2.  

 

Sequential Probability Procedure I refers to studies which estimate the determinants 

of the number of children ever born using a reduced-form model involving the 

exogenous determinants of women’s wages in place of the actual wage rate data. 

Studies which take this approach include Carliner, Robinson and Tomes (1980) and 

Zhang (1994). The main advantage of this method is that it avoids the problems 

associated with the use of a wife’s actual wage rate, namely, the actual wage rate 

data are often observed only after the woman has had children. It also avoids the 

problems of obtaining wages for women who are not working, particularly the 

multicollinearity and identification problems that appear to characterise those studies 

that construct a wage variable from a human capital earnings equation for inclusion 

in the fertility. 
                                                 
176 Studies could also use sequential probability models with wife’s actual wages as the proxy for the 
costs of children. However, it appears that there are no studies that have taken this approach. 
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Table 11.2 Sequential Probability Procedures to Estimate Fertility Models(a) 
 
Procedure Description 

 
Sequential Probability Procedure I   
 Step 1 Estimate a binary probability equation to predict whether women have one or more children using a reduced-

form model where the woman’s wage is replaced by the exogenous variables wA  held to determine it: 

jjj nwnnnjnnj εAAvn +β+β+β+β=
3210

, 

  where:  
jn = The probability of having one or more children for the jth woman. 

   
 Step 2  Estimate a binary probability equation to predict whether women have two or more children, using a sample 

of women who have one child obtained from Step 1 and a reduced-form model where the woman’s wage is 
replaced by the exogenous variables wA  held to determine it: 

jjj nwnnnjnnj εAAvn +β+β+β+β=
3210

, 

  where:  
jn = The probability of having two or more children for the jth woman. 

   
 Step 3 and 

so forth 
Estimate a binary probability equation to predict whether women have three or more children, using a sample 
of women who have two children obtained from Step 2 and a reduced-form model where the woman’s wage 
is replaced by the exogenous variables wA  held to determine it: 

jjj nwnnnjnnj εAAvn +β+β+β+β=
3210

, 

  Where:  
jn = The probability of having three or more children for the jth woman. 

   
Sequential Probability Procedure II   
 Step 1 Estimate the determinants of wages for workers only using OLS or selectivity corrected methods and the 

wage equation: 

jj wwwwj εAw +β+β=
10

. 

   
 Step 2 Estimate a binary probability equation to predict whether women have one or more children, using the 

estimate of the wife’s wage from Step 1 and the equation: 

jj njnnnjnnj εwAvn +β+β+β+β= ˆ
3210

, 

  where:  
jn = The probability of having one or more children for the jth woman. 

   
 Step 3  Estimate a binary probability equation to predict whether women have two or more children, using a sample 

of women who have one child obtained from Step 2, an estimate of the wife’s wage from Step 1 and the 
equation: 

jj njnnnjnnj εwAvn +β+β+β+β= ˆ
3210

, 

  Where:  
jn  

= 
The probability of having two or more children for the jth woman. 

   
 Step 4 and 

so forth 
Estimate a binary probability equation to predict whether women have three or more children, using a sample 
of women who have two children obtained from Step 3, an estimate of the wife’s wage from Step 1 and the 
equation: 

jj njnnnjnnj wAvn ε+β+β+β+β= ˆ
3210

, 

  where:  
jn = The probability of having three or more children for the jth woman. 

Notes: (a) Table 11.2 only summarises the method to estimate the Sequential Probability 
models for up to three or more children.  

 

Sequential Probability Procedure II estimates the determinants of family size using a 

predicted wage in place of the actual wage variable. This has been used in the study 

by Miller (1988). The advantage of this procedure is that it also avoids the causation 

problem inherent in the use of the wife’s actual wage. Furthermore, Sequential 

Probability Procedure II allows for the estimation of wage elasticities. It also allows 

the direct influence of variables that enter into the fertility model and which overlap 

with the wage model to be ascertained more readily. However, as mentioned above, 
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the approach based on predicted wages has limitations (specifically, multicollinearity 

and identification problems).  

 

As well as these shortcomings of implementation, Sequential Logit or Probit models 

have some theoretical shortcomings. The most significant of these is associated with 

the error term. Sequential Logit and Probit models assume that the error terms in the 

various Logits or Probits are independent. However, this assumption is unlikely to 

hold for the modelling of fertility decisions. It is probable that the unobservable 

characteristics which influence women to have an additional child are likely to be 

related to unobservable characteristics which impact on women’s decisions to have 

their first child.  

 

To overcome the problems associated with the error term, researchers have estimated 

Sequential Probability models taking into account the correlation between the error 

terms. However, the estimating procedure for this has only been properly worked out 

for the estimation of two equations, known as a bivariate Probit model with sample 

selectivity. Generally, it is reported that there is a correlation between the disturbance 

terms, but the estimates obtained allowing for this resemble those obtained with the 

single equation approach. 

 

Despite the problems associated with Sequential Probability procedures, the use of 

the model in fertility studies appears to be important because it takes into account the 

discrete nature of family size. 

 

An emerging procedure in the literature for estimating the determinants of fertility is 

Generalised or Normalised Poisson Regression. Poisson Regression aims at 

modelling the number of times an event occurs during a given period. There are a 

number of differences between Poisson Regression and OLS. Firstly, Poisson 

Regression assumes that the independent variable is non-negative177. This is unlike 

OLS which sometimes produces predicted values that are negative. Secondly, 

Poisson Regression assumes that the distribution is skewed where as OLS assumes a 

                                                 
177 This can be overcome in OLS through a suitable transformation of the dependent variable. 
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symmetric distribution of errors. Thirdly, Poisson Regression assumes that the 

variance increases as the mean increases. 

 

To account for a non-negative independent variable as well as skewness in the 

distribution, Poisson Regression implicitly uses a logarithmic transformation. The 

method also models variance as a function of the mean (Nguyen-Dinh, 1997). 

 

Examples of studies which estimate the determinants of fertility using Poisson 

Regression include Bollen, Glandville and Stecklov (2002) Handa (2002), 

Melkersson and Rooth (2000), Nguyen-Dinh (1997) and Wang and Famoye (1997). 

Many of these studies adopt a reduced-form specification and include OLS estimates 

as well as Poisson Regression estimates178. 

 

For the most part, studies which adopt both Poisson Regression and OLS estimation 

techniques have found that the empirical results using the two procedures are very 

similar (for example see Bollen, Glandville and Stecklov, 2002 and Handa 2002). As 

exception is the study by Nguyen-Dinh (1997) which reported that there were 

significant differences in the size of the coefficients using the two estimation 

techniques. However, in this study the signs of the coefficients were similar.  

 

There are two main drawbacks associated with the Poisson Regression. There are 

difficulties in interpreting the empirical results from the procedure because the 

estimated coefficients do not represent the effects of a unit increase in the 

explanatory variables on the dependent variable (see Nguyen-Dinh, 1997). Rather, 

the impact of one independent variable on the dependent variable depends on the 

values of other independent variables. To compare the results from OLS and Poisson 

Regression the results using Poisson Regression need to be recalculated as ‘pseudo-

OLS coefficients’179. 

                                                 
178 Generally it is suggested that both OLS and Poisson Regression are used to estimate the 
determinants of fertility in order to test the robustness of the model of fertility to choice of estimating 
procedure (see Handa, 2002 and Nguyen-Dinh, 1997). 
179 The study by Nguyen-Dinh (1997) transforms the results from Poisson Regression into ‘pseudo-
OLS coefficients’ by calculating the difference associated with a whole ‘unit’ increase in an 
independent variables whilst keeping the other independent variables at their means. The values of the 
independent variables and the estimated coefficients are then substituted into the formula for the 
expected number of children ever born. For further discussion on the procedure to estimate ‘pseudo-
OLS coefficients’ see Nguyen-Dinh (1997, pp. 268-269). 
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The other main drawback is that the ‘t’ ratios obtained from Poisson Regression may 

be biased. The Poisson regression model assumes independence among events (see 

Rodriguez and Cleland, 1988 and Nguyen-Dinh, 1997). Hence, it assumes that the 

decision to have one child is independent of the decisions to have two children. 

However, if events are not independent, the likely case with fertility behaviour, the 

‘t’ ratios become biased (Winkelmann and Zimmermann, 1994). 

 

The other main estimation method common in fertility studies is Ordered Probability 

procedures. Ordered Probability procedures estimate membership of the various 

number of children categories with one equation using a sample of all women. Either 

Ordered Probit or Ordered Logit estimating procedures may be used. As such, they 

give formal recognition of the categorical nature of the dependent variable, which is 

their main advantage over OLS.  

 

Most likely due to a desire to test the robustness of the fertility model, most studies 

using an Ordered Probability model to estimate the determinants of fertility 

behaviour also use OLS (see Miller, 1988 and Nguyen-Dinh, 1997). The findings of 

these studies indicate that there are no substantial differences in the results using the 

different econometric models.  

 

While the Ordered Probability models appear to offer advantages over OLS, they are 

quite restrictive. These models assume that the proportional odds of going from one 

category to the next are the same as going from the next category to the following 

category. Hence, when estimating the determinants of family size, the model 

assumes that the chances of women with one child having a second child are the 

same as the chances of women with two children having a third child. These 

assumptions appear to be unrealistic for fertility decisions. Furthermore, the 

estimated coefficients are difficult to interpret. This is because the impact of one of 

the right-hand side variables in the estimating equation on the left-hand side variable 

depends on the values of other right-hand side variables. 

 

Despite the drawbacks with the Ordered Probit and Ordered Logit models it appears 

that they are viewed as being still valid for use in the estimation of the determinants 
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of fertility. This seems to be mainly because they treat family size as a categorical 

variable.  

 

This section had reviewed procedures to estimate the determinants of fertility 

behaviour. While there are a number of alterative approaches to estimating the 

determinants of the number of children ever born, the results obtained are fairly 

similar. This is particularly the case for studies using OLS, Poisson Regression and 

Ordered Probit.  

 

In addition, the review found that the specification of the wife’s wage in the 

estimation equation is of importance. Estimating equations which include the 

predicted wage of the wife, or variables which affect the wages of the wife, appear to 

be more consistent with economic theory than those which use the actual wages of 

the wife. This is because of the issues associated with actual wages being observed 

after children are born as well as the absence of data on the wages of women who do 

not work. It is important to note, however, that the use of predicted wife’s wages 

may cause multicollinearity and identification problems. 

 

11.2.2 Estimation Method 

The empirical analysis of fertility in this thesis considers implied completed fertility 

behaviour. The estimation of the fertility models is based on OLS Procedure III. This 

is because OLS appears to be the most common approach to estimate models of 

women’s family size decisions, and Procedure III appears to be the most advanced 

OLS procedure. While the Poisson Regression may be effective in the estimation of 

fertility, the findings in the empirical literature suggest that there are no substantial 

differences between the empirical results obtained using this procedure and those 

obtained using OLS. Furthermore, the empirical literature has indicated that the 

results from the estimation of the determinants of fertility using Poisson Regression 

are more difficult to interpret than the results obtained using OLS. 

 

The empirical analysis also examines implied completed fertility decisions using a 

Sequential Probability model and an Ordered Probability model with predicted 

wages. The analysis uses Probit models rather than the Logit models which have 

been favoured in the literature for consistency with the estimating models presented 
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elsewhere in this thesis. The Sequential Probit model is used to examine the 

determinants of starting a family and the determinants of having additional children. 

The Ordered Probit model is used to examine the determinants of membership of a 

particular ‘number of children’ category. Both models are also used to examine the 

strength of the model to estimate the determinants of fertility behaviour. 
 

11.3 Specification of the Model  

This section specifies the models used to examine women’s implied completed 

family size decisions. The model to estimate the determinants of women’s wages is 

identical to that used in Part 1 of the thesis, exepct for the fact that it does not contain 

variables for the number of children ever born.  The wage equation includes the 

sample selection bias correction term, jλ̂ , which is obtained from the estimation of 

the reduced-form labour force participation model outlined in Chapter 5180. 
 

The fertility model to examine the determinants of the number of children ever born 

is based on a simple static model of fertility. It uses a sample of women aged 35 to 

59 years to capture their completed fertility181. From the data available in the Survey 

of Families in Australia, women’s fertility rates are argued to be influenced by their 

predicted wages, unearned income, age, birthplace, duration of residence in 

Australia, locality of residence, nature of occupancy, marital status and the presence 

of ancestors living in the family182. The model can be specified as: 

  jn  = 

+β+β+β
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(11.1) 

                                                 
180 To examine the sensitivity of the model to the identification restrictions used in the Heckman 
sample selection approach, a predicted wage generated from an OLS model is also considered. 
181 This is consistent with other studies which consider implied completed fertility behaviour, 
including De Tray (1974), Heckman, Holtz and Walker (1985), Miller (1988) and Carliner, Robinson 
and Tomes (1982). 
182 Educational attainment has been left out of the model of fertility for identification purposes. This is 
consistent with the reservation wage and hours of work equations outlined in Chapter 5. The extent to 
which the exclusion of educational attainment from the fertility model is valid is discussed in Chapter 
12. A description of the variables used in the estimating equations can be found in Chapter 5 and 
Appendix A2. 
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where: jn  = The number of children ever born.  

 

The variables in the fertility model are similar to those regarded as primary 

determinants of fertility in the majority of the studies covered in the literature 

review183. The exceptions to this are the inclusion of the nature of occupancy 

variables and the presence of another family member. 

 

The nature of occupancy variables are included to capture wealth for the family. As 

discussed in Chapter 9, families with higher levels of wealth, such as those who own 

their home, are expected to have a larger number of children. The variable 

controlling for the presence of ancestors living in the family is included in the 

estimating equation as a means of examining the impact of having additional carers 

on women’s fertility behaviour.  

 

To interpret the impact of wages (potential wages) on women’s family size decisions, 

it is useful to focus on an elasticity measure. As the number of children ever born is 

entered in the model in linear form and the wage estimate is entered in the model in 

logarithmic form, the family size elasticity with respect to wages (FSEw) can be 

obtained from: 
 

jFSEw  
 

=
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
β

j
w nn

1
ˆ , 

(11.2)

where: 
nŵβ  = The coefficient on the predicted wage variable. 

 

The impact of unearned income on women’s child quantity is also best discussed in 

terms of elasticities. To facilitate this, the unearned income dummy variables are 

replaced with continuous unearned income variables which represent the total sum of 

                                                 
183 Given the small number of Australian studies that estimate the determinants of fertility behaviour, 
a description of the variables employed by these studies has not been presented in the Appendices. 
This is unlike the case for labour supply in Part I of the thesis, as there are a large number of 
Australian studies considering the determinants of women’s labour supply and a large variety of 
variables to consider. 
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women’s weekly income from investments (Investmentj), other sources (Osincomej), 

and the wages their husbands receive (HusbandYj). These income values are 

expressed in logarithm form. To accommodate cases of zero income the logarithmic 

function is linearised around log (1), with log (0) being set equal to –log (2). 

 

The elasticity with respect to either income variable (FSEInvestment, FSEOsincome, and 

FSEHusbandY) can be calculated using an algorithm analogous to that outlined above 

for the wage elasticity. Thus: 
 

jInvestmentFSE  
 

=
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
β

j
investment nn

1 , 
(11.3) 

where: 
ninvestmentβ  = The coefficient on the income from investments 

variable, 

 

 
 

jOsincomeFSE  
 

=
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1 , 
(11.4) 

where: 
nOsincomeβ  = The coefficient on the income from other sources 

variable, 

 

and, 
 

jhusbandYFSE  
 

=
⎟
⎟
⎠

⎞
⎜
⎜
⎝

⎛
β

j
husbandY nn

1 , 
(11.5) 

where: 
nhusbandYβ  = The coefficient on the husbands’ wages variable.  

 

The impact of unearned income on women’s family size decisions is also analysed 

using one income variable where the unearned income dummies are replaced with 

one continuous unearned income variable which represents the sum of the 

individual’s weekly unearned income (Incomej). Again, the income value is 

expressed in logarithmic form. To accommodate cases of zero income the 

logarithmic function is linearised again around log (1). The elasticity with respect to 

the income variable can be calculated using an algorithm analogous to that outlined 

above. 
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11.3 Summary and Conclusion 

This chapter has examined the various methods to estimate the determinants of 

fertility and has presented the estimating procedure to be used in this thesis. Based on 

OLS Procedure I, this thesis estimates the determinants of family size with predicted 

wife’s wages to proxy the shadow price of children. It also estimates the 

determinants of having additional children using a Sequential Probit Model. To test 

the robustness of the fertility model an Ordered Probit Model is also considered. 

 

The thesis focuses on a simple static model of fertility. The variables argued to 

influence women’s decisions concerning family size are similar to the ones used in 

the profile presented in the previous chapter.  

 

The following two chapters present the findings of the empirical analysis based on 

the estimating equations presented in this chapter. They draw on data from 1992, and 

consider the determinants of implied completed fertility for all women, women of 

different age groups and women born in different countries. 
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Chapter 12 
The Fertility Behaviour of Australian Women:  

An Empirical Analysis 

 
12.1 Introduction 

This chapter presents the findings from the estimation of the child quantity model 

outlined in the previous chapter. The data sample is the same as that used throughout 

the thesis, except for the fact it is restricted to women aged 35 to 59 years, a 

restriction used in past studies, to capture implied completed family size. The sample 

size is 5,204 women, representing a weighted total Australian population of 

1,196,126. 

 

The chapter is structured as follows. Section 12.2 examines the findings on the 

determinants of implied completed family size using OLS. It also considers the 

determinants of family size using a Sequential Probit model and an Ordered Probit 

model. A summary is provided at the end of the chapter (Section 12.3). 

 
12.2 Fertility Behaviour of All Women 

This section presents the results from the empirical testing of the child quantity 

equation presented in Chapter 11. Specifically, it considers the determinants of the 

family size decisions of women aged 35 to 59 years using OLS (Section 12.2.2), 

Sequential Probit (Section 12.2.3) and Ordered Probit (Section 12.2.4) approaches. 

The wage and income elasticities are discussed in Section 12.2.5 and the sensitivity 

of the main findings to the identification restrictions are considered in Section 12.2.6. 

 

12.2.1 Fertility Estimates: OLS 

The results for the model of family size estimated using OLS are presented in Table 

12.1. Panel (i) presents the estimated coefficients, the ‘t’ statistics and the marginal 

effects. For dummy variables, the marginal effects refer to a proportion of one child 

effects. Panel (ii) displays the means and standard deviations of the explanatory 

variables. As shown in the table, the mean implied completed family size (n) was 2.5 

children. 
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Overall, the model used to explain the determinants of implied completed fertility 

behaviour works fairly well. It has a significant F-statistic of 19.740 and an adjusted 

r2 of 0.092, which is quite reasonable for a fertility model estimated using cross-

sectional data. 

 
Table 12.1 Estimates of the Model of Implied Completed Family Size Using OLS, All Women  
 
 Panel (i) 

 
Panel (ii) 

Variable Coefficient ‘t’ Value(a) 
 

Marginal 
Effects(b) 

Mean Standard 
Deviation 

 
Constant 2.924 8.784 * NA 100.0 0.000 
       
Predicted Wages      
ŵ  -0.840 -6.649 * -0.840 2.407 0.139 
 
Unearned Income 

     

Invest1 -0.173 -2.376 * -0.173 0.073 0.271 
Invest2 -0.186 -2.587 * -0.186 0.059 0.241 
Invest3 -0.268 -4.135 * -0.268 0.082 0.280 
Income1 -0.229 -1.474   0.014 0.123 
Income2 0.148 1.063   0.017 0.132 
Income3 -0.034 -0.189   0.011 0.109 
HusbandY1 -0.177 -2.057 ** -0.177 0.065 0.251 
HusbandY2 -0.221 -3.894 * -0.221 0.226 0.418 
HusbandY3 -0.096 -1.443   0.097 0.299 
HusbandY4 -0.022 -0.383   0.184 0.387 

 
Demographic Traits 

     

Age40-44 0.070 1.506   0.248 0.432 
Age45-49 0.219 4.053 * 0.219 0.193 0.395 
Age50-54 0.389 6.006 * 0.389 0.154 0.361 
Age55-59 0.637 7.851 * 0.637 0.128 0.334 
Esb -0.147 -2.510 * -0.147 0.121 0.337 
Nesb -0.296 -5.741 * -0.296 0.207 0.393 
Resid2 0.386 1.373   0.007 0.088 
Resid4 -0.011 -0.080   0.026 0.157 
Resid9 0.031 0.274   0.034 0.178 
Noncity 0.087 2.015 ** 0.087 0.342 0.473 
Mortgage 0.114 2.628 * 0.114 0.354 0.480 
Rent 0.302 4.514 * 0.302 0.171 0.377 
Board -0.077 -0.624   0.041 0.194 
 
Family Characteristics 

    

Married 1.532 10.317 * 1.532 0.849 0.356 
Divorce 1.481 9.831 * 1.481 0.100 0.299 
Widow 1.934 8.784 * 1.934 0.020 0.135 
Ancestor 0.092 0.870   0.031 0.167 
    

Mean Number of Children Ever Born = 2.504
     Adjusted r2 = 0.092
     Sample Size = 5,204 
    F-test (28, 5175) = 19.740
Notes: (a) The symbol * represents significant at the 1 per cent level, the symbol ** represents 

significant at the 5 per cent level and the symbol *** represents significant at the 10 
per cent level. NA stands for not applicable. 
(b) The marginal effects are only reported for those variables of statistical 
significance. For wages, the elasticity is reported instead of the marginal effect. 

  

Consistent with economic theory, the implied completed family size was 

significantly negatively correlated with women’s predicted wages. Thus, the 
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estimated coefficient on the predicted wage variable ( ŵ ) was –0.8 and the ‘t’ value 

was –6.6184. 

 

Table 12.1 shows that women’s implied completed family size was also influenced in 

a negative direction by income from investments. Namely, women whose income 

from investments was less than $10 a week (Invest1) had an implied completed 

fertility rate that was 0.17 of a child lower than the rate for women who did not 

receive income from other sources. Women whose income from investments was 

between $10 and $41 a week (Invest2) or more than $41 a week (Invest3) had 

implied completed fertility rates that were 0.19 and 0.27 of a child lower than the 

rates of their counterparts without investment income. While this may seem like a 

small impact, it represents the average across all women having the characteristic 

under consideration, holding constant their other attributes. Hence, for women whose 

investment income is $10 to $41 a week, an implied completed fertility rate which is 

0.19 of a child lower than the rate for women without investment income implies that 

one in five women with investment income of $10 to $41 a week have an additional 

child. Seen from this perspective, the impact appears to be more substantial185. 

 

Women with husbands earning low wages also had fewer children than their 

counterparts whose husbands did not earn wages or salaries. Thus, women whose 

husbands’ weekly wages were less than $382 (HusbandY1) had an implied 

completed family size that was 0.18 of a child lower than the implied completed 

family size for women whose husbands did not receive a wage. Women whose 

husbands earned between $382 and $613 a week (Husband Y2) were found to have 

fertility rates that were one-fifth of a child lower than the fertility rates for the 

omitted category (women without husbands receiving a wage or salary). 

 

The findings associated with income from investment and low husbands’ wages do 

not follow the expectation that the presence of unearned income increases child 

quantity. They are, however, consistent with the results of studies by Dooley (1982), 

Nguyen-Ding (1997) and Schultz (1990). The findings might imply that women who 

                                                 
184 The impact of predicted wages on family size will be discussed further in Section 12.2.3. The 
results from the equation used to generate the predicted wage term are presented in Appendix A4.1. 
185 All findings in this chapter, as well as the following chapter, can be interpreted like this. 
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receive low levels of unearned income substitute family size for child quality, and 

hence have a smaller number of children than women without unearned income. 

 

Surprisingly, the analysis found that the third measure of unearned income, income 

from other sources, did not have a significant impact on family size. Thus, women in 

receipt of the various levels of investment income (Income1, Income2 and Income3) 

were found to have a similar number of children as women without investment 

income. While this relationship is surprising given the large number of studies 

reporting a positive association between forms of unearned income and family size 

(see Chapter 9), it is consistent with the pattern of results relating to the impact of 

forms of unearned income on women’s labour supply. It may emphasise that the data 

set does not contain accurate measures of women’s unearned income, or that income 

from other sources is a poor measure of what unearned income might have looked 

like when the fertility decisions were actually taken. More sensibly, the results may 

imply that unearned income did not play an important role in women’s labour supply 

and fertility decisions in the early 1990s or that women in receipt of income from 

other sources may use this money to pay for investments in the quality of their 

children, rather than pay for investments in family size. 

 

Table 12.1 indicates that older women have larger implied completed family sizes 

than younger women. For example, the implied completed family size for women 

aged 45 to 49 years (Age45-49) was 0.2 of child more than the family size for women 

aged 35 to 39 years. Women aged 50 to 54 years (Age50-54) or 55 to 59 years 

(Age55-59) had family sizes that were over one-third of a child and almost two-thirds 

of a child larger than the family sizes for the omitted category (women aged 35 to 39 

years).  

 

As reported in Chapter 9, the study by Miller (1988) found that overseas-born 

women had a significantly lower implied completed family size than Australian-born 

women. The data in Table 12.1 are consistent with this finding. Hence, the completed 

family sizes for immigrant women born in English speaking countries (Esb) and non-

English speaking countries (Nesb) were approximately 0.15 and 0.30 of a child less 

than the completed family size for women born in Australia.  
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The differences in family size for Australian-born women and immigrant women 

may be due to the costs associated with migration for larger size families. The 

differences in the reduction of family size among ESB and NESB women may be a 

result of differences in cultural factors. It has been widely discussed in the literature 

that NESB women place a greater emphasis on child quality.  

 

Table 12.1 shows that women’s implied completed fertility was not influenced by 

their duration of residence in Australia Hence, the implied completed family size for 

women who had migrated to Australia in the two years prior to 1992 (Resid2), the 

two to four years prior to 1992 (Resid4) or the five to nine years before 1992 

(Resid9) was not significantly different from that for women who lived in Australia 

for more than nine years. 

 

The empirical results indicate that women’s locality had a significant impact on their 

completed family size. Women who lived outside the capital cities (Noncity) were 

found to have an implied completed family size that was nearly one-tenth of a child 

larger than the completed family size of women who lived in the capital cities. This 

finding is consistent with that illustrated in Figure 9.3 in Chapter 9, as well as those 

in the literature which have typically found that women in rural areas have a larger 

number of children than their counterparts who live in metropolitan areas (for 

example, see Miller, 1988 and Cain and Dooley, 1976). It is also consistent with the 

hypothesis that the price of market inputs in the production of child services may be 

lower in rural areas than in metropolitan areas. 

 

The variables associated with nature of occupancy (Mortgage, Rent and Board) were 

included in the estimating equation to examine the impact of wealth on women’s 

family size decisions. However, as shown in Table 12.1, these variables did not 

influence fertility in a manner consistent with expectations. For example, the study 

found that women who were in the process of buying their home (Mortgage) or who 

rented their home (Rent) had a larger number of children than women who owned 

their home. This was in the order of 0.1 of a child for female mortgagees and 0.3 of a 

child for women who rent.  
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Viewing women who own their home as those with the highest levels of wealth, the 

findings imply that women with lower levels of wealth have more children. This 

could be associated with two factors. On the one hand, it could imply that women of 

different levels of wealth vary mainly by their investments in child quality. On the 

other hand, as discussed previously, the findings could be a result of nature of 

occupancy being a poor proxy for wealth. For instance, within an age cohort (which 

is controlled for in the analysis), those who own their own home may be in this status 

simply because their house is worth less than the homes of their counterparts who are 

still in the process of paying off their homes. 

 

The literature review identified marital status as an important determinant of 

women’s fertility behaviour. As expected, women who were married or who had 

been married were found to have significantly larger sized families than women who 

had never been married (see Table 12.1). 

 

The impact of being married on women’s implied completed family size is illustrated 

in Figure 12.1. Using the mean implied completed family size of never married 

women as the benchmark (mean of 1.1), Figure 12.1 shows that the standardised 

mean number of children born to married women (Married) was 2.6 children. It was 

also 2.6 children for women who were separated or divorced (Divorce). Women who 

were widowed (Widow) were found to have the largest number of children ever born. 

Based on the mean number of children born to unmarried women, widowed women 

had a standardised mean implied completed family size of 3.0 children. While the 

estimate is greater than that for married women, the difference is not significantly 

different. 

 

The relationship between marital status and the mean number of children ever born 

using the standardised data in Figure 12.1 is less pronounced that the relationship 

given in Table 10.9 in Chapter 10 using unstandardised data. While this may be due 

in part to the different age groups considered (35 to 59 year olds in the current 

analysis; 20 to 59 year olds in Chapter 10), most of the effect appears to arise from 

the standardised data controlling for age effects. 
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Figure 12.1 Standardised Mean Implied Completed Family Size, by Marital Status, All 
Women  
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The final variable in the model of the determinants of fertility was for the presence of 

an ancestor living in the family (Ancestor). As noted earlier, the presence of an 

ancestor may have a positive impact on women’s fertility behaviour if they are able 

to assist women in child rearing. The ancestor may have a negative impact on family 

size if the ancestor requires care. Table 12.1 shows, however, that the presence of an 

ancestor living in the family did not impact on women’s fertility behaviour. This may 

simply reflect the positive and negative effects of ancestors cancelling each other out. 

 

12.2.2 Fertility Estimates: Sequential Probit Model 

The results from the fertility model based on a Sequential Probit approach are 

presented in Table 12.2. Panel (i) presents results relating to the probability of 

starting a family, panel (ii) presents results for the probability of having two children 

conditional on having one chid, panel (iii) presents results for the probability of 

having three children conditional on having two children and panel (iv) presents 

results for the estimation of the probability of having four or more children 

conditional on having three children. 

 

When estimated using a Sequential Probit approach, the fertility model appears to 

work well for each of the number of children categories. Hence, for each group, the 
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Chi Squared was highly significant. The model works better in the examination of 

the probability of starting a family than in the examination of whether to have 

additional children. For example, the McFadden r2 for the model for the estimation of 

the probability of having one or more children was 0.14. It was only 0.04 for the 

estimation of the model for having two or more children conditional on having one 

child. For the estimation of the determinants of having three or more children 

conditional on having two children, or four or more children conditional on having 

three children, the McFadden r2s were 0.03 and 0.06. 

 

There are several interesting results from the estimation of this discrete version of the 

fertility model. Consistent with the study by Miller (1988), Table 12.2 shows that 

predicted wages had a smaller impact on a woman’s initial decision to have children 

than they did on her decisions to have more children (also see Section 12.4). Hence, 

the marginal effect of wages on the probability of a woman having a child was -0.11. 

The effects on the probability of having additional children ranged from -0.11 

(whether to have three children or not, conditional on having two children) to -0.19 

(whether to have four or more children conditional on having three children). 

 

High levels of husbands’ earnings had a positive impact on the decision for women 

to start a family or have two children (conditional on having one child). Hence, 

women whose husbands earned more than $768 per week (HusbandY4) were found 

to have a 2.6 percentage point higher probability of starting a family and a 2.4 

percentage point higher conditional probability of having two children than women 

without husbands’ earnings.  

 

High levels of husbands’ earnings had a negative impact on women’s conditional 

probability of having four or more children. Women with husbands earning more 

than $768 per week had an 8.5 percentage point lower probability of having four or 

more children (conditional on having three children) than women without husbands 

earning an income. This finding may reflect women with high levels of husbands’ 

wages choosing to invest in the quality of their children rather than having additional 

children. 

 



Chapter 12   
   
 

   360 

The variables representing older women (Age45-49), (Age50-54) and (Age55-59) 

were found to have a significant impact on the conditional probability of having two 

or more children, three or more children or four or more children. The positive 

impact associated with women’s age on the conditional probability of having an 

additional child did not substantially vary among the decision to have two children 

(conditional of one child) and the decision to have four children (conditional on 

having three). For example, the impact of being aged 50 to 54 years on the decision 

to have two children (conditional of one child) was 2.5 percentage points. It was 1.6 

percentage points on the decision to have four or more children, conditional on three 

children. In the equations to estimate the determinants of the probability of starting a 

family, age was not significant. Whether the greater importance of age to women’s 

decisions on larger sized families than to their decision over whether to start a family 

is due to biological factors or cohort effects cannot be determined. 

 

Similar to the findings regarding the total number of children ever born, the analysis 

found that women’s discrete family size decisions were influenced by whether they 

had migrated to Australia from English speaking countries (Esb). ESB women had a 

lower likelihood of having three or more children than Australian-born women, in 

the order of 9.4 percentage points.  Immigrant women from non-English speaking 

countries (Nesb) were found to have a lower probability of having two or more 

children or three of more children than women born in Australia. The reduction in 

the conditional probability of NESB women having two or three children was 7.2 

and 9.3 percentage points. 

 

It appears that women’s decisions regarding starting a family are positively 

influenced by a resident ancestor (Ancestor), with these women having a 4.4 

percentage point higher probability of having children than women who did not have 

an ancestor living with them. Women’s decisions to have four or more children given 

they have three were negatively correlated with an ancestor being present in the 

household. The conditional probability of women living with ancestors having four 

or more children was 10.0 percentage points lower than that for women not living 

with ancestors. This finding may be a result of the additional costs that ancestors 

bring to the household with a large number of children. The difference between the 

impact of the Ancestor variable on the probability of starting a family (positive) and 
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on the other conditional fertility decisions (negative) may account for the 

insignificance of this variable on the model of implied completed family size. 

  

Finally, it is worth noting that the variables associated with having a mortgage 

(Mortgage) and renting (Rent) had effects on the discrete fertility decisions presented 

in Table 12.2 that are similar to the effects produced using OLS186. This indicates 

that the model appears to be fairly robust across different estimating procedures. 

 

However, a number of variables were only significant for certain fertility decisions. 

The variables for marital status (‘Married’, ‘Divorce’, and ‘Widowed’) were 

significant in two equations: that for the decision to have children or not, and that for 

the decision on whether or not to have a second child. This may suggest that these 

variables are of more importance in initial fertility decisions than they are to 

decisions on having additional children. 

 
Table 12.2 Marginal Effects of the Variables in the Implied Completed Family Size Equation 

Using a Sequential Probit Model, All Women(a) 
 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Variable One Child(b) Two Children Three Children Four of More 

Children 
 

Predicted Wages     
ŵ  -0.113 -0.122 -0.111 -0.194 
 
Unearned Income 

    

Invest1  -0.035   
Invest2     
Invest3   -0.070 -0.087 
Income1  -0.096  -0.219 
Income2(c) ~ 0.047   
Income3     
HusbandY1     
HusbandY2   0.063 -0.098 
HusbandY3    -0.093 
HusbandY4 0.026 0.024  -0.085 

 
Demographic Traits 

    

Age40-44     
Age45-49  0.026 0.059 0.052 
Age50-54  0.025 0.016 0.016 
Age55-59   0.020 0.024 
Esb   -0.094  
Nesb  -0.072 -0.093  
Resid2  0.064   
Resid4     

                                                 
186 There were no consistent patterns relating to the impact of income from investment and income 
from other sources on women’s decisions to have additional children, further emphasising the point 
made earlier that unearned income may influence child quality decisions rather than child quantity 
decisions. 
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Table 12.2 Marginal Effects of the Variables in the Implied Completed Family Size Equation 
Using a Sequential Probit Model, All Women(a) 

 
 Panel (i) 

 
Panel (ii) 

 
Panel (iii) 

 
Panel (iv) 

 
Variable One Child(b) Two Children Three Children Four of More 

Children 
 

Resid9    0.187 
Noncity   0.045  
Mortgage    0.045 
Rent -0.003  0.123 0.126 
Board   0.087 0.155 
 
Family Characteristics 

    

Married 0.344 0.185   
Divorce 0.089 0.075   
Widow 0.063 0.091   
Ancestor 0.044   -0.100 
     
Chi Squared (28)(d)  386.401 114.137 202.112 176.322 
McFadden r2 0.136 0.040 0.033 0.055 
Sample Size 5,204 4,822 4,297 2,389 
Per cent having fewer than ‘n’ children 7.5 17.9 54.3 81.4 
Notes:  (a) The marginal effects are only reported for those variables of statistical 

significance. The full results from the Sequential Probit models are presented in 
Table A4.2 in Appendix A4.  
(b) The ‘one child’ panel presents results from the model examining the probability 
of having one or more children. The ‘two children’, ‘three children’ and the ‘four or 
more children’ panels present results from the model examining the probability of 
having ‘n’ or more children conditional on having ‘n-1’ children. 
(c) The symbol ~ indicates that there were no childless women with this 
characteristic, and as such the variable was excluded from the Probit model to 
estimate the determinants of the probability of having one or more children.  
(d) For the estimation of the determinants of the probability of having one or more 
children, the degrees of freedom for the Chi Squared is 27, not 28. 

 

The findings from the estimation of a discrete fertility model using this Sequential 

Probit approach provide extra information on the determinants of fertility decisions 

not captured using OLS. Specifically, the results in Table 12.2 indicate that some of 

the factors which influence women’s decisions to start a family are different from 

those which influence women’s decisions to have additional children. For example, 

high levels of husbands’ wages influence initial fertility decisions and low levels of 

husbands’ wages impact on additional children decisions. Moreover, the impact of 

the factors which influence both initial fertility decisions and decisions on whether to 

have additional children vary considerably (for example, wages), suggesting that 

women’s decisions on having additional children are, to an extent, independent of 

their decisions on starting a family.  

 

12.2.3 Fertility Estimates: Ordered Probit 

The results from the fertility model estimated using an Ordered Probit approach are 

presented in the following table. Overall, the model works well with a prediction 
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success rate of nearly 40 per cent and a large Chi Squared test statistic. Using 

random assignment, the prediction success is only 26 per cent, indicating that the 

model estimated using Ordered Probit improves the predictive power over random 

assignment by over 50 per cent. 

 
Table 12.3 Estimation of the Implied Completed Family Size Equation Using an Ordered 

Probit Model, All Women  
 
Variable Results from Ordered Probit  
 Coefficient ‘t’ Value(a) 

 
Constant 1.740 6.367 * 

    

Predicted Wages    

ŵ  -0.686 -6.478 * 
 
Unearned Income 

   

Invest1 -0.127 -2.206 ** 
Invest2 -0.100 -1.559  
Invest3 -0.179 -3.198 * 
Income1 -0.227 -1.843 *** 
Income2 -   
Income3 -0.042 -0.295  
HusbandY1 -0.135 -2.113 ** 
HusbandY2 -0.134 -3.141 * 
HusbandY3 -0.042 -0.754  
HusbandY4 0.029 0.603  

 
Demographic Traits 

   

Age40-44 0.060 1.439  
Age45-49 0.153 3.407 * 
Age50-54 0.282 5.649 * 
Age55-59 0.417 7.347 * 
Esb -0.136 -2.888 * 
Nesb -0.242 -5.578 * 
Resid2 0.193 1.081  
Resid4 -0.037 -0.383  
Resid9 -0.030 -0.354  
Noncity 0.078 2.296 ** 
Mortgage 0.095 2.606 * 
Rent 0.189 4.038 * 
Board -0.194 -2.247 ** 
 
Family Characteristics 

   

Married 1.387 13.648 * 
Divorce 1.404 13.259 * 
Widow 1.620 11.206 * 

Ancestor 0.119 1.372  

    
Threshold Parameters    

1µ  0.562 32.451 * 
2µ  1.641 93.677 * 
3µ  2.459 115.980 * 

    
 Mean Number of Children Ever Born = 2.504 
  Prediction Success =38.756 
  Sample Size = 5,204 
  Chi Squared (27) = 459.159 
Notes: (a) The symbol * represents significant at the 1 per cent level, the symbol ** represents 

significant at the 5 per cent level and the symbol *** represents significant at the 10 
per cent level. The symbol – indicates that there were no childless women with this 
characteristic, and as such the variable was excluded from the model.  
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The most striking feature of the results presented in Table 12.3 is their similarities 

with the findings from the estimation of the model of implied completed family size 

using OLS. These similarities are in terms of the sign and degrees of significance of 

the coefficients187. Hence, the results from the Ordered Probit model also show that 

the probability of women having a larger number of children was negatively 

correlated with their wages, low levels of husbands’ earnings and being born 

overseas in an English speaking or non-English speaking country. The likelihood of 

women being in the higher number of children ever born categories was positively 

correlated with high having a mortgage, renting a home and living outside the capital 

cities. Being an older age, married, divorced or widowed was also associated with 

having a larger number of children. 

 

The closeness of the results of the fertility model using Ordered Probit and OLS 

suggest that there is high degree of robustness in the model when the determinants of 

family size are estimated using a continuous variable and a discrete variable. The 

similarities are also consistent with the findings reported in the studies of Miller 

(1988) and Nguyen-Dinh (1997), who indicate that there are no substantial 

differences in the results using these alternative econometric models.  

 

Using the findings from the Ordered Probit model, it is possible to predict the 

distributions of family size by women’s wages188. These predictions are displayed in 

Table 12.4. Consistent with the descriptive statistics presented in Chapter 10, the 

predictions illustrate that smaller earnings potential is associated with considerably 

larger sized families. For example, at a wage rate that is 75 per cent less than the 

mean rate (in logarithmic form) over one-third of women are predicted to have four 

or more children. Less than 3 per cent of women are predicted to be childless. When 

the wage rate is increased to 25 per cent less than the mean, 23 per cent of 

respondents are predicted to have four or more children and 6 per cent are predicted 

to be childless. 

 

                                                 
187 Due to the difficulties in interpreting the results using Ordered Probit, the discussion only considers 
the signs and the significance of the regressors in the estimating equation. It does not look at the 
marginal effects. 
188 These computations are based on the means of the variables for women in the sample. 
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Table 12.4 Predicted Distribution Across Family Size Categories by Wages Derived From the 
Ordered Probit Model  

 
Wage Rate Family Size Categories (percentages) 

 No 
Children 

One Child Two 
Children 

Three 
Children 

Four or 
More 

Children 
 

Total 

75 per cent below mean 2.95 5.40 26.97 30.28 34.40 100.00 
50 per cent below mean 4.13 6.90 30.47 29.90 28.60 100.00 
25 per cent below mean 5.69 8.62 33.62 28.78 23.29 100.00 
10 per cent below mean 6.85 9.74 35.25 27.78 20.38 100.00 
10 per cent above mean 8.65 11.31 37.05 26.13 16.86 100.00 
25 per cent above mean 10.23 12.53 38.07 24.68 14.49 100.00 
50 per cent above mean 13.33 14.56 39.06 21.99 11.06 100.00 
75 per cent above mean 17.06 16.50 39.10 19.08 8.26 100.00 
       
Actual distribution (mean) 7.88 10.63 36.23 26.85 18.41 100.00 

 

Women with higher earnings potential are expected to have fewer children. Hence, at 

a wage rate that is 25 per cent above the mean, nearly one-quater of women are 

predicted to have fewer than two children (10 per cent have one child and 13 per cent 

are childless). Likewise, with wages that are 75 per cent higher than the mean, one-

third of women have fewer than two children and nearly one-fifth of women are 

predicted to be childless. 

 

12.2.4 Elasticity Estimates 

The family size elasticities with respect to wages and unearned income computed 

from the above empirical analyses are presented in the following table. As shown in 

this table, the implied completed family size elasticity with respect to wages was 

,335.0−  indicating that as wages increase by 10 per cent, women’s implied 

completed family size would fall by nearly 0.08 of a child. In other words, based on 

women having a mean of 2.5 children, for every ten per cent increase in wages, 

around one in twelve women would have a family size that is one child less than the 

mean family size. 

 

This elasticity is smaller than the average family size elasticity for Australian studies 

(mean family size elasticity of -0.964)189. It is also smaller than those reported in 

studies using the number of children ever born as the measure of fertility (mean of 

076.1− ), wife’s predicted wages ( 726.0− ) and cross-sectional data ( 737.0− ). 

 

                                                 
189 See Chapter 9. 
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Table 12.5 Implied Completed Family Size Elasticities With Respect to Wages and Forms of 
Unearned Income, All Women(a)  

 
Elasticity 
 

Predicted 
Wages  

)ˆ( jw  

Income From 
Investments 
(Investment) 

Income From 
Other 

Sources 
(Osincome) 

Husbands’ 
Earnings 

From Wage 
and Salaries 
(HusbandY) 

 

Total 
Unearned 

Income  
(Income) 

OLS      
-Total family size -0.335 -0.020  -0.007 -0.011 
      
Sequential Probit      
-One child(b) -0.045 -0.001  0.001  
-Two children  -0.049     
-Three children -0.044 -0.005  -0.003 -0.003 
-Four or more children -0.077 -0.005 -0.009 -0.005 -0.006 
Notes: (a) The elasticities are measured at the mean family size of 2.504 children. Only 

elasticities that were of statistical significance have been reported. 
(b) ‘One child’ gives elasticities from the model for predicting the probability of 
having one or more children. ‘Two children’, ‘three children’ and ‘four or more 
children’ gives elasticities from the models for predicting the probability of having 
‘n’ or more children conditional on having ‘n-1’ children. 

 

The wage elasticities from the estimation of the discrete fertility model using the 

Sequential Probit approach imply that wages play a greater role in influencing 

women’s decisions to have additional children than their decisions to start a family. 

Thus, the elasticities range from –0.045 for the decision to have one or more 

children, to -0.077 for the decision to have four or more children, conditional on 

having three children. This presumably follows from the fact that most women have 

at least one child, and where this does not occur there are other more dominant 

explanations (for example, marital status). 

 

This relationship between wages and the incremental family size decisions is 

consistent with the findings in Miller (1988). However, in the study by Miller (1988) 

the wage elasticities are considerably larger than those presented in Table 12.5, 

ranging from 0.303 (to have one child or not) to 1.337 (to have four or more 

children). The differences in the size of the elasticities reported here and those 

reported in Miller (1988) may be a result of the age of the data used in the study190. 

 
The results from the estimation of the models using continuous measures of unearned 

income show that these did not affect either total family size or the decisions on 

                                                 
190 Miller (1988) uses data from 1973. As shown in Table 9.1 in Chapter 9, studies which use data 
from an earlier time period have produced larger fertility elasticities with respect to wages than studies 
which use more recent data. 
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additional children in any substantial way (the results used to compute these 

elasticities are presented in Appendix A4.3). 

 

Thus, for total family size, the elasticity with respect to income from investments 

was only -0.020, indicating that for every 10 per cent increase in income from 

investments fertility would fall by only 0.05 of a child. For total unearned income, 

the fertility elasticity was just -0.011, suggesting that total unearned income has a 

very minimal negative impact on fertility decisions (for example, a 10 per cent 

increase in unearned income would result in implied completed family size falling by 

0.028 of a child). 

 

The unearned income elasticities for the discrete fertility choice models were also 

very small, ranging from -0.001 (income from investment elasticity for the decision 

to start a family) to 0.001(husbands’ wage elasticity for the decision to have one or 

more children). Whilst only a very small relationship, the relationship between 

unearned income and discrete family size choices was stronger for decisions on 

additional children than it was for decisions on starting a family.  

 

The family size elasticities with respect to the various forms of unearned income are 

inconsistent with the elasticities reported in Chapter 9 on two accounts. First, the 

elasticities are negative rather than positive. Second the elasticities are very small (in 

absolute terms). As argued when discussing the coefficients in each of the models, 

the negative sign of the elasticities may be a result of women treating child quantity 

as an inferior good, and thus substituting child quantity for child quality. They are, 

however, consistent with the broad patterns in the aggregate Australian fertility data, 

whereby families from higher socio-economic backgrounds have smaller sized 

families than those from lower socio-economic backgrounds (see ABS, 2002). The 

small size of the elasticities may be attributed to factors discussed earlier in the 

estimation of labour supply. Namely, there are well documented difficulties in 

measuring an individual’s unearned income. A sensible conclusion from this research 

would be that the individual’s unearned income does not have a material impact on 

child quantity decisions in Australia in the early 1990s. This represents a 

continuation of the trend towards declining income elasticities over time in this area 

of research in Australia. 
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12.2.5 Sensitivity to Identification Restrictions 

The results from the estimation of the determinants of implied completed family size 

are, to some degree, sensitive to the way in which the model is specified. While the 

robustness of the model is examined by estimating it with different procedures, this 

may not pick up fundamental problems with the model. As such, the fertility model 

was estimated under alternative specifications of the variables included in the 

estimating equation.  

 

First, the model was estimated with the inclusion of predicted wages generated using 

OLS rather than using the Heckman sample selection correction approach. The 

results from this model are presented in Table A4.7 in Appendix A4 and, to an 

extent, differ from the results produced using the fertility model outlined in the 

previous section. For example, when the fertility model is estimated with a wage 

variable generated from an equation estimated using OLS, the wage elasticity is 

.095.0−  In contrast, when the fertility model is estimated with the wage variable 

constructed using the sample selection corrected model, the wage elasticity increases 

to 335.0− . As λ  is a significant regressor in the estimation of the model of wages, 

and the wage elasticity and age variables obtained following the use of this procedure 

for constructing the wage variable are comparable with findings in the empirical 

literature, the use of selection bias corrected wages to estimate the models of fertility 

appears to have merit. 

 

Second, the fertility model was estimated with education variables included in the 

estimating equation. The results produced from this specification were not accurately 

determined due to the collinearity between the regressors, specifically the education 

variables and the predicted wage terms. The model was then estimated with the 

inclusion of education variables and the exclusion of the age variables. This 

specification removed the collinearity problems noted above, but produced results 

that were not consistent with theoretical expectations or with the findings in the 

majority of the empirical literature. For example, the coefficient on the variable 

controlling for women’s wages implied that women increase their fertility as their 

wages rise.  
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These experimentations lend support to the preferred specification adopted in the 

earlier section of this chapter. The inclusion of an age variable but not an education 

variable implies that women’s educational attainment influences their wage and, 

through this means, affects their fertility decisions. It is consistent with the empirical 

labour supply models presented earlier which do not include education variables, 

based on the proposition that educational attainment influences wages and, through 

this, influences decisions on entering the labour market and hours of work.  

 

12.3 Summary and Conclusion 

This chapter has estimated the determinants of implied completed family size using 

several methods of estimation and a number of specifications of the estimating 

equation. The results from the model estimated using OLS suggest that women’s 

completed family size decisions are positively correlated with living outside the 

capital cities, renting, or having a mortgage. Being an older age, married, 

separated/divorced or widowed also had a positive impact on fertility. Implied 

completed family size was negatively associated with women’s wages and being 

born  overseas. They also suggest that unearned income does not have a material 

impact on child quality decisions of women in Australia in the early 1990s. 

 

The results from the fertility model estimated using the Sequential Probit approach 

show that wages, living with an ancestor and being of an older age had a stronger 

impact on decisions to have additional children than they did on the decision to start 

a family. The impact of the variables associated with marital status on fertility were 

more pronounced in the analysis of women’s initial family size decisions than in the 

study of their decisions on additional children. 

 

When estimated using Ordered Probit, the results from the fertility model resembled 

those from the model estimated using OLS. The predicted distributions derived from 

the Ordered Probit indicate a marked shift in family composition across wage levels, 

with women having the greatest earning potential being linked with small sized 

families. 

 

The following chapter examines the determinants of family size for different groups 

of women. Specifically, using the same estimating procedures as in this chapter, it 
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conducts an in-depth analysis of the determinants of fertility for women by their age 

and birthplace.  
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Chapter 13 
The Fertility Behaviour of Groups of Women:  

An Empirical Analysis 

 
13.1 Introduction 

The previous chapter estimated the determinants of implied completed family size, 

using data for all women aged 35 to 59 years from the ABS’s Survey of Families in 

Australia. OLS, Sequential Probit and Ordered Probit models were used. This 

chapter estimates and compares the determinants of family size for different groups 

of women. The same data specifications and estimating equations191 used in the 

previous chapter are applied in this chapter. Examination of the determinants of 

implied completed family size for groups of women will test the robustness of the 

estimates. It will also provide new evidence on the determinants of fertility for 

women in Australia. 

 

The chapter structure is: Section 13.2 discusses the determinants of family size for 

women of different age groups and Section 13.3 presents the determinants of fertility 

for women of different birthplaces. A summary, including a discussion on the overall 

robustness of the fertility model, is presented at the end of the chapter (Section 13.4). 

 

13.2 Fertility Behaviour of Women by Age 

This section presents the results from the examination of the determinants of implied 

completed family size for women of different age groups. It considers women aged 

35 to 39 years, women aged 40 to 49 years and women aged 50 to 59 years. To 

provide further information on the strength of the empirical relationships reported in 

the previous chapter, the three estimating procedures previously employed are also 

utilised in this section. That is, the model is estimated using OLS (Section 13.2.1), 

                                                 
191 Some of the estimating equations have been modified in obvious ways to allow for the examination 
of the determinants of implied completed fertility for groups of women. Namely, the models to 
estimate the determinants of family size for women of different age groups do not include variables 
relating to age. The models to estimate the determinants of implied completed fertility for women of 
different birthplaces do not contain information on birthplace.  
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Sequential Probit (Section 13.2.2) and Ordered Probit (Section 13.2.3) methods192. 

The impact of changes in wages and unearned income on women’s family size are 

discussed in Section 13.2.4. The chapter provides new evidence on how fertility 

decisions vary across women of different ages, as a disaggregated analysis of this 

nature had not be conducted in Australia since Miller (1988) and the estimates from 

this study are rather dated (they draw on data from 1973). 

 

13.2.1 Fertility Estimates by Age: OLS 

The marginal effects for the variables included in the model of implied completed 

fertility for women of different ages are presented in Table 13.1. Panel (i) presents 

results for women aged 35 to 39 years, panel (ii) presents results for women aged 40 

to 49 years and panel (iii) presents results for women aged 50 to 59 years. The model 

estimated by OLS performs fairly well for each of the age groups, with each of the F-

statistics being highly significant. It appears that the model performs slightly better 

for older women than it does for younger women. For example, the adjusted r2 for 

the model to estimate the determinants of implied completed fertility for women 

aged 35 to 39 years was 0.069. It was 0.086 for women aged 50 to 59 years. 

However, the number of significant regressors in each equation is fairly similar. 

 

Most of the variables found to significantly influence fertility behaviour for all 

women were also found to significantly influence fertility behaviour for women of 

specific age groups. In particular, the implied completed family sizes of women of 

different ages were found to be negatively correlated with their predicted wages and 

being born in a non-English speaking country. They were positively correlated with 

being married, divorced or widowed. However, the marginal effects of these 

variables varied considerably across age groups. As shown in Table 13.1, predicted 

wages had a slightly larger impact on the implied completed fertility of older women 

(-0.42) than they did on that of younger women (-0.39)193.  

 

                                                 
192 The full estimates from the models of implied completed fertility behaviour for women of different 
age groups are presented in Section A5.1 of Appendix A5. The estimates from the equation used to 
generate the wage and unearned income elasticities are given in Section A5.2. 
193 The extent to which predicted wages influenced family size for women of different age groups is 
discussed in Section 13.2.4. The results from the models to generate these predicted wages are 
presented in Table A5.1 in Appendix A5. 
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Table 13.1 Marginal Effects of the Variables in the Implied Completed Family Size Equation 
using OLS, by Age(a) 

 
 Panel (i) 

 
Panel (ii) Panel (iii) 

Variable Women Aged  
35 to 39 Years 

 

Women Aged 
 40 to 49 Years 

 

Women Aged 
 50 to 59 Years 

 
Predicted Wages    
ŵ  -0.391 -0.338 -0.417 

 
Unearned Income 

   

Invest1  -0.244  
Invest2 -0.418   
Invest3 -0.345 -0.344  
Income1  -0.386  
Income2  -0.478  
Income3    
HusbandY1  -0.253  
HusbandY2 -0.199  -0.407 
HusbandY3  -0.167  
HusbandY4    

 
Demographic Traits 

   

Esb   -0.267 
Nesb  -0.158 -0.598 
Resid2   - 
Resid4 -0.366 -0.301 0.704 
Resid9   0.789 
Noncity   0.156 
Mortgage  0.105  
Rent  0.354  
Board -0.570 -0.354  
 
Family Characteristics 

   

Married 1.075 1.504 2.197 
Divorce 0.689 1.506 2.526 
Widow - 1.403 2.873 
Ancestor   0.542 
    
Sample Size 1,438 2,298 1,468 
Mean of nj 2.262 2.443 2.827 
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. 
 

In contrast, low levels of husbands’ wages influenced the fertility behaviour of older 

women to a larger extent than they did for younger women. Thus, women aged in 

their 50s whose husbands earned $382 to $613 a week (Husband Y2) had family 

sizes that were 0.4 of a child lower than the family sizes for their counterparts who 

did not have a husband earning a wage. In comparison, the difference in the family 

sizes of women aged in their mid-to-late 30s with husbands with weekly wages of 

$382 to $613 and women whose husbands were not earning wages was only 0.2 of a 

child. 

 

The impact of being born in a non-English speaking country on implied completed 

family size was slightly larger for older women than for younger women. Hence, the 

analysis found that women aged in their 50s who were from a non-English speaking 
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background (Nesb) had an implied completed family size that was three-fifths of a 

child lower than the implied completed family size for their counterparts born in 

Australia. In comparison, the number of children born to women aged 35 to 39 years 

who were from overseas countries where English was not the main language spoken 

was similar to that for Australian-born women. 

 

Based on the hypothesis in the previous chapter that the differences in family size for 

immigrant women born in non-English speaking countries and women born in 

Australia were a result of cultural factors, it is possible to suggest that cultural factors 

played a larger role in the family size decisions of older women than for younger 

women194. 

 

The data in Table 13.1 show opposing pattens in the relationship between duration of 

residence and family size for younger women (aged 35 to 39 years) and older women 

(aged 50 to 59 years). Younger women who had lived in Australia for shorter periods 

had smaller sized families than women who had lived in Australia for longer periods. 

Hence, women aged in their mid-to-late 30s who migrated to Australia in the two to 

four years prior to 1992 (Resid4) had implied completed family sizes that were one-

third of a child lower than the family sizes for women who have lived in Australia 

for ten or more years.  

 

In contrast, for older women it appears that immigrants who came to Australia within 

the nine years before the survey had considerably larger sized families than their 

counterparts who had lived in Australia for a longer period of time. Thus, the 

analysis found that women aged 50 to 59 years who migrated to Australia in the two 

to four years before 1992 had a completed family size that was 0.7 of a child larger 

than the family size of immigrant women living in Australia for at least ten years in 

1992. The completed family size of older women in the ‘Resid9’ category was 0.8 of 

a child larger than the omitted category (lived in Australia for more than nine years). 

 

                                                 
194 The analysis also found that immigrant women aged in their 50s who were born in English 
speaking countries (Esb) had a smaller number of children than their counterparts born in Australia, in 
the order of 0.27 of a child. 
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The difference in the number of children ever born by period of residence for the 

specific age cohorts may be a result of two separate sets of factors. First, among the 

younger age cohorts, the smaller family size among the recent arrivals may simply 

reflect delays in family formation to minimise the costs of migration. Second, among 

the older age cohorts the large family size among recent arrivals presumably reflects 

fertility decisions taken abroad before the decision to migrate was made. 

 

The analysis found that boarding, living rent or board free or other nature of 

occupancies (Board) had a negative impact on family size, with this relationship 

being more pronounced among women aged 35 to 39 years (0.6 of a child) than 

among women aged 40 to 49 years (0.4 of a child). 

  

Table 13.1 shows that being married had a larger impact on the fertility rates of older 

women that for younger women. Hence, married women aged 50 to 59 years had 

family sizes that were over two children larger than the family size of never married 

women. The difference in the family sizes of married women and never married 

women for the 35 to 39 years age group was 1.5 children. There were similar patterns 

for women who were divorced/separated and widowed. 

 

Using the mean completed family sizes for never married women as the benchmark 

(1.2 children for women aged 35 to 39 years, 1.1 children for women aged 40 to 49 

years and 0.9 children for women aged 50 to 59 years), the impact of being married 

on implied completed family size for women of different age groups is illustrated in 

Figure 13.1. The figure clearly illustrates that the differences in the standardised 

mean number of children for women of different marital statuses was more 

pronounced among older women than among younger women. 
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Figure 13.1 Standardised Mean Implied Completed Family Size, by Marital Status, Women of 
Different Age Groups 
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While many of the findings in the above disaggregated analysis are similar to those 

for the analysis on the total sample of women, a number of variables which were not 

significant in the fertility model for all women were significant in the model for 

women of particular age groups. For example, Table 13.1 shows that levels of 

income from other sources (Income1 and Income2) had a negative impact on the 

implied completed family size of women aged 40 to 49 years. Living with an 

ancestor (Ancestor) had a positive impact on the fertility behaviour of women aged 

50 to 59 years. In addition, being in the nature of occupancy categories of 

‘Mortgage’ or ‘Board’ significantly influenced the family size of women aged in 

their 40s. These variations may indicate that the fertility model is not robust across 

groups of women. 

 

13.2.2 Fertility Estimates by Age: Sequential Probit Model 

The fertility model was estimated using a Sequential Probit approach for women of 

different age groups. The most striking feature of the results was that many of the 

variables included in the model were only significant in the estimation of certain 
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fertility decisions or were only significant for women of certain ages195. For example, 

for most age groups marital status (Married, Widow and Divorce) was only 

significant in the estimation of the equations for having children or not, and for 

having two children or not, conditional on having one child. Likewise, the variable 

‘Esb’ was only significant for women aged 35 to 39 years and ‘Board’ was only 

significant in the estimation of the discrete fertility model for women aged 55 to 59 

years.  

 

The limited number of significant regressors in the examination of fertility decisions 

for having two children, three children and four or more children may indicate that 

many of the variables in the estimating equation are only important to initial fertility 

decisions. Moreover, the fact that many variables are only significant for women of 

certain age groups emphasises the point made in the previous section that the fertility 

model is not robust to changes in the sample being analysed. 

 

Given the small number of significant coefficients, this section only deals with some 

of the patterns and standout features of the findings. First, consistent with the results 

from the estimation of the discrete fertility model for all women, the analysis found 

that within each age group wages had a larger impact on the decision to have four or 

more children, conditional on having three children, than it did on the decision to 

have one child or not. Comparison across age groups reveals that the impact of 

wages on the decision to start a family was slightly larger for younger women than 

for older women. The impact of wages on the decision to have four or more children 

(given already having three children), was slightly larger for women of an older age 

than for women of a younger age. 

 

Second, the negative impact of low levels of husbands’ earnings on fertility was 

stronger for decisions to have additional children than for the decision to start a 

family. The relationships were slightly more pronounced among women aged 35 to 

39 years than among women aged 40 to 49 years. For example, the conditional 

                                                 
195 The limited number of significant variables may be related to the smaller samples in some of the 
estimations. Based on the Chi Squared test and the McFadden r2, the model works better in the 
estimation of initial fertility decisions (where the sample is quite large) than in the estimation of 
additional fertility decisions (where the samples are much smaller). The model also performs better 
for women in the 35 to 39 years age cohort than for women in the other age cohorts.  
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probability of having at least a fourth child for women aged in their mid-to-late 30s 

whose husbands’ wages were between $382 and $613 (HusbandY2) was 13 

percentage points lower than the probability for women without husbands’ wages 

having four children. In contrast, women who were aged in their 40s and in the 

‘HusbandY2’ group had an 11 percentage points lower probability of having four or 

more children (given three children) than the corresponding probability for women 

without husbands’ wages. 

 

Third, the marginal effect of being born in a non-English speaking country (Nesb) on 

the probability of a woman having two children given that she already has one child 

was larger for younger women than for older women (ranging from -0.12 for women 

aged 35 to 39 years to -0.06 for women aged 50 to 59 years). In other words, the 

analysis found that for older women the difference in the probability of having two 

or more children (conditional on having one child) among NESB women and 

Australian-born women was considerably smaller than the corresponding difference 

for younger women. 

 

The last main feature of the results is that older women were found to be much less 

likely to have children out of wedlock than younger women. Hence, the probability 

of women aged in their 50s who were married having children was almost 66 

percentage points larger than the probability of never married women of the same 

age having children. The difference in the probability of starting a family for women 

aged in their mid-to-late 30s who were married or were never married was only 16 

percentage points196.  

 

13.2.3 Fertility Estimates by Age: Ordered Probit 

The fertility model was also estimated using an Ordered Probit procedure for the 

three age groups. Most of the findings using this approach resemble the findings 

using OLS (see Appendix A5). Hence, the results from the estimation of the 

determinants of membership of the discrete family size categories using an Ordered 

Probit approach suggest that the negative impact of being born overseas in a non-

English speaking country was larger for older women than for younger women. The 

                                                 
196 The patterns for women who were divorced or widowed were parallel to those described above. 
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positive impact of being married, divorced or widow was also larger for older 

women than for younger women. The negative impact of boarding was larger for 

women aged in 35 to 39 years than for aged 50 to 59 years. 

 

The similarity in the results from the fertility model estimated using Ordered Probit 

and OLS procedures further emphasises the point made in the previous chapter that 

there is a high degree of robustness in the model when it is estimated using these two 

procedures. That is, the model is robust to choice of econometric technique for 

estimation, but does not appear to be robust to choice of sample that it is being 

applied to. 

 
Table 13.2 Predicted Distribution Across Family Size Categories by Wages Derived From the 

Ordered Probit Model, by Age 
 

Wage Rate Family Size Categories (percentages) 
  No 

Children 
One Child Two 

Children 
Three 

Children 
Four or 
More 

Children 
 

Total 

75 per cent below mean       
 Aged 35 to 39 years 2.76 5.63 29.20 32.87 29.54 100.0 
 Aged 40 to 49 years 2.36 4.77 28.46 31.72 32.69 100.0 
 Aged 50 to 59 years 2.76 4.38 18.62 26.41 47.83 100.0 
50 per cent below mean       
 Aged 35 to 39 years 4.22 7.61 33.59 31.66 22.92 100.0 
 Aged 40 to 49 years 3.43 6.32 32.63 31.11 26.51 100.0 
 Aged 50 to 59 years 3.90 5.74 21.93 27.44 40.99 100.0 
25 per cent below mean       
 Aged 35 to 39 years 6.27 9.92 37.28 29.31 17.22 100.0 
 Aged 40 to 49 years 4.89 8.16 36.38 29.60 20.97 100.0 
 Aged 50 to 59 years 5.44 7.36 25.12 27.68 34.40 100.0 
10 per cent below mean       
 Aged 35 to 39 years 7.84 11.44 38.99 27.47 14.26 100.0 
 Aged 40 to 49 years 6.00 9.38 38.31 28.30 18.01 100.0 
 Aged 50 to 59 years 6.59 8.43 26.89 27.44 30.65 100.0 
10 per cent above mean       
 Aged 35 to 39 years 10.39 13.54 40.54 24.64 10.89 100.0 
 Aged 40 to 49 years 7.79 11.13 40.40 26.21 14.47 100.0 
 Aged 50 to 59 years 8.43 9.95 28.99 26.69 25.94 100.0 
25 per cent above mean       
 Aged 35 to 39 years 12.68 15.12 41.10 22.33 8.77 100.0 
 Aged 40 to 49 years 9.39 12.49 41.53 24.43 12.16 100.0 
 Aged 50 to 59 years 10.07 11.14 30.30 25.81 22.68 100.0 
50 per cent above mean       
 Aged 35 to 39 years 17.26 17.63 40.82 18.36 5.93 100.0 
 Aged 40 to 49 years 12.60 14.80 42.52 21.19 8.89 100.0 
 Aged 50 to 59 years 13.32 13.16 31.90 23.85 17.77 100.0 
75 per cent above mean       
 Aged 35 to 39 years 22.80 19.78 39.05 14.50 3.87 100.0 

 Aged 40 to 49 years 16.54 17.02 42.28 17.82 6.34 100.0 
 Aged 50 to 59 years 17.27 15.10 32.63 21.39 13.61 100.0 
       
Actual distribution (mean)       
 Aged 35 to 39 years 9.04 12.48 39.88 26.09 12.51 100.00 
 Aged 40 to 49 years 6.85 10.24 39.43 27.30 16.18 100.00 
 Aged 50 to 59 years 7.47 9.18 27.98 27.12 28.25 100.00 
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The results from the Ordered Probit model were used to make a number of 

predictions regarding the distribution of family size by women’s wages. These 

predictions are presented in Table 13.2. The predictions follow the same pattern as 

the forecasts using data on all women. Namely, they illustrate that a higher earnings 

potential is linked with smaller sized families. 

 

The reductions in family size associated with an increase in earnings potential are 

stronger for women of a younger age than for women of an older age. Hence, with a 

wage rate that is 75 per cent below the mean of wages, the predicted proportion of 

women aged in their mid-to-late 30s with four or more children is almost 30 per cent. 

Approximately 33 per cent and 48 per cent of women aged in their 40s or 50s are 

expected to have four or more of children. In contrast, when wages are increased to 

50 per cent above the mean level, the predicted proportion of women aged 35 to 39 

years with at least four children is only 6 per cent. It is 9 per cent for the ‘aged 40 to 

49 years’ cohort and 18 per cent for the ‘aged 50 to 59 years cohort’. 

 
 

13.2.4 Elasticity Estimates 

The family size elasticities with respect to wages and forms of unearned income for 

women of different ages are displayed in Table 13.3. The wage elasticities show that 

the implied completed fertility decisions of older women are slightly more 

responsive to changes in wages than the fertility decisions of younger women. 

Hence, the total family size elasticity with respect to wages for women aged in their 

mid-to-late 30s was -0.39. This was approximately 6 per cent smaller than the size of 

the elasticity for women aged in their 50s (-0.42).  For decisions on starting a family, 

however, younger women’s decisions are slightly more responsive to changes in 

wages than the decisions for older women. Thus the elasticity for starting a family 

with respect to wages was -0.05 for women aged 35 to 39 years and -0.04 for women 

aged 50 to 59 years. 

 

The pattern of the family size elasticities with respect to wages for women of 

different ages is consistent with the findings in Kalwij (1998), Cain and Weininger 

(1973) and Butz and Ward (1979), who report that older women have larger wage 
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elasticities that younger women197. They may simply suggest that other factors are of 

more importance in younger women’s decisions regarding children including access 

to childcare and family friendly workplaces. 

 
Table 13.3 Implied Completed Family Size Elasticities With Respect to Wages and Forms of 

Unearned Income, by Age(a) 
 
Elasticity 
 

Predicted 
Wages  

)ˆ( jw  

Income from 
Investments 
(Investment) 

Income 
From Other 

Sources 
(Osincome) 

Husbands 
Earnings 

From Wage 
and Salaries 
(HusbandY) 

 

Total 
Unearned 

Income  
(Income) 

OLS      
-Total family size:      
 Aged 35 to 39 years -0.391 -0.035   -0.010 
 Aged 40 to 49 years -0.338 -0.023   -0.010 
 Aged 50 to 59 years -0.417   -0.009 -0.011 
       
Sequential Probit      
-One child(b):      
 Aged 35 to 39 years -0.050     
 Aged 40 to 49 years -0.048 -0.002  0.001  
 Aged 50 to 59 years 

 
-0.041     

-Two children:      
 Aged 35 to 39 years -0.104     
 Aged 40 to 49 years -0.046     
 Aged 50 to 59 years      
       
-Three children:      
 Aged 35 to 39 years  -0.015   -0.004 
 Aged 40 to 49 years  -0.007 0.012 -0.003 -0.003 
 Aged 50 to 59 years      
       
-Four or more children:      
 Aged 35 to 39 years -0.118  -0.017 -0.001 -0.008 
 Aged 40 to 49 years -0.092   -0.007 -0.008 
 Aged 50 to 59 years -0.139   -0.004  
Notes: (a) The elasticities are measured at the mean family size for each group. This is 2.262 

for women aged 35 to 39 years, 2.443 for women aged 40 to 49 years and 2.827 for 
women aged 50 to 59 years. Only elasticities of statistical significance have been 
reported. 
(b) ‘One child’ gives elasticities from the model for predicting the probability of 
having one or more children. ‘Two children’, ‘three children’ and ‘four or more 
children’ give elasticities from the models for predicting the probability of having 
‘n’ children conditional on having ‘n-1’ children. 

 

Table 13.3 shows that in most cases unearned income had a negative effect on 

fertility. However, all the income elasticities are very small, with the largest of the 

elasticities being -0.017. As such the results emphasise the three points made earlier. 

First, unearned income did not play a large role in the child quantity decisions of 

women in the early 1990s. Second, unearned income may only have a substantial 

impact on child quality decisions and, third, the measures of unearned income in the 
                                                 
197 It should be noted that the relationship goes against the findings reported in Miller and Volker 
(1983), where the wage elasticity was 09.1−  for women aged 25 to 34 years and 86.0−  for women 
aged 35 to 44 years. 
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Survey of Families in Australia may not provide an accurate account of individuals’ 

total unearned income at the time the fertility decisions were actually made. 

 

13.3 Implied Completed Family Size of Women by Birthplace 

This section examines the determinants of implied completed family size for women 

who were born in Australia or were born overseas from English speaking countries 

or non-English speaking countries. As no such disaggregation appears to have been 

undertaken in Australia, and there are only a few overseas studies which consider the 

determinants of fertility for women of different ethnic backgrounds, the results from 

the analysis provide new insight into the fertility decisions of women with particular 

characteristics. The section presents the results from the OLS model (Section 13.3.1), 

the Sequential Probit model (Section 13.3.2) and the Ordered Probit model (Section 

13.3.3)198. It also discusses the wage and unearned income elasticities and the 

robustness of the fertility model (Section 13.3.4). 

 

13.3.1 Fertility Estimates by Birthplace: OLS 

The marginal effects from the disaggregated analysis of the determinants of family 

size for women of different birthplaces are presented in Table 13.4. Panel (i) presents 

results for Australian-born women, panel (ii) presents results for immigrant women 

born in English speaking countries and panel (iii) presents results for immigrant 

women born in non-English speaking countries. The OLS model performs 

satisfactorily for the three groups of women. Thus, for each birthplace group the F-

tests are all highly significant. However, as assessed by the adjusted r2 the OLS 

model performs better for women born in Australia than for women born overseas199. 

Despite this, the numbers of significant regressors in the fertility models for 

overseas-born women were similar to the number in the fertility model for 

Australian-born women. 

 

Closer inspection of the results across birthplaces reveals evidence similar to that 

reported from the analysis by age groups. Namely, the influences on implied 

completed family size vary considerably across these subsets of the data. The data in 
                                                 
198 The results from the empirical analysis are displayed in Section A5.3 in Appendix A5. 
199 The adjusted r2 for the model to estimate the determinants of implied completed family size for 
Australian-born women (0.10) was over 50 per cent larger that for the model to estimate the 
determinants of implied completed fertility for ESB (0.06) and for NESB women (0.06). 
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Table 13.4 indicate that women’s predicted wages had a larger impact on the fertility 

behaviour of women born in Australia and immigrant women born in non-English 

speaking countries than for immigrant women from an English speaking background 

(also see Section 13.3.4). The marginal effects of the predicted wage variable for 

Australian-born and NESB women were -0.3 and -0.6200, respectively. For ESB 

women, implied completed fertility decisions were not influenced by wages. 

 
Table 13.4 Marginal Effects of the Variables in the Family Size Equation Using OLS: 

Implied Completed Family Size, by Birthplace(a) 
 
 Panel (i) 

 
Panel (ii) Panel (iii) 

Variable Australian-Born Women 
 

ESB Women 
 

NESB Women 
 

Predicted Wages    
ŵ  -0.272  -0.582 

 
Unearned Income 

   

Invest1 -0.121 -0.290 -0.395 
Invest2 -0.205   
Invest3 -0.288  -0.240 
Income1    
Income2    
Income3   -0.953 
HusbandY1  -0.396 -0.317 
HusbandY2  -0.371 -0.389 
HusbandY3   -0.367 
HusbandY4  -0.308  

 
Demographic Traits 

   

Age40-44    
Age45-49 0.225  0.232 
Age50-54 0.476 0.304  
Age55-59 0.749 0.432 0.410 
Resid2 -   
Resid4 -   
Resid9 -   
Noncity 0.193  -0.276 
Mortgage 0.089   
Rent 0.327 0.368  
Board -0.262  0.606 
 
Family Characteristics 

   

Married 1.454 1.547 1.750 
Divorce 1.495 1.216 1.647 
Widow 1.994 1.963 1.707 
Ancestor    
    
Mean of nj 2.560 2.395 2.386 
Sample Size 3,528 681 995 
Notes: (a) The marginal effects are only reported for those variables of statistical 

significance. The symbol – indicates that the variables were omitted from the group 
of women because there were no women in the sample with this characteristic. 

 

Table 13.4 indicates that unearned income has a substantially larger impact on the 

implied completed family size of overseas-born women, in particular women from 
                                                 
200 The results from the model used to predict wages are presented in Section A5.3 in Appendix A5 
and the results used to generate the income elasticities are given in Section A5.4 of the same 
Appendix. 
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countries where English is not the main language. For example, the difference 

between the family size of overseas-born women with husbands’ wages of $382 to 

$613 a week (HusbandY2) and women without husbands’ wages was 0.4 of a child 

for ESB women and 0.3 of a child for NESB women. Husbands’ wages did not 

influence the completed fertility decisions of Australian-born women. Similarly, the 

implied completed family size of immigrant women from non-English backgrounds 

whose weekly income from investments was less than $10 (Invest1) was 0.4 of a 

child lower than the mean for women without investment income. It was 0.3 of a 

child lower for ESB women and was only 0.1 of a child lower for women born in 

Australia. These results may imply that NESB women on low levels of unearned 

income see child quantity as an inferior good and child quality as a normal good, and 

thus they substitute child quantity for child quality. 

 

For overseas-born women, the results are consistent with the findings by Miller 

(1988), which suggest that women from the low social classes have a larger number 

of children than women from higher social classes201. They are also typical of the 

trend in Australia, where the number of children ever born to women from low socio-

economic backgrounds is generally higher than the number of children ever born to 

women from high socio-economic backgrounds (see ABS, 2002). 

 

The relationship between women’s age and family size by birthplace was stronger 

for women born in Australia. The implied completed family size for Australian-born 

women aged 55 to 59 years (Age55-59) was approximately three-quarters of a child 

larger than the implied completed family size for women aged 35 to 39 years. The 

difference in the family sizes of ESB and NESB women aged 55 to 59 years and 35 

to 39 years were both two-fifths of a child.  

 

Living outside the capital cities (Noncity) had a positive impact on Australian-born 

women’s completed fertility decisions and a negative impact on the completed 

fertility decisions of NESB women. For women born in Australia, living outside the 

capital cities was associated with a completed family size that was 0.2 of a child 

                                                 
201 For example, the analysis found that ESB women with husbands earning more than $768 per week 
had 0.3 of a child fewer children than women without husbands’ earnings. Miller (1998) found a 
similar result when comparing the fertility rates of women from low and middle social classes. 
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larger than the completed family size for women living in capital cities. In 

comparison, for NESB women, living outside the capital cities decreased their 

completed family size by 0.3 of a child. 

 

As illustrated in Figure 13.2, the effects of being married on fertility were more 

pronounced among women from a non-English speaking background than for 

women from countries where English is the first language202. Using the mean number 

of children ever born to never married women as the benchmark (1.1 for Australian-

born women, 1.0 for ESB women and 1.5 for NESB women), the figure shows that 

for all the marital status groups NESB women have a larger standardised implied 

completed family size. This is presumably the result of the cultural tastes of NESB 

women. It could also be a result of different religions among individuals who are 

born in countries where English is not spoken and in countries where English is 

spoken. 

 
Figure 13.2 Standardised Mean Implied Completed Family Size, by Marital Status, for 

Women of Different Birthplaces 
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202 The marginal effect of the variable for being married (Married) for women born in non-English 
speaking countries was 1.75. It was 1.55 for immigrant women from English speaking countries and 
1.45 for women born in Australia. Similar patterns occur for the other marital status variables, 
separated or divorced (Divorce) and widowed (Widow). 
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It is important to note that there were a number of variables which were significant 

for women of particular birthplaces but which were not significant for the total 

sample of women. For example, NESB women’s completed family size was 

significantly correlated with having income from other sources of more than $124 a 

week (Income3). ESB women’s fertility rates were significantly negatively correlated 

with having a husband earning more than $768 a week (HusbandY4). 

 

This section has showed that the fertility decisions of women of different birthplaces 

are influenced by similar factors. However, the extent to which these factors affect 

fertility varies considerably across the birthplace groups. Given the variations in the 

results from the estimation of the fertility model for women of different birthplaces, 

it is possible to again suggest that the model may not be robust across groups of 

women. This proposition is dealt with further in the conclusion of this chapter. 

 

13.3.2 Fertility Estimates by Birthplace: Sequential Probit Model 

This section discusses some of the noticeable features of the results from the fertility 

model estimated using a Sequential Probit approach for women of different 

birthplaces. Similar to earlier findings, the Sequential Probit model for estimating the 

determinants of discrete fertility decisions performs better for women born in 

Australia than for women born overseas (based on the Chi Square test and the 

McFadden r2). Hence for Australian-born women, the largest Chi Square was 246.2 

(decision to have one or more children). It was 40.48 (decision on one or more 

children) for ESB women and 62.72 (decision to start a family) for NESB women. 

Likewise the largest McFadden r2 for Australian-born women was 0.13 (decision on 

one or more children). In contrast, the largest McFadden r2s for ESB and NESB 

women were both 0.10 (one or more children decision). 

 

The analysis found that the opportunity cost of women’s time, measured by their 

wages, was only a determinant of Australian-born women’s discrete fertility choices 

to start a family, have two child or have four or more children. For these women, 

wages were of more importance in the fertility decisions to have four or more 

children than they were in the decision to have one or more children. For ESB 

women, wages only impacted on their decision on starting a family and their decision 

to have four or more children, and for NESB women women’s wages were 
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significant in the estimation of the determinants of the decision to start a family, have 

a second child or not (conditional on having one child) and the decision to have a 

third child or not (conditional on having two children).  

 

The impact of high levels of husbands’ wages on initial fertility decisions was similar 

for women born in Australia and immigrant women born in English speaking 

countries. Thus, Australian-born and ESB women with husbands earning more than 

$768 per week (HusbandY4) had a probability of starting a family that was 

approximately 3 to 4 percentage points larger than the corresponding probability for 

women without husbands’ wages. 

 

It appears that the impact of age on decisions to have a larger sized family was 

slightly more pronounced for Australian-born women than for their counterparts born 

overseas countries. The difference in the probability of having four or more children, 

given that they already have three children, for NESB women aged 55 to 59 years 

(Age55-59) and NESB women aged 35 to 39 years was 22 percentage points. The 

equivalent difference for Australian-born women was 25 percentage points. 

 

Most likely as a result of cultural traits and religious beliefs, women born in non-

English speaking countries without a husband present were found to be less likely to 

have children than similarly placed women born in English speaking countries. 

Hence, NESB women who were married (Married) had a 48 percentage point higher 

probability of having children than their never married counterparts. The difference 

in the likelihood of married and never married women starting a family for 

Australian-born women was only 18 percentage points. There were no significant 

differences in the probabilities of married women and never married women having 

children for ESB women. 

 

Despite these interesting findings, the most standout feature of the results is the 

limited number of significant variables, particularly for overseas-born women. This 

may be indicative of three factors. Namely, the fertility model is not very robust 

across groups of women. Second, for women of different birthplaces the decisions on 

starting a family and having additional children may be influenced by factors not 

available in the data set, such as cultural tastes, religion and norms. Third, the large 
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number of insignificant regressors may arise from the smaller data samples used in 

the estimation. For example, the size of the sample used in the analysis of the 

conditional decisions to have four or more children for ESB women was 274. In 

comparison, the size of the data sample used in the estimation of the determinants of 

ESB women’s decisions to start a family was 681. 

 

12.3.3 Fertility Estimates by Birthplace: Ordered Probit 

This section discusses the results from the fertility model fitted to data on birthplace 

groups and estimated using the Ordered Probit procedure described in Chapter 11. 

The findings are fairly similar to the results obtained using OLS, in the sense that 

they show that the impacts of wages on women’s fertility decisions are more 

pronounced in the decisions of  NESB and Australian-born women than they are in 

the decisions of overseas-born women. The results from the Ordered Probit model 

also show that income and marital status influence the family size decisions of 

overseas-born women, particularly NESB women, by larger amounts than they do for 

women born in Australia. Age had a larger impact on Australian-born women’s 

fertility decisions using the Ordered Probit approach than overseas-born women’s 

decisions. These findings further emphasise the propositions made earlier regarding 

the fertility model being fairly robust when estimated using OLS and Ordered Probit 

procedures and the model losing its robustness when it is fitted to different data 

samples. 

 

Similar to the previous section, the results from the Ordered Probit model were used 

to make a number of predictions regarding the distribution of family size and wages 

for women of different birthplaces. These are displayed in Table 13.5. The 

predictions are consistent with those using data on women of different ages and all 

women. Hence, they illustrate that a higher earnings potential is associated with a 

reduction in women’s family size. 
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Table 13.5 Predicted Distribution Across Family Size Categories by Wages Derived From the 
Ordered Probit Model, by Birthplace 

 
Wage Rate Family Size Categories (percentages) 
  No Children One Child Two 

Children 
Three 

Children 
Four or 
More 

Children 
 

Total 

75 per cent below mean       
 Australian-born  3.91 5.62 27.93 31.27 31.27 100.00 
 ESB  5.35 9.88 39.73 27.20 17.84 100.00 
 NESB  1.49 5.21 25.60 26.77 40.93 100.00 
50 per cent below mean       
 Australian-born  5.01 6.67 30.37 30.79 27.16 100.00 
 ESB  5.86 10.48 40.44 26.56 16.66 100.00 
 NESB  2.67 7.79 31.04 26.77 31.73 100.00 
25 per cent below mean       
 Australian-born  6.34 7.82 32.59 29.90 23.35 100.00 
 ESB  6.41 11.08 41.10 25.89 15.52 100.00 
 NESB  4.54 11.01 35.64 25.25 23.56 100.00 
10 per cent below mean       
 Australian-born  7.26 8.55 33.79 29.20 21.20 100.00 
 ESB  6.76 11.45 41.46 25.46 14.87 100.00 
 NESB  6.10 13.19 37.73 23.72 19.26 100.00 
10 per cent above mean       
 Australian-born  8.65 9.55 35.20 28.07 18.53 100.00 
 ESB  7.25 11.94 41.90 24.88 14.03 100.00 
 NESB  8.82 16.25 39.48 21.11 14.34 100.00 
25 per cent above mean       
 Australian-born  9.81 10.32 36.09 27.09 16.69 100.00 
 ESB  7.63 12.32 42.20 24.43 13.42 100.00 
 NESB  11.38 18.57 39.92 18.88 11.25 100.00 
50 per cent above mean       
 Australian-born  12.01 11.62 37.25 25.26 13.86 100.00 
 ESB  8.30 12.95 42.64 23.67 12.44 100.00 
 NESB  16.76 22.15 38.91 14.95 7.23 100.00 
75 per cent above mean       
 Australian-born  14.54 12.89 37.94 23.24 11.39 100.00 
 ESB  9.02 13.59 43.00 22.87 11.52 100.00 
 NESB  23.57 24.96 35.91 11.16 4.40 100.00 
       
Actual distribution (mean)       
 Australian-born  7.93 9.05 34.52 28.66 19.84 100.00 
 ESB  6.99 11.70 41.69 25.18 14.44 100.00 
 NESB  7.36 14.71 38.76 22.48 16.87 100.00 

 

Consistent with the wage elasticities presented in the following sub-section, Table 

13.5 shows that the reductions in family size associated with an increase in earnings 

are considerably more pronounced among immigrant women born in non-English 

speaking countries and Australian-born women than among immigrant women born 

in English speaking countries. Hence, the predicted proportion of NESB women 

being childless ranged from less than 2 per cent (wages 75 per cent below the mean) 

to 24 per cent (wages 75 per cent above the mean).  The predicted proportion of 

Australian-born women being childless ranged from less than 4 per cent where 

wages are 75 per cent below the mean to 15 per cent for wages that are 75 per cent 

above the mean. In contrast, the predicted proportion of ESB women being childless 

only differed by 4 percentage points between the lowest and highest wage groups 
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(predicted proportion of 5 per cent for wages 75 per cent below the mean and a 

predicted proportion of 9 per cent for wages 75 per cent above the mean). 

 

13.3.4 Elasticity Estimates 

The estimated fertility elasticities with respect to wages and types of unearned 

income for the birthplace groups are presented in Table 13.6. As shown in the table, 

the wage elasticities are larger for Australian-born women and NESB women than 

they are for ESB women, indicating that the family size decisions of women born in 

Australia and immigrant women born in non-English speaking countries are 

considerably more responsive to changes in the wage rate than the family size 

decisions of immigrant women born in English speaking countries. This is generally 

the finding for the three types of fertility decisions analysed (the decisions on total 

family size, initially having children and having additional children). For example, 

the total family size elasticities for Australian-born and NESB women were -0.27 

and -0.58 respectively. ESB women’s total fertility decisions were not significantly 

influenced by their wages. Likewise, the wage elasticity with respect to decisions to 

have two children (given one child) for women born in Australia and immigrant 

women born in non-English speaking countries were -0.005 and -0.083. In contrast, 

wages did not influence ESB women’s decisions regarding having two or more 

children (conditional on having one child). 

 

How do these findings compare with other studies? While there appear to be no 

fertility studies in the literature which report wage elasticities disaggregated by 

birthplace, there are a number of studies which provide wage elasticities with respect 

to family size for white and non-white women in America (see Cain and Weininger, 

1973 and Dooley, 1982). These studies report that white women have slightly higher 

wage elasticities than their non-white counterparts. As such, they are inconsistent 

with findings presented in Table 13.6 based on the hypothesis that NESB immigrant 

women are minorities in Australia and non-white women are minorities in the United 

States.  

 

The income elasticities presented in Table 13.6 are very small, heightening the 

proposition made earlier that unearned income may only influence families’ 
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decisions on their children’s quality. They also emphasise the possibility that the data 

set does not contain accurate measures of the individual’s unearned income. 

 
Table 13.6 Family Size Elasticities With Respect to Wages and Forms of Unearned Income: 

Implied Completed Family Size, by Birthplace  
 
Elasticity 
 

Predicted 
Wages  

)ˆ( jw  

 

Income From 
Investments 
(Investment) 

Income 
From Other 

Sources 
(Osincome) 

Husbands 
Earnings 

From Wage 
and Salaries 
(HusbandY) 

 

Total 
Unearned 

Income  
(Income) 

OLS      
-Total family size:      
 Australian-born  -0.272 -0.021   -0.006 
 ESB     -0.016 -0.015 
 NESB  

 
-0.582 -0.020  -0.020 -0.021 

Sequential Probit      
-One child(b):      
 Australian-born  -0.030 -0.001  0.001  
 ESB  -0.027   0.003 0.002 
 NESB  -0.062     
       
-Two children:      
 Australian-born  -0.005     
 ESB       
 NESB  -0.083   -0.003  
       
-Three children:      
 Australian-born   -0.005    
 ESB     -0.005 -0.006 
 NESB  -0.130 -0.006  -0.006 -0.007 
      
-Four or more children:      
 Australian-born  -0.092   -0.005 -0.006 
 ESB  -0.121   -0.010 -0.009 
 NESB       
Notes: (a) The elasticities are measured at the mean family size for each group. This is 2.560 

for the Australian-born, 2.395 for ESB and 2.386 for NESB women. Only 
elasticities of statistical significance have been reported. 
(b) ‘One child’ gives elasticities from the model for predicting the probability of 
having one or more children. ‘Two children’, ‘three children and ‘four or more 
children’ give elasticities from the models for predicting the probability of having 
‘n’ more children conditional on having ‘n-1’ children. 

 

13.4 Summary and Conclusion 

This chapter has considered the strengths of the fertility model outlined in Chapter 

11. It has estimated the fertility model using data samples of women of different age 

groups and of different birthplaces. A number of key findings have emerged from the 

chapter. It appears that the fertility model performs better when it is fitted to data 

samples on women of an older age than on women of a younger age and on 

Australian-born women than on ESB and NESB women. 

 

The chapter had found that many of the variables in the family size model had the 

same impact, in terms of signs and significance, on the fertility behaviour of specific 
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groups of women as they did for the fertility behaviour of all women. Namely, for 

most of the groups of women, family size was positively associated with being 

married, divorced, widowed and having a mortgage. Women’s child quantity 

decisions were negatively linked with wages, low levels of husbands’ wages and 

boarding. These findings were fairly universal when the model was estimated using 

the three procedures (OLS, Sequential Probit and Ordered Probit), indicating that the 

fertility model is robust across estimating procedures. 

 

However, in terms of the size of the impact, some variables had a larger impact on 

older women’s family size decisions than younger women’s family size decisions or 

on Australian-born women’s child quantity decisions than on overseas-born women’s 

child quantity decisions. For example, the wage elasticities were slightly larger for 

older women than for younger women. They were also larger for NESB and 

Australian-born women than ESB women. As such the robustness of the fertility 

model appears to be fairly weak across data samples. 

 

The apparent weaknesses of the fertility model presented are consistent with the 

array of findings reported in other studies (see Chapter 9). As such it may indicate 

the individual and personal nature of fertility decisions. It may also indicate that 

women’s fertility decisions are influenced by many factors not captured by the 

Survey of Families in Australia, such as religious beliefs, contraception usage and 

reproductive capabilities. The availability of childcare, family friendly workplaces 

and access to paid maternity leave may be other issues which influence women’s 

family size decisions, and which can not be quantified using the data set203.  

 

This chapter concludes Part II of the thesis. The following chapter summarises the 

main findings of the thesis and provides directions for further research and 

implication for policy. 

                                                 
203 In addition, as the findings differ across the sub-groups of women, it may be possible to suggest 
that the findings in Chapter 12 are inaccurate due to the imposition of erroneous restrictions. As 
discussed in Chapter 7, this could be overcome using interaction terms, however, there would be a 
trade-off between the interpretation of findings from similarly specified models and models with a 
large number of parameters. 
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Chapter 14 
Summary and Conclusion  

 
14.1 Introduction 

The labour supply and fertility behaviour of Australian women has changed 

substantially over the past two decades. Since the early 1980s, Australia has been 

witness to considerable increases in the proportion of women participating in the 

labour market and an increase in the number of hours they work. Over the same 

period, the number of children women have given birth to over their lifetime has 

fallen substantially. In addition, a larger proportion of women are having children at 

a later age and having children out of wedlock.  

 

Given the current situation in Australia, it is important that researchers and policy 

makers have a clear understanding of the factors which influence women’s decisions 

regarding paid employment and children. This thesis has enhanced this 

understanding by providing a detailed analysis of the determinants of women’s 

labour supply and fertility behaviour. 

 

There were two parts to the thesis. Part I examined the determinants of women’s 

decisions to enter the labour market and the number of hours they work. Part II 

analysed the factors which influence women’s decisions on starting a family and on 

the number of children they have.  

 

This chapter summarises the major findings from both parts of the thesis. Section 

14.2 outlines the major findings from Part I and Section 14.3 provides a summary of 

the main findings from Part II. The following section brings the analyses from Part I 

and Part II together (Section 14.4). Discussion on future research and policy 

implications is given at the end of the chapter (Section 14.5). 

 

14.2 The Determinants of Women’s Labour Supply (Part I) 

Following the introduction (Chapter 1), Chapters 2 to 7 of the thesis presented a 

comprehensive study of the determinants of women’s labour supply. Part I began 

with a discussion of theoretical models of labour supply (Chapter 2). Economic 



Chapter 14      
   
 

   394 

theory suggests than an individual’s labour supply decisions can be explained in the 

context of a work/leisure choice, where his or her labour supply choices are 

determined by their preferences for leisure and consumer goods, subject to the prices 

of these commodities and the amount of income the individual receives. An 

individual will only participate in the labour market if the market wage exceeds their 

reservation wage. An individual’s hours of work decision is conditional on labour 

market entry, and is characterised by the equivalence of the value they place on the 

marginal unit of leisure and their market wage.  

 

Extensions of the traditional model of labour supply were also presented. One 

extension that was of importance to the empirical analysis was the development of 

family labour supply models. These models allow for the fact that labour supply 

decisions are made within the household or family, rather than in total isolation. As 

such, the models consider the impact of a wider specification of unearned income on 

labour supply decisions, including the rate of spouses’ wages. 

 

Chapter 3 provided a literature review covering empirical tests of the labour supply 

model outlined in Chapter 2. The findings from both Australian and overseas studies 

on the determinants of women’s labour supply were given. The review found that 

women’s labour supply was positively correlated with their wages, cost of living, 

educational attainment, labour market experience and duration of residence of 

immigrants in their country of destination. The demand for labour and being in good 

health also had positive impacts on female labour supply. Women’s labour supply 

was found to be negatively correlated with unearned income, having children and 

having children of a young age. Other factors, such as women’s age, birthplace, 

locality and the presence of adults in the family, also influenced labour supply, 

though the impacts of these variables varied considerably across studies. 

 

A crucial finding from this literature review was that the impact of wages and 

unearned income on labour supply varied considerably, according to the study’s data 

type, data sample and estimation procedures. As such, it was noted that the 

specification of the standard labour supply model appears to influence results, and 

that the labour supply model may not be a robust tool for estimating the determinants 

of the labour supply of women. 
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To illustrate how some of the determinants of labour supply identified in Chapter 3 

might have impacted on women’s labour supply in Australia, Chapter 4 provided a 

profile of the labour force participation rates and hours worked by women. The 

profile drew on data from the ABS’s Survey of Families in Australia conducted in 

1992, and showed that most of the characteristics considered influenced women’s 

labour supply in a manner consistent with the findings in the literature review. 

 

Chapter 5 outlined the main methods for estimating labour supply models. The 

methods were grouped into first- and second-generation studies. First-generation 

studies use simple methodologies to estimate the determinants of labour supply, and 

are generally plagued by sample selection bias. Second-generation studies use more 

sophisticated methods in estimating the determinants of labour supply, and invoke 

the Heckman (1979) approach to accommodate the sample selection bias problems 

inherent in first-generation studies.  

 

The chapter also specified the estimating procedures used in the empirical analysis. 

Specifically it described Procedure VIII of Killingsworth (1983), where: (i) the 

determinants of labour force participation can be estimated using a reduced-form 

Probit model on a sample of workers and non-workers, (ii) the determinants of 

market wages can be estimated using OLS, a sample selection correction term 

obtained from the estimation of the model of labour force participation and a sample 

of workers, and (iii) the determinants of hours of work can be estimated using a 

predicted market wage variable, the sample selection correction term from the labour 

force participation equation and a sample of workers. The chapter also gave a 

description of the variables used in the empirical analysis. 

 

The following chapter, Chapter 6, presented the results from the estimation of the 

labour supply models presented in Chapter 5. The focus of this chapter was on a 

sample of all workers aged 20 to 59 years. The results suggested that the models for 

labour force participation, market wages and hours of work all performed well.  

 

The results from the labour force participation model indicated that labour force 

participation was positively linked with market wages, educational attainment, 

having young adult children, studying part-time, being born in English speaking 
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countries other that Australia, having a mortgage and having a husband who worked. 

Labour force participation was negatively correlated with studying full-time, having 

high levels of unearned income, having a large number of children, having children 

of a young age, being a young age, being born in non-English speaking countries, 

living in Australia for a short period of time, living in capital cities, living with older 

family members, being in fair/poor health, being married and having a husband who 

is unemployed. 

 

The estimation of the hours of work models showed that women’s hours of work 

were positively influenced by their market wage, being a young age, being born in 

non-English speaking countries, migrating to Australia within the five to nine years 

prior to 1992, having a mortgage, renting a home, having older children, living with 

an ancestor, working in higher ranked occupations, having two or more jobs and 

taking a longer time to travel to work. The characteristics of having high levels of 

unearned income, studying full-time, recently migrating to Australia, being married, 

having a large number of children, having young children, working in low ranked 

occupations and being in a job for less than 12 months were negatively associated 

with the hours worked by women. 

 

The labour force participation and hours of work elasticities with respect to wages 

were all positive and large. The wage elasticity for labour force participation (of 

)449.1  was larger than the mean elasticity given in the literature review in Chapter 3 

(of 660.0 for second-generation studies), but fell in the range of elasticities given in 

the review (0.070 to 1.610 for second-generation studies) and in the review in Mincer 

(1985) (range of 0.350 to 2.020). The hours of work elasticities with respect to wages 

(0.766 and 0.568) were on par with those in the review in Chapter 3 (mean of 0.600). 

Many of the labour supply elasticities with respect to forms of unearned income were 

insignificant. Of those of statistical significance, the elasticities were very small, 

suggesting that the data set may not contain accurate measures of unearned income 

or that unearned income simply did not influence women’s labour supply decisions 

in the early 1990s. 
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A key finding from the estimation of the labour force participation and hours of work 

models was that the explanatory variables in the models had a greater impact on 

women’s labour force participation decisions than on their hours of work decisions. 

This may indicate that women are constrained in their choices of hours of work. 

Another key finding was that the results appeared to be sensitive to the specifications 

of the labour supply models. Hence, the inclusion (exclusion) of particular 

explanatory variables in the estimating equations substantially altered the signs and 

significance of the other variables. This finding is consistent with the themes of a 

number of labour supply reviews, such as Mincer (1985), Heckman (1993) and 

Killingsworth (1983). 

 

Chapter 7 estimated the labour supply models for women of different ages and 

birthplaces, and for women with different numbers of children. The analysis found 

that the performance of the labour supply models varied across the groups of women. 

The model for labour force participation performed better for younger women than 

for older women, for NESB women than for Australian-born and ESB women, and 

for women without children than for women with children. The hours of work 

models also performed better for young women and childless women than for their 

respective counterparts. They also performed better for ESB women than for women 

from other birthplace groups. 

 

One of the main findings in Chapter 7 was that many variables in the labour supply 

models were only significant for certain groups of women. Where variables were 

consistently significant across groups of women, there were wide ranges in the 

estimates. As such, it is possible to suggest that the estimates of the models of labour 

supply are not robust across data sets. This is consistent with the central finding from 

the literature review in Chapter 3.  

 

The other main finding was that the labour supply models performed particularly 

poorly in the disaggregated analysis of the determinants of labour supply for women 

with a particular number of children. This might be associated with women’s fertility 
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decisions being endogenous with their labour supply decisions204. Evidence on the 

determinants of women’s fertility decisions was canvassed in Part II of the thesis. 

 

14.3 Determinants of Women’s Family Size Decisions (Part II) 

Part II of the thesis, comprising Chapters 8 to 13, examined the determinants of 

fertility behaviour for Australian women. The first chapter in the part (Chapter 8) 

presented the theoretical framework for the economic modelling of fertility. Unlike 

the theoretical modelling of labour supply, which has been well established in 

neoclassical economics, the theoretical modelling of women’s fertility behaviour 

emerged with the ‘economics of the family’ literature in the 1960s. The theory 

suggests that women’s decisions on the number of children they have can be 

explained using applications of consumer demand models. Women choose a desired 

number of children that maximises their utility subject to the costs (price) of children 

and their income. Other factors that are of a demographic and institutional nature 

also influence women’s preferences for particular numbers of children. Chapter 8 

also presented some of the extensions of the traditional model of fertility, including 

models which examine the child quantity and child quality relationship, models 

which consider the impact of women’s time in child rearing and models which 

consider fertility decisions over the lifecycle. 

 

Chapter 9 reviewed the empirical literature on the determinants of women’s fertility 

decisions. Most of the studies considered were from overseas. The review found that 

women’s decisions regarding the number of children they have were largely 

determined by economic variables. Women’s market wages or their potential wages 

were negatively associated with the number of children they have. Unearned income, 

in particular husbands’ earnings, were found to be generally associated with larger 

size families. The review also identified that the number of children ever born was 

positively correlated with women’s age, living in rural areas, being of Catholic 

religion and infant mortality rates. It was negatively associated with women’s 

educational attainment, labour supply and contraception usage. The literature review 

also recognised that women’s ethnicity, government policy and social conditions 

                                                 
204 The estimation of the labour supply models with endogenous fertility is discussed in Section 14.4. 
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have the potential to change women’s preferences regarding the number of children 

they have. 

 

The following chapter showed how some of the characteristics identified in the 

literature review influenced the number of children ever born to women in Australia. 

The sample used in the profile was the same at that used in Part I of the thesis, 

specifically women aged 20 to 59 years. Many of the factors considered in the profile 

appeared to influence women’s family size in the same way as the determinants 

identified in the literature review. Hence, the profile showed that the number of 

children ever born to women was generally positively correlated with forms of 

unearned income, age, and being married. It was negatively correlated with their 

wages and educational attainments. 

 

Chapter 11 reviewed the methods for estimating models of fertility behaviour. The 

procedures were classified into those which considered estimating the determinants 

of family size using OLS, Sequential Probability models, Poisson Regression and 

Ordered Probability models. They were also grouped into those which include actual 

wife’s wages in the estimating equations, and those which include predicted wife’s 

wages obtained from a human capital model. The key findings from the review are 

that many studies use more than one estimation technique and that the fertility 

estimates produced do not vary substantially by estimation technique. 

 

Chapter 11 also specified the model and techniques used to estimate the model of 

implied completed family size used in this thesis. Specifically, it explained that the 

fertility model would contain an estimate of women’s predicted wages obtained from 

a human capital model. It also explained that women’s fertility decisions would be 

estimated using: (i) OLS to examine the determinants of completed fertility, (ii) a 

Sequential Probit model, to examine the determinants of starting a family and of 

having additional children, and (iii) an Ordered Probit model to examine the 

determinants of having membership of a particular ‘number of children’ category. 

 

Chapter 12 presented the results for the fertility model outlined in Chapter 11. The 

focus in this chapter was on women aged 35 to 59 years. Overall, the fertility model 

performed well using the three estimating techniques. When the model was estimated 
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using a Sequential Probit procedure, it performed better in estimation of the 

determinants of starting a family than in the estimation of the determinants of having 

additional children. 

 

The results from the fertility model estimated using OLS suggested that women’s 

completed family size decisions were positively associated with renting, having a 

mortgage, being an older age and living outside the capital cities. Women who were 

either married, separated/divorced or widowed were found to have larger sized 

families. Women’s implied completed family size was negatively associated with 

their wages and being born overseas in an English speaking or a non-English 

speaking country.  

 

The results from the fertility model estimated using a Sequential Probit approach 

showed that wages, living with an ancestor and being of an older age had a stronger 

impact on women’s decisions to have additional children than they did on their 

decisions to start a family. Marital status had a more pronounced impact on women’s 

initial family size decisions than on their decisions to have additional children.  

 

The results from the fertility model estimated using an Ordered Probit model were 

similar to those from the model estimated using OLS. The predicted distributions of 

the number of children ever born, derived from the Ordered Probit model, suggested 

a strong shift in family composition across wage levels. Women with the greatest 

earnings potential were predicted to have the smallest sized families. 

 

The implied completed family size elasticities with respect to women’s market wages 

were positive ( 335.0−  for total implied completed fertility)205. They were also 

smaller than the elasticities reported in the literature review in Chapter 9 (mean of 

964.0− , although the studies reviewed used data from earlier time periods). The 

elasticities with respect to forms of unearned income were small (ranging from 

001.0−  to 001.0 ), suggesting that unearned income may have not played a large role 

in influencing women’s fertility decisions in the 1990s. They may also suggest that 

                                                 
205 The wage elasticities for having additional children obtained from the Sequential Probit model 
ranged from -0.045 to -0.07. 
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forms of unearned income affect women’s child quality decisions rather than their 

family size decisions. 

 

The final chapter in Part II estimated the fertility model on women of different age 

groups and birthplaces. The results from these analyses showed that the performance 

of the fertility model varied considerably across the groups of women. In addition, 

only a small number of variables were significant regressors for each of the groups 

considered. Of those of statistical significance, their impact varied considerably. This 

indicates that the model may not be robust when applied to women with different 

characteristics. This is consistent with the array of findings presented in the literature 

review in Chapter 9. It may also highlight the personal nature of fertility decisions. 

  

14.4 Labour Supply and Endogenous Fertility 

The estimates of models of women’s labour supply can be used in many ways. For 

example, Miller and Volker (1984) have used estimates of a model of women’s 

labour supply to forecast changes in labour supply. In their study, estimates of the 

determinants of female labour force participation obtained from a cross-sectional 

study were used in conjunction with a combination of cross-sectional and time series 

data to (successfully) predict changes in women’s decisions to enter the labour 

market over the period 1966 to 1979. The analysis by Chapman, et al. (2001) used 

estimates of a model of labour supply to predict the effect of children on women’s 

lifetime earnings. Specifically, an estimate of the probability of employment was 

used in conjunction with an estimate of annual earnings to compute the total impact 

of children on women’s lifetime earnings. Estimates of elasticities with respect to 

wages and unearned income are needed for any analysis that attempts to quantify the 

impact of tax and welfare reform on earnings and labour supply. 

 

The estimates of women’s fertility behaviour can also be used in many ways. The 

results from the implied completed family size model could be used to predict 

women’s future fertility rates. Indeed, Filmer and Silberberg (1977) used estimates of 

their fertility model to track changes in fertility over a time series of 50 years. The 

results from the estimation of the determinants of fertility using Sequential 

Probability models could be used to predict the likelihood of women having 

additional children. The estimates of family size elasticities with respect to wages 
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can be used to quantify the impact of the indirect costs of having children. The 

family size elasticities with respect to unearned income can be used to quantify the 

impact of welfare payments to families. 

 

In addition, the estimates of the fertility model can be used in the estimation of the 

determinants of women’s labour supply. The estimates could be included in models 

of labour supply to examine how completed family size impacts on women’s 

decisions on entering the labour market and on the hours they work. Another way 

that the modelling of fertility decisions could assist with the estimation of the labour 

supply models is that the fertility estimates could be used to correct for any sample 

selection bias that might occur when estimating the determinants of labour supply for 

women with a particular family size. 

 

This latter application is of interest to the study conducted in this thesis. Recall that 

one of the main findings in Chapter 7 was that the labour supply model performed 

poorly in the estimation of the determinants of labour supply for women with 

particular numbers of children. One of the possible explanations for this is that 

fertility decisions may be endogenous to labour supply decisions. Hence, just 

separating women into family size groups and then estimating the determinants of 

labour supply within these groups may account for the poor performance of the 

labour supply model. This section explores the issues of endogenous fertility in 

women’s labour supply decisions further by providing an experimental analysis206 

that involves estimating the determinants of labour supply for women with particular 

numbers of children, correcting for any sample selection bias associated with this 

particular partitioning of the sample207.  

 

To estimate the determinants of labour supply for women with a particular number of 

children correcting for family size selection bias, the principles of Heckman’s (1979) 

two-stage procedure are used. There are several steps in the analysis. The first two 

                                                 
206 The analysis is experimental in two senses. First, there is only a limited amount of methodology on 
this issue. Second, it appears that this issue has not been examined a great deal in the empirical 
literature. 
207 As this analysis is experimental, it only considers the determinants of the labour force participation, 
market wages and restricted hours of work models corrected for family size selection bias for women 
with certain numbers of children. It does not consider the determinants of the extended hours of work 
model (presented in Chapter 5) corrected for family size selection bias. 
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steps follow equations (5.14) and (5.15) in Chapter 5. These involve the estimation 

of a reduced-form labour force participation model and a sample selection bias 

corrected wage equation in order to obtain a sample selection corrected predicted 

wage variable for inclusion in the fertility equation. The third step is to estimate the 

determinants of having membership of a particular ‘number of children’ group using 

an Ordered Probit approach and an estimating equation which contains a predicted 

wage term derived from Step 2. In this analysis, the fertility model used is the same 

as that presented in equation (11.1) in Chapter 11. However, as the analysis is 

applied to all women aged 20 to 59 years in the data sample, rather than just women 

aged 35 to 59 years, the fertility model contains additional dummy variables 

controlling for age. 

 

The parameters obtained from the estimation of the fertility model using this Ordered 

Probit approach are used to construct a family size selection correction variable, ψ . 

This variable is then included in the estimating equations for labour force 

participation and hours of work that are applied to the samples disaggregated by 

family size category. 

 

The fourth and final step is to estimate a structural labour force participation equation 

for the specific family size categories correcting for self-selection into the family size 

categories (that is, including ψ̂ ). When estimating the hours of work equation two 

sample selection terms can be considered: (i) one from the reduced-form labour force 

participation model and (ii) one from the fertility model. 

 

Similar to Heckman’s (1979) two stage procedure, a key aspect of the analysis is to 

ensure that the labour force participation, hours of work, market wage and fertility 

equations do not all contain the same explanatory variables. This is to ensure that the 

estimate of the various selection correction terms are identified directly rather than 

indirectly through functional form considerations. The variables omitted from the 

labour force participation, market wages and hours of work models for selection 

purposes were those relating to women’s age. Hence the analysis argues that 

women’s age affects their fertility behaviour, and through this avenue it affects their 

labour supply decisions and their market wages.  



Chapter 14      
   
 

   404 

The findings from this analysis are presented in Appendix A6. The results from the 

estimation of the determinants of having membership of the various number of 

children categories obtained from the Ordered Probit resemble those obtained when 

the model was used to estimate membership of the ‘implied completed fertility’ 

categories (see Chapter 12). Hence, the results show that for women aged 20 to 59 

years, the probability of having a membership of a larger ‘number of children’ group 

was positively correlated with high levels of husbands’ wages, being a relatively old 

age, living outside the capital cities, having a mortgage, renting and being married, 

divorced or widowed. It was negatively correlated with predicted wages, low levels 

of unearned income, being born in a non-English speaking country and paying board. 

Three new findings from the analysis are that for women aged 20 to 59 years, the 

probability of having a membership of a larger ‘number of children’ group was 

negatively associated with being a young age and a recent resident to Australia, and 

positively associated with living with ancestors. 

 

In the estimation of the determinants of the family size selection corrected labour 

force participation rate model for the specific ‘number of children’ categories, the 

estimate of ψ  was a significant regressor in the analysis for women with one child 

and women with two children (see Section A6.2 of Appendix A6). The inclusion of 

ψ̂  in the labour force participation models for these groups of women appeared to 

have some impact on the magnitudes of the estimated coefficients. For example, in 

the estimation of the determinants of labour force participation correcting for family 

size selection bias for women with one child, the marginal effect for being married 

(Married) was -0.168. The variable Married was insignificant in the estimation of 

the determinants of labour force participation without correcting for family size 

selection bias. Likewise, in the estimation of the determinants of labour force 

participation for women with two children, the variables associated with an eldest 

child aged over 14 years (Ekid15-19 and Ekid20) were not significant in the labour 

force participation model without ψ̂ , but they were significant in the labour force 

participation model with ψ̂ . 

 

Despite the family size selection correction term being significant in the estimation 

of the determinants of labour force participation for women with one child or two 
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children, the inclusion of ψ̂  in the estimating equations did not improve the 

explanatory power of the model, in terms of the McFadden r2s and the prediction 

success rates. 

 

The family size selection correction terms were insignificant in the estimation of the 

labour force participation models for childless women, women with three children 

and women with four or more children. For these groups of women, the results for 

the model corrected for family size selection bias were very similar to results from 

the analyses not correcting for family size selection bias (see Table 14.1). 

 
Table 14.1 Labour Supply Elasticity With Respect to Wages by Number of Children, With 

and Without Correction for Family Size Selection Bias(b) 
 
Number of Children Labour Force Participation Elasticity With 

Respect to Wages(a) 
Hours of Work Elasticity With Respect to 

Wages 
 Without Family Size 

Selection Correction 
 ψ̂  

 

With Family Size 
Selection Correction 

 ψ̂  
 

Without Family Size 
Selection Correction 

 ψ̂  
 

With Family Size 
Selection Correction 

 ψ̂  
 

Childless 0.512 0.483   
One child 1.103 1.275  0.512 
Two children 1.650 1.907 0.941 0.761 
Three children 1.470 1.553 0.657 0.703 
Four or more children 1.901 1.754   
Notes: (a) The labour supply elasticities with respect to wages are measured at the mean 

labour force participation rates and hours of work for each number of children 
group. The estimating equations used to generate the labour force elasticities with 
respect to wages are presented in Table A6.17 in Appendix A6.  

 (b) Only elasticities of statistical significance are reported. 

 

The patterns which occurred in the estimation of the labour force participation 

models corrected for family size selection bias also occurred in the estimation of the 

hours of work models corrected for sample selection bias (see Section A6.4 in 

Appendix A6). Hence, ψ̂  was only a significant regressor in the estimation of the 

hours of work models for women with two children. For this group of women, the 

inclusion of ψ̂  appeared to again impact on the extent to which the explanatory 

variables influenced hours of work. For example, in the hours of work equation 

estimated for women with two children correcting for family size sample selection 

bias, being married (Married) and having a mortgage (Mortgage) were insignificant. 

They were significant when the model was estimated without correcting for family 

size sample selection bias. 
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However, for women with two children, the inclusion of the family size selection 

correction term in the hours of work model did not improve the explanatory power of 

the model. Hence, for women with two children, the adjusted r2s and F-tests were 

fairly similar in the hours of work models with and without ψ̂ . In addition, for the 

groups of women where ψ̂  was an insignificant regressor in the estimation of the 

determinants of hours of work, namely childless women and women with one, three, 

or four or more children, the results from the hours of work model estimated with 

and without ψ̂  were fairly similar. 

 

The main conclusion drawn from the above experimental analysis is that it appears 

that treating family size decisions as endogenous in women’s labour supply decisions 

does not greatly improve the explanatory power of the labour supply models. Where 

the family size sample selection correction terms were significant, there were usually 

few material changes to the results. Hence, there may not be any great advantage to 

this approach, particularly as it is associated with the imposition of arbitrary 

exclusion restrictions. Future research might consider this issue, though perhaps 

priority might be given to the other weaknesses of the labour supply model noted in 

this thesis (such as a need for a more encompassing set of variables). 

 

14.4 Policy Implications, Future Research and Summary 
The results from the study of the determinants of women’s labour supply and family 

size decisions have generated a wide range of findings which have implications for 

government policy and future research.  

 

In terms of policy implications, the results from the estimation of the determinants of 

labour supply show that wages are clearly a key motivator for women to work. 

Therefore, policies aimed at reducing gender wage gaps, such as the establishment of 

gender discrimination laws, should positively influence women’s labour supply 

decisions. It is expected that if the patterns of narrowing gender wage differentials 

continue208, it is likely that the pattern of increased labour force participation and 

hours of work among women should also increase. 

 

                                                 
208 See Preston (2001) for a discussion of the narrowing of the gender wage gap in Australia. 
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It is also clear that unearned income did not significantly influence women’s labour 

supply decisions in the early 1990s. As such, policy aimed at increasing household 

saving, such as tax incentives for own contributions to superannuation, may not 

affect women’s decisions to work.  

 

Children, particularly a large number of children or children of a young age, have a 

substantial impact on women’s ability to work. As a result, policy aimed at 

promoting wealth and retirement income needs to take into account the impact of 

children on women’s abilities to participate in the labour market and work a desired 

number of hours. Given the impact of children on women’s labour supply, it also 

seems important that there is continued development in policy in the areas of 

childcare, family friendly workplaces and paid maternity leave.  

 

One of the main findings from the analysis was that many women may not have the 

scope or the ability to alter their hours of work once they are employed. From a 

policy perspective, there is a need for greater establishment of flexible working 

environments, flexible work hours and the ability to work from home so that women 

are able to alter their hours work. 

 

The results from the estimation of the models of fertility also have a number of 

implications for policy. Of most importance is the relationship between women’s 

implied completed fertility and the opportunity cost of having children, measured by 

their wages. The analysis has shown the women’s fertility behaviour is substantially 

negatively correlated with their wages. Therefore, as women’s wages increase due to 

improvements in women’s human capital and gender wage equity, it is likely that the 

number of children women give birth to will continue to fall. There needs to be 

further policy aimed at reducing the forgone costs of having children. Areas to 

consider include providing affordable childcare centres, tax relief on childcare 

payments and increasing the availability of childcare centres. Legislation for 

improving flexible working hours of women with children and family friendly 

workplace environments may also be valid in reducing the opportunity costs of 

having children. 
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The results have also shown that the forms of unearned income available from the 

Survey of Families in Australia did not have significant impacts on women’s implied 

completed family size decisions. Therefore, policies aimed at improving Australia’s 

fertility rate, such as the ‘One-Off Family Payment for Families’ and the ‘Baby 

Bonus’, may not be successful. It appears that access to childcare and workplace 

family practices may be of more importance than welfare payments. 

 

It is also clear from the results of the determinants of women’s implied completed 

fertility that being married has a significant positive impact on the number of 

children women give birth to. As such, policies aimed at encouraging marriage and 

keeping marriages together, including tax concessions for married couples and free 

counselling for couples with relationship problems, may increase the total fertility 

rates of Australian women. 

 

It is essential that policymakers be aware that the factors which influence women’s 

labour supply decisions and fertility decisions are interrelated. Many factors which 

have positive or negative impacts on labour supply have an opposite effect on 

fertility decisions. Examples include wages and marital status. As such it is quite 

clear that policies aimed at improving women’s ability to combine their career and 

motherhood objectives will have the greatest impact on increasing women’s labour 

supply and fertility behaviour. Many of these factors are discussed above and include 

policies for childcare and family friendly workplace environments. Policy aimed at 

women achieving their career and motherhood goals should have positive impacts on 

women’s economic status in later life, such as higher levels of wealth and 

superannuation. 

 

The findings from the thesis can also provide directions for future research. The 

findings have provided new evidence on the determinants of labour supply and 

fertility behaviour. For example, the estimation of the determinants of labour supply 

examined the impact of own health status and the age of the eldest child on work 

decisions. This had not been formally examined in Australia before. Similarly, the 

estimation of the determinants of implied completed fertility behaviour examined the 

impact of nature of occupancy and marital status on fertility decisions. These 

relationships had never been quantified in the Australian literature. However, there 



Chapter 14      
   
 

   409

are many more factors identified in the literature review which have not been 

examined in Australia, including access to childcare and investments in the quality of 

children. Future labour supply and fertility studies could consider these issues if data 

become available. 

 

Furthermore, future labour supply and fertility studies could consider a widening of 

the range of potential determinants of labour supply and fertility which have not been 

addressed in the Australian and overseas literature. Factors such the availability of 

paid maternity leave, price of children’s education, whether women have husbands 

that assist them with the raising of their children and assist them with domestic 

household duties, the health of women’s parents regardless of whether they live with 

them, whether women have access to family friendly workplaces and whether 

women have flexible employment options are all potential determinants of labour 

supply and fertility behaviour and could provide fruitful areas for future research.  

 

There are also gaps in the types of labour supply and fertility models considered in 

Australian and overseas studies. Many overseas researchers have considered 

extensions of the traditional models of labour supply and family size. For example, 

the overseas literature has addressed how women’s labour supply changes over their 

lifecycle (for example, see Heckman and MaCurdy, 1980). Likewise they have 

addressed how women’s fertility decisions are made over their lifetime (for example, 

see Walker 1995). Future studies of labour supply and fertility behaviour in Australia 

should consider the extensions of the simple models of labour supply and fertility so 

that the Australian literature is more up to date with overseas research. To achieve 

this, there needs to be more comprehensive data sets in Australia which consider 

factors such as lifecycle issues. 

 

Finally, and perhaps the main area for future research, there is an overall need for 

improvements in both the models for labour supply and family size. Many of the 

findings from the estimation of the determinants of labour supply and fertility 

showed that the estimates appear to be sensitive to the specifications of the models 

and the data samples considered. This is consistent with most labour supply and 

fertility reviews in the empirical literature. It suggests that the female labour supply 

and fertility behaviour research programs may need basic re-thinks. Possible avenues 
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in this regard for the estimation of labour supply include the estimation of common 

specifications of models of labour supply across different data sets to help tease out 

the empirical regularities in the data. The American study by Mroz (1987) examined 

the impact of several theoretical and statistical assumptions on a labour supply model 

using a single data set. In doing so the study was able to evaluate the strengths and 

weaknesses of estimation techniques and provide more accurate description of the 

factors influencing women’s labour supply. Similar methodologies could be applied 

to estimating the determinants of fertility behaviour. While there has been no data set 

available in Australia which has been rich enough to conduct these analyses, future 

data sets, such as the Household Income and Labour Dynamics in Australia Survey, 

may be able to accommodate such studies.  
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A3.13 Estimates of Structural Labour Force Participation Equation by Age Group 
A3.14 Estimates of Labour Force Participation Equation With Continuous 

Unearned Income Variables by Age Group 
A3.15 Estimates of Labour Force Participation Model With an Aggregate 

Continuous Unearned Income Variable by Age Group 
A3.16 Estimates of the Restricted Hours of Work Equation With Continuous 

Unearned Income Variables by Age Group 
A3.17 Estimates of the Restricted Hours of Work Equation With a Continuous 

Aggregate Unearned Income Variable by Age Group 
A3.18 Estimates of the Extended Hours of Work Equation With Continuous 

Unearned Income Variables by Age Group 
A3.19 Estimates of the Extended Hours of Work Equation With a Continuous 

Aggregate Unearned Income Variable by Age Group 
A3.20 Estimates of Structural Labour Force Participation Equation by Birthplace 
A3.21 Estimates of Labour Force Participation Equation With Continuous 

Unearned Income Variables by Birthplace 
A3.22 Estimates of Labour Force Participation Equation With an Aggregate 

Continuous Unearned Income Variable by Birthplace 
A3.23 Estimates of the Restricted Hours of Work Equation With Continuous 

Unearned Income Variables by Birthplace 
A3.24 Estimates of the Restricted Hours of Work Equation With a Continuous 

Aggregate Unearned Income Variable by Birthplace 
A3.25 Estimation of the Extended Hours of Work Equation With Continuous 

Unearned Income Variables by Birthplace 
A3.26 Estimation of the Extended Hours of Work Equation With a Continuous 

Aggregate Unearned Income Variable by Birthplace 
A3.27 Estimates of Structural Labour Force Participation Equation by Number of 

Children 
A3.28 Estimates of Labour Force Participation Equation With Continuous 

Unearned Income Variables by Number of Children 
A3.29 Estimates of Labour Force Participation Equation With an Aggregate 

Continuous Unearned Income Variable by Number of Children 
A3.30 Estimates of the Restricted Hours of Work Equation With Continuous 

Unearned Income Variables by Number of Children 
A3.31 Estimation of the Restricted Hours of Work Equation With a Continuous 

Aggregate Unearned Income Variable by Number of Children 
A3.32 Estimation of the Extended Hours of Work Equation With Continuous 

Unearned Income Variables by Number of Children 
A3.33 Estimation of the Extended Hours of Work Equation With a Continuous 

Aggregate Unearned Income Variable by Number of Children 
  
A4.1 Estimates of the Market Wage Equation, All Women 
A4.2 Estimates of the Implied Completed Family Size Equation Using a 

Sequential Probit Approach, All Women 
A4.3 Estimates of the Implied Completed Family Size Equation With Continuous 

Unearned Income Variables Using OLS, All Women  
 



Appendix   
   

   438 

Table Name 
 

 

A4.4 Estimates of the Implied Completed Family Size Equation With Continuous 
Unearned Income Variables Using a Sequential Probit Approach, All 
Women  

A4.5 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using OLS, All Women  

A4.6 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using a Sequential Probit Approach, 
All Women 

A4.7 Estimates of the Model of Implied Completed Family Size using OLS, With 
and Without Selection Bias Corrected Wages 

  
A5.1 Estimates of the Market Wage Equation, by Age  
A5.2 Estimates of the Implied Completed Family Size Equation Using OLS, by 

Age  
A5.3 Estimates of the Implied Completed Family Size Equation Using a 

Sequential Probit Approach, Women Aged 35 to 39 Years 
A5.4 Estimates of the Implied Completed Family Size Equation Using a 

Sequential Probit Approach, Women Aged 40 to 49 Years 
A5.5 Estimates of the Implied Completed Family Size Equation Using a 

Sequential Probit Approach, Women Aged 50 to 59 Years 
A5.6 Marginal Effects of the Variables in the Implied Completed Family Size 

Equation Using a Sequential Probit Approach by Age  
A5.7 Estimates of the Implied Completed Family Size Equation Using an Ordered 

Probit Approach, by Age  
A5.8 Estimates of the Implied Completed Family Size Equation With Continuous 

Unearned Income Variables Using OLS, by Age  
A5.9 Estimates of the Implied Completed Family Size Equation With Continuous 

Unearned Income Variables Using a Sequential Probit Approach, Women 
Aged 35 to 39 Years  

A5.10 Estimates of the Implied Completed Family Size Equation With Continuous 
Unearned Income Variables Using a Sequential Probit Approach, Women 
Aged 40 to 49 Years  

A5.11 Estimates of the Implied Completed Family Size Equation With Continuous 
Unearned Income Variables Using a Sequential Probit Approach, Women 
Aged 50 to 59 Years  

A5.12 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using OLS, by Age  

A5.13 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using a Sequential Probit Approach, 
Women Aged 35 to 39 Years 

A5.14 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using a Sequential Probit Approach, 
Women Aged 40 to 49 Years 

A5.15 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using a Sequential Probit Approach, 
Women Aged 50 to 59 Years 

A5.16 Estimates of the Market Wage Equation, by Birthplace  
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A5.17 Estimates of the Implied Completed Family Size Equation Using OLS, by 
Birthplace  

A5.18 Estimates of the Implied Completed Family Size Equation Using a 
Sequential Probit Approach, Australian-Born Women 

A5.19 Estimates of the Implied Completed Family Size Equation Using a 
Sequential Probit Approach, ESB Women 

A5.20 Estimates of the Implied Completed Family Size Equation Using a 
Sequential Probit Approach, NESB Women 

A5.21 Marginal Effects of the Variables in the Implied Completed Family Size 
Equation Using a Sequential Probit Approach by Birthplace  

A5.22 Estimates of the Implied Completed Family Size Equation Using an Ordered 
Probit Approach, by Birthplace  

A5.23 Estimates of the Implied Completed Family Size Equation With Continuous 
Unearned Income Variables Using OLS, by Birthplace  

A5.24 Estimates of the Implied Completed Family Size Equation With Continuous 
Unearned Income Variables using a Sequential Probit Approach, Australian-
Born Women  

A5.25 Estimates of the Implied Completed Family Size Equation With Continuous 
Unearned Income Variables Using a Sequential Probit Approach, ESB 
Women  

A5.26 Estimates of the Implied Completed Family Size Equation With Continuous 
Unearned Income Variables Using a Sequential Probit Approach, NESB 
Women  

A5.27 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using OLS, by Birthplace 

A5.28 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using a Sequential Probit Approach, 
Australian-Born Women 

A5.29 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using a Sequential Probit Approach, 
ESB Women 

A5.30 Estimates of the Implied Completed Family Size Equation With Continuous 
Aggregate Unearned Income Variables Using a Sequential Probit Approach, 
NESB Women 

  
A6.1 Estimates of the Family Size Equation Using an Ordered Probit Model, All 

Women Aged 20 to 59 Years 
A6.2 Estimates From a Reduced-Form Labour Force Participation Equation for 

Childless Women, With and Without Sample Selection Correction for 
Family Size 

A6.3 Estimates From a Reduced-Form Labour Force Participation Equation for 
Women With One Child, With and Without Sample Selection Correction for 
Family Size 

A6.4 Estimates From a Reduced-Form Labour Force Participation Equation for 
Women With Two Children, With and Without Sample Selection Correction 
for Family Size 
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A6.5 Estimates From a Reduced-Form Labour Force Participation Equation for 
Women With Three Children, With and Without Sample Selection 
Correction for Family Size 

A6.6 Estimates From a Reduced-Form Labour Force Participation Equation for 
Women With Four or More Children, With and Without Sample Selection 
Correction for Family Size 

A6.7 Estimates From the Restricted Hours of Work Equation for Childless 
Women, With and Without Sample Selection Correction for Family Size 

A6.8 Estimates From the Restricted Hours of Work Equation for Women With 
One Child, With and Without Sample Selection Correction for Family Size 

A6.9 Estimates From the Restricted Hours of Work Equation for Women With 
Two Children, With and Without Sample Selection Correction for Family 
Size 

A6.10 Estimates From the Restricted Hours of Work Equation for Women With 
Three Children, With and Without Sample Selection Correction for Family 
Size 

A6.11 Estimates From the Restricted Hours of Work Equation for Women With 
Four or More Children, With and Without Sample Selection Correction for 
Family Size 

A6.12 Estimates of Structural Labour Force Participation Equation by Number of 
Children, With Sample Selection Correction for Family Size 

 




