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Abstract

Alongside social factors and financial constraints, the predicted income and employment
benefits are likely to be one of the factors involved in the decision to undertake a given
level of education. In this paper I look at what Census data in general, and the 2001
Australian Census in particular, can tell us about the relationship between completing
Year 12 and a person’s lifetime employment and income. In particular I look at three
related questions.

• What are the predicted benefits of completing Year 12, measured at a regional
level?

• What factors explain variation in these predicted benefits? Some of the factors
explored include industry mix, remoteness, age structure and local labour market
programs.

• How are the predicted income and employment benefits associated with decisions
of current school-age children to continue on at high-school?

I find large variation in the predicted benefits of completing Year 12 across Australia,
with females having a relatively high predicted employment benefit, and males a
relatively high predicted income benefit. In general, these predicted benefits were found
to be positively associated with the probability that a youth in the area attends high
school.
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1 Introduction

Those who complete additional years of education experience a range of positive
outcomes throughout their lives. Their incomes may be higher, employment easier to
obtain and their health better (Card 2001; Wolfe & Havemann 2001; and Borland 2002).
An individual’s own education is also likely to benefit their community or household.
Those with higher education levels may provide positive role models for those around
them, thereby increasing overall levels of education. A more highly educated population
may also lead to more active engagement in democracy, community governance and
resource management. Furthermore, Wei (2004) estimated that the contribution of
investment in education to the stock of human capital in Australia has increased quite
considerably since the early 1980s.

Youths and their families are likely to take the benefits of education into account when
making the decision as to whether to undertake or complete a given level of education.
Although the costs of education are also likely to be factors in the decision, a person who
thinks that education will have a relatively large economic benefit is more likely to
undertake that education (all else being equal). Variation across the population in the
predicted benefits of completing high school is therefore a possible reason for variation in
attendance at high school.

In this paper I look at one source of variation in the predicted benefits of education,
geography. I follow Wilson, Wolfe and Haveman (2005) and construct an estimate of the
economic benefits of completing Year 12 that are specific to a given geographic area.
These estimates are in a sense the difference in predicted lifetime income and
employment between those in the area who have completed Year 12 compared to those
who have not.

The results can be interpreted in a number of ways depending on the assumptions one
makes regarding the costs of mobility and where students obtain their information from
when making the decision to complete Year 12 or not. Firstly, assuming non-negligible
costs of migration that are expected to continue into adulthood, they may represent how a
potential student’s own outcomes might be influenced by completing high school if they
choose to stay in the area. That is, if there are relatively large social and economic costs
to migration, then throughout their adult lives, youths are more likely to live in their
current area than other parts of Australia. They are therefore likely to take into account
the predicted benefits of completing Year 12 specific to their area above and beyond the
predicted benefits for Australia as a whole.

The variation in the predicted economic benefits of completing Year 12 may therefore
represent variation in actual benefits of education. This could be caused by the relative
supply of and demand for the labour of those who complete Year 12 compared to those
who do not.
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Even allowing for individuals to be reasonably mobile and hence actual returns to be
reasonably consistent across Australia, an alternate interpretation for variation in the
estimated benefits of completing Year 12 is that they represent variation in the
predictions students make based on the information that they have available to them.
When deciding whether education is worthwhile from an economic point of view,
potential students are likely to use a range of information. They are likely to take advice
from their parents and other family members, as well as use information from a range of
electronic and print media. They may also, however, use the outcomes of unrelated
individuals they come into contact with as a potential source of information. Given they
are more likely to come into contact with those who live in the same area as themselves,
the characteristics of those in the area may have a greater effect than characteristics of the
general population.

I estimate the benefits of completing Year 12 across five separate outcomes. The first two
outcomes are the probability of being employed and the probability of being employed
full-time. The final three outcomes are: gross personal income for the total population;
gross personal income given a person is employed; and gross personal income given a
person is employed full-time. For each outcome I construct a separate estimate by age for
those who have completed Year 12 and those who have not. I then sum this outcome
across the 18 to 54 year olds population to get predicted lifetime income and
employment, with the difference between the Year 12 and no Year 12 estimates
representing the predicted benefits of high school education. Importantly, I construct a
separate estimate of the predicted benefits of completing Year 12 for each Statistical
Local Area (SLA), and by males and females separately.

I use these predicted benefits of completing Year 12 in two ways. Firstly, I look at how a
number of characteristics of the SLA and those that live in the SLA are associated with
the predicted benefits of completing Year 12. These factors include state/territory and
remoteness, plus age structure, industry mix and past investments in education. This will
allow us to see what type of areas have relatively large predicted benefits of completing
Year 12, and in what type of areas the economic incentives are relatively low.

The second way in which I use the predicted benefits of completing Year 12 is by
investigating whether they are associated with the probability of a youth in the area
attending high school. That is, after controlling for other characteristics of the individual
and the household/area in which they live, I use the predicted benefits of completing Year
12 as explanatory variables in a model with the probability of attending high school for a
15-17 year old as the dependent variable.

In this paper I do not focus on getting the most accurate prediction of either the marginal
returns to education or the causal effect of education on earnings. Instead, I focus on
obtaining an estimate of income and employment pathways and the benefits of education
that individuals might estimate for themselves, given certain assumptions on where and
from whom these potential students obtain their information. I do not attempt to control
for ability or other unobserved characteristics (because the data is not available), nor do I
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attempt to estimate returns to the government or society as a whole (because I am
focusing on the decision of the individual).

I structure the remainder of the paper as follows. In Chapter 2, I outline in more detail
why the predicted benefits of education are likely to be important in a person’s education
decision, as well as a number of reasons why these benefits might vary across the
population. After finishing Chapter 2 with a discussion on why the predicted benefits to
education might vary by geography, Chapter 3 outlines the methods used to estimate
predicted benefits by Statistical Local Area.

I summarise the predicted benefits of completing Year 12 in Chapter 4. In Chapter 5 I
look at some of the area level factors associated with the benefits of completing Year 12
and in Chapter 6 I present results looking at how these benefits are associated with
education participation in the area. In Chapter 7 I conclude the paper with a discussion on
the importance of the results, as well as some avenues for future work.

2 Predicted benefits of education – why are they important and why
might they vary?

From the field of economics, since the 1960s Human Capital Theory (HCT) has formed
the basis of many of the theoretical and empirical models studying education
participation. At its most basic, HCT states that individuals form an expectation about
their possible income streams conditional on their educational choice. After taking into
account both the direct costs of education and income foregone, this leaves them with an
estimate for the returns to education which is compared to all other investments and a
decision made about investing in education based on its relative profitability (Becker
1964).

There are three main public policy reasons to study the returns or predicted benefits of
education. Firstly, in most countries the government invests heavily in education. In
Australia this includes early childhood and compulsory schooling up until the age of 14,
as well as post-compulsory high school and non-school qualifications. With a limited
budget, government must decide what level of education to focus their investment in, and
whether there are particular population subgroups which should be focussed on. While
equity considerations are no doubt important, it is also important to understand what
types of education investment result in the greatest net benefit to society (the social or
public return to education). Examples of this type of research in Australia include
Johnson, Beer and Lloyd (2002) and Junankar and Liu (2003), whereas in developing
countries the work of George Psacharopoulos (see for example Psacharopoulos 1994) has
been particularly important in identifying primary education as having the highest return.

The second reason for estimating the returns to education is to construct an estimate for
the productive capacity of the economy, or in other words, the current stock of human
capital. That is, by using the relationship between education and income for the current
population, a lifetime labour income approach (Wei 2004) can be used to estimate the
potential income that can be generated from the current levels of education in a given
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country. These measures of human capital can be compared across time as well as across
countries.

The final reason for studying the predicted benefits of education, and the main motivation
for this paper, is that variation across the population in predictions for the benefits of
education may be one explanation for variation in participation in education. That is, if
individuals assume a different return to education to each other, then they are also likely
to differ in whether they choose to undertake that level of education. All else being equal,
the individual who predicts the highest benefit from staying on at school or completing a
the particular diploma or degree is the one who is most likely to undertake that education.

One factor that has been shown to influence the return to a given level of education for an
individual is their cognitive ability (Heckman and Vytlacil 2001 and Tobias 2003). Those
who have high levels of ability at a given point in time (because of inherent
characteristics, earlier schooling or family influences) are going to find a particular level
of education easier, thereby reducing the potential cost of education (through time spent
studying or repeating). They will therefore have a higher return to education.

Another factor likely to influence the returns to education is potential discrimination in
the labour market. That is, if a person has certain characteristics that are unrelated to job
performance but which are used by potential employers to screen out applicants (like
race), then this person may not see themselves being able to obtain well remunerated
employment even if they do undertake education. This is a possible explanation for
differences in returns to education for Indigenous Australians, as found in Daly (1995),
Daly and Liu (1995), Junankar and Liu (2003), Hunter (2004) and Biddle (2006b).

Differences by population subgroup in returns to education may also be caused by
unobserved costs to education. That is, if there are additional social or physical costs that
some but not all individuals face when choosing to undertake education, then those who
do face these costs are less likely to decide that education is worthwhile. Hollenbeck and
Kimmel (2001) examine poor health and disability involving a cost of education, whereas
Akerlof and Kranton (2002) and Breen and Goldthorpe (1997) both outline social costs
involved in undertaking levels of education above and beyond what is expected in one’s
community. There may also be unobserved benefits to education that individuals take
into account when making their decision. Education may have direct effects on things
like health, the schooling of one’s children, the efficiency of consumer choices and the
ability to plan fertility decisions (Wolfe and Havemann 2001)

Another way in which predicted returns to education are likely to vary across the
population is by geography. If there were no costs to migration and individuals had full
information about conditions and individuals in all geographic areas, then returns to
education would tend to be roughly equal across areas (Dahl 2002). Individuals would
move to areas where the remuneration for their level of education was highest and
students would move to areas with the lowest cost of education. However, there are social
and economic costs to migration (Greenwood 1997; Khwaja 2000; and Yankow 2003)
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and hence local resource endowments are likely to have some effect on the returns to
education for those who grow up in particular areas.

Biddle (2006a) showed that part-time work amongst high school students varies across
geographic area, and hence so too will the income foregone whilst studying (one of main
costs of education). The incidence of part-time work might vary because of the type of
industry in the area, the travel time to employment and school and the social acceptance
of trading study/leisure time for part-time work.

Even if the actual returns to education do not vary substantially across Australia, the
information that potential students have available to them may vary. Basic HCT assumes
that individuals are able to accurately predict what their future income will be,
conditional on whether they do or do not undertake a certain level of education. Although
potential students are likely to form their expectations with some degree of information,
that information may be limited or incomplete (Dominitz and Manski 1996). That is, if
students either utilise or have access to different types of information, their predictions
for their future income and employment outcomes may differ.

Streufert (2000) assumes that individuals get their information only from others who live
in their neighbourhood. If there are a number of people with relatively high education
levels and high income, alongside individuals with low education levels and low returns,
then the potential student in that neighbourhood will be able to make an accurate
prediction. If, however, there are few people with high incomes and high education
levels, then that link may not be apparent. Smith and Powell (1990) and Rouse (2004)
found variation by geography in student’s predictions about future income that supports
Streufert’s (2000) prediction.

Even if those around them are not the only source of information, if a potential student
puts more weight on information from those in their neighbourhood, predicted benefits
estimated separately by area will explain at least some of the variation in education
attendance. Wilson, Wolfe and Haveman (2005) found a positive association between the
returns to education estimated from 19 to 32 year olds in the area and high school
completion of those in the area. That is, there is empirical evidence that potential students
in the USA respond to information from those around them when making their education
decision.

The Census of Population and Housing is a unique source of data that enables a
researcher to see whether there is evidence for a similar relationship to that found in
Wilson, Wolfe and Haveman (2005) for Australia. If the predicted benefits of completing
Year 12 in the area are found to have an association with attendance, then this may be
one avenue through which attendance at and completion of high school can be increased.
Although it may be difficult to alter the predicted benefits, knowing what areas (or at
least what types of areas) have relatively low predicted benefits may allow other
interventions to be targeted to where they are most needed. Alternatively, if benefits
measured at the area level are not found to have a substantial association with attendance,
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then the other factors mentioned earlier in this section like ability, discrimination and
social costs of education may require relatively more attention.

3 Data and method

3.1 Data

3.1.1 Census

The major source of data used in this paper is the Census of Population and Housing
(henceforth the Census). The aim of the Census is to collect detailed information on
every Australian household, family and person. The empirical evidence in this study is
based on the 2001 Census, conducted on the 7th of August. Using a self-enumerated form
information is sought on a number of topics for every Australian. Not all the available
variables are used in this paper, so for a detailed list of what is collected in the Census,
see ABS (2001).

The fact that the Census attempts to collect information from every Australian on a wide
range of issues has several implications for the empirical research presented in this paper.
The first of these is the ability to obtain robust estimates of differences across quite
disaggregated sub-groups. This is, only the Census allows me to look at differences in
income and employment across ages within a reasonably small geographic area.

The second implication is that the Census is not designed to deal specifically with
income, employment or education. That means the breadth of information is going to be
somewhat less than that available in a specifically targeted survey. For example, there is
no longitudinal information, nor are there detailed questions on education attainment,
attitudes to study or motivation for working. Furthermore, as the Census is collected at
the household level, rather than from individuals themselves, there is the possibility that
those who are reporting for that person may not know all their details. Perhaps the biggest
drawback of the Census for the type of analysis in this paper is that income is collected in
ranges, not as a continuous variable.

For the majority of respondents the household or dwelling is given a household form
which they are asked to fill out on the night of the Census, after which a Census collector
returns to collect them. Some household are given a limited number of personal forms
based on the expected number of people present on Census night, and whether there are
any individuals who would like to provide their information separately to others in the
household. One implication of this style of enumeration is that respondents are not able to
ask detailed questions of an interviewer. An information booklet is provided with the
Census and telephone numbers are provided which individuals can call to ask questions,
however there may still be confusion around some of the questions asked on the form.
This may adversely affect the quality of the data. Furthermore, the person who fills out
the household form may not know the exact level of income or employment status of
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every person in the household, and hence accurate information may not always be
obtained.

There is likely to be a number of people who do not answer a certain question or
questions, either because they are unsure of the answer or they are sensitive about
revealing such information. The questions with the highest rate of non-response are those
on income and Indigenous status, however other questions suffer from this problem to
varying degrees. In this study, if a household or person does not provide a response to a
question that is used in the analysis they are excluded from the sample only for the
analysis using that particular question. So, for example, if someone doesn’t answer the
question on income, they still may be used in the analysis of employment.

3.1.2 Geography – Statistical Local Area

The geographic level of analysis used in this paper is the Statistical Local Area (SLA).
In 2001 there were 1,371 SLAs across Australia. After excluding migratory SLAs and
those with insufficient numbers of males and females to obtain robust estimates of
income and employment differences by education, I was left with 1,327 SLAs upon
which estimates were carried out.1

On average each SLA had 4,004 males and 4,052 females for whom sufficient
information was available to use in the employment and income estimates. There was
some disparity across SLAs though with 20 having fewer than 100 males and 39 having
fewer than 100 females.

The analysis in this paper is based on usual residence. That is, the predicted benefits of
completing Year 12 in an SLA is based on those individuals whose usual residence is in
that SLA, not those who were visitors on the night of the Census.

3.2 Method – Predicted benefits of completing Year 12

In 3.2 I outline how I obtain the predicted benefits of completing Year 12 for each SLA. I
begin in 3.2.1 with the method for the employment benefits of completing Year 12 then
in 3.2.2 move on to the income benefits of completing Year 12.

3.2.1 Employment differences by education

I begin by assuming that the probability that an individual i, in area j who is aged
between 18 and 54 is employed2 is a function of a set of explanatory variables and their
coefficients. That is:

( ) ( ), ,1 .m
i j i jP m f Xα= = (1)

More specifically, person i’s employment status is assumed to be explained by their age
and age squared ( ), 2,,age i age iX X , whether or not they have completed Year 12 ( )12,Yr iX  and
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whether or not they are female ( ),fem iX . The functional form for the vector of variables
and coefficients are as follows:

( ) ( )
( ) ( ) ( )
( ) ( )

1 2 3 4 5, , 2, 12, , 12, 2, 12,

6 7 812, , , , 2, ,

9 10, 12, , , 12, ,

12

. . . . . . .

. . . . . .

. . . . . .

m m m m m m
i j age i age i Yr i age i Yr i age i Yr i

m m m
Yr i fem i age i fem i age i fem i

m m
age i Yr i fem i age i Yr i fem i

m m
j yr

X X X X X X X X

X X X X X X

X X X X X X

α α α α α α

α α α

α α

α α

= + + + + +

+ + +

+ +

+ ( ), , 12, ,12, , 12, ,. . . .m m
j fem j yr fem jyr i fem i yr i fem iX X X Xα α+ +

(2)

To summarise Equation (2) in words, I assume that the probability of being employed
varies across a person’s age quadratically. This profile is different for females compared
to males, and each sex has a different profile depending on whether or not they completed
Year 12. The shape of the age profile is the same across all geographic areas, however the
intercept term is different for each SLA ( )m

jα . There is also a shift term for each SLA

for those who have completed Year 12 ( )12,
m

yr jα , and who are female ( ),
m

fem jα as well as

an interaction of the two ( )12, ,
m

yr fem jα .

I restrict the analysis to those aged 18 years and over to ensure the majority of people
have had time to finish high school, and restrict it to those under 55 years to explicitly
avoid retirement choice. I assume a probit model and estimate the coefficients using
maximum likelihood estimation (Greene 2000).

After estimating the parameters of the model using those aged 18 to 54 (who are not full-
time students), I then construct a prediction for the employment path between these ages
for each SLA, conditional on completing Year 12 or not and allowed to vary by sex.
These employment paths are used to predict the number of years between the age 18 and
54 employed. For each SLA I then calculate the difference between the predictions for
those who complete Year 12 and those who don’t and take that to be the predicted
employment benefit of education for someone living in that SLA.

I use a similar specification to estimate the probability of being employed full-time. That
is, ( )( ), 1ft

i jP m = is assumed to be a function of the same set of explanatory variables

with a separate set of coefficients ( ),.ft
i jXα . I then use the new set of coefficients to

estimate the predicted difference in the number of years spent employed full-time for
those who completed Year 12 compared to those who did not. This is done separately for
each SLA.

3.2.2 Income differences by education

I use a similar specification to Equation (2) to estimate the predicted differences in
lifetime income by education. I let yearly gross personal income in 2001 dollars for
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individual i in area j ( ),i jy  be a function of the same set of explanatory variables as in
Equation (2). Rather than Equation (1), however, I assume a linear function as follows:

( ) ( )
( ) ( ) ( )
( ) ( )

, 1 , 2 2, 3 12, 4 , 12, 5 2, 12,

6 12, , 7 , , 8 2, ,

9 , 12, , 10 , 12, ,

12, 12,

. . . . . . .

. . . . . .

. . . . . .

.

i j age i age i Yr i age i Yr i age i Yr i

Yr i fem i age i fem i age i fem i

age i Yr i fem i age i Yr i fem i

j yr j yr i fe

y X X X X X X X

X X X X X X

X X X X X X

X

β β β β β

β β β

β β

β β β

= + + + + +

+ + +

+ +

+ + ( ), , 12, , 12, ,. . .m j fem i yr fem j yr i fem i iX X Xβ ε+ +

(3)

I estimate the coefficients using Ordinary Least Squares (OLS) with the error term ( )iε

assumed to be distributed normally with a mean zero and a variance of 2σ  (Greene
2000).3 I assume a 4% discount rate and focus the analysis on the difference in
discounted lifetime income by Year 12 completion for each SLA, once again calculated
separately for males and females.4

As I estimate Equation (3) for the total population, the difference in predicted income by
education includes the association between education and the ability to obtain
employment, as well as the ability to obtain full-time employment. However, whether or
not someone is employed is influenced by choices the individual makes, which
themselves are influenced by other labour supply constraints. These include child care
responsibilities, disability or poor health and the relative utility from leisure as opposed to
employment.

To isolate the association between income and education, abstracting from the three-way
association between employment, income and education, the final two sets of estimates
are predicted income for those employed ( ), ,.m m

i j i jy Xβ= and predicted income for those

employed full-time ( ), ,.ft ft
i j i jy Xβ= , which I define as 35 hours or more per week. From

these predictions I estimate, for each SLA and for males and females separately, the
difference in predicted lifetime income by education for those employed between the age
of 18 to 54, and for those who employed full-time. While it may be a somewhat
unrealistic assumption that youths aged 15, 16 and 17 years expect to be employed
consistently once they finish school until the age of 54, making such an assumption
allows me to investigate whether it is the income or employment associations with
education which motivate students to complete high school.

3.3 Method – Factors associated with predicted benefits

In this section I outline the methods used to examine the factors associated with the
income and employment benefits of completing Year 12. This is an area level analysis
with SLA being the unit of analysis, and the five dependent variables being the predicted
benefits of completing Year 12 in the area (as outlined in 3.2).
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I assume a model where the benefits of completing Year 12 (the dependent variables) are
a function of the geographic characteristics of the area (state and remoteness category) as
well as the characteristics of the individuals in the area upon which the estimates of these
benefits are based. These include family and social characteristics as well as employment
and education characteristics and are calculated separately for males and females.

Table 3.1 gives the variables used in the model, as well as the average value for that
variable for males and females. The first 13 variables are geographic variables and hence
the averages represent the proportion of SLAs either in that state or remoteness category.
The second set of variables are calculated as the proportion of males or females in that
area who have that particular characteristic and hence the averages are the average
proportions for the male and female estimations respectively. Those variables in italics
are the base category from which I make comparisons. They are not included in the
model but should be kept in mind when interpreting the other results.
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Table 3.1 Explanatory variables for the factors associated with the predicted benefits
of completing Year 12

Type of
variable

Independent variables Males Females

State New South Wales 0.1515 0.1515
Victoria 0.1485 0.1485
Queensland 0.3406 0.3406
South Australia 0.0904 0.0904
Western Australia 0.1168 0.1168
Tasmania 0.0324 0.0324
Northern Territory 0.0475 0.0475
ACT 0.0723 0.0723

Remoteness Major City 0.4152 0.4152
Inner regional 0.1952 0.1952
Outer regional 0.2547 0.2547
Remote 0.0678 0.0678
Very remote 0.0671 0.0671

Indigenous Non-Indigenous 0.9553 0.9508
status Indigenous 0.0447 0.0492
Age Aged 15-24 0.2377 0.2242

Aged 25-34 0.2439 0.2514
Aged 35-54 0.5184 0.5244

English Speaks English only or another language and English well 0.9896 0.9870
language Does not speak English well 0.0104 0.0130
Family Couple with children 0.6638 0.6011
type Couple without children 0.2216 0.2330

Single parent with children 0.0516 0.1226
Other family 0.0631 0.0432

Migration Did not move in the last 5 years 0.4978 0.4848
Moved in the last 5 years 0.5022 0.5152

Government Employed in the Non-government sector 0.8198 0.7524
sector Employed in the Government sector 0.1802 0.2476
Industry Employed in services 0.3327 0.5566
sector Employed in agriculture 0.1318 0.0706

Employed in mining 0.0251 0.0059
Employed in manufacturing 0.2421 0.0752
Employed in retail 0.2683 0.2916

Marital Currently married 0.4493 0.5049
status Never married 0.4506 0.3674

Separated or divorced 0.1002 0.1278
Education Has not completed Year 12 0.5656 0.5214
completion Completed Year 12 0.4344 0.4786

Does not have qualifications (those who have completed Year 12) 0.4435 0.4447
Has qualifications (those who have completed Year 12) 0.5565 0.5553
Does not have qualifications (those who have not completed Year 12) 0.6244 0.7985
Has qualifications (those who have not completed Year 12) 0.3756 0.2015

I estimate a separate equation for each of the five predicted benefits of completing Year
12 outlined in Section 3.2, once again using OLS.

3.4 Method – Association between predicted benefits and participation
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As mentioned in the introduction, one of the main aims of estimating the predicted
benefits of completing Year 12 at such a small level of geography is that the estimates
may better reflect the predictions individuals in the areas make for themselves regarding
whether or not it is economically worthwhile to continue on at school. In this section I
outline the method used to examine whether the predicted benefits of completing Year 12
created in this paper are associated with the probability that a 15, 16 or 17 year old living
in the area is attending high school (of those who have not already completed Year 12).

For these estimations, I assume that the probability of attending school for a potential
student s, who lives in area j ( )( ), 1s jP h = is a function of a set of individual variables,

household variables and area level variables. These are given by ( )1 2 3, ,ij ij jZ Z Z
respectively. In addition to this simple specification, I set up a separate specification
using each of the five predicted benefits of completing Year 12 as explanatory variables,
as well as predicted lifetime employment or income for those who do not complete Year
12. This last set of variables is used to control for the general level of economic activity
in the area, as well as the predicted outcomes that the differences by education are being
compared against.

The following table gives the mean values for the other explanatory variables in the
model used to estimate the factors associated with the probability of attending high
school. As the majority of variables are binary, the means refer to the proportion of males
or females who have that characteristic. The exception is the last variable which measures
the equivalised gross personal income of other members of the household. Those
variables in italics once again represent the base case characteristics.
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Table 3.2 Explanatory variables for the factors associated with the probability of
attending high school

Level Variable name Males Females
Individual Aged 15 0.346 0.348

Aged 16 0.352 0.356
Aged 17 0.302 0.296
Non-Indigenous 0.968 0.967
Indigenous 0.032 0.033
Does not speak a language other than English 0.889 0.887
Speaks another language at home and English well or very well 0.108 0.111
Speaks another language at home and English not well or not at all 0.003 0.002
Born in Australia 0.893 0.894
Born overseas 0.107 0.106
Both parents born in Australia 0.640 0.641
At least one parents born overseas 0.360 0.359
Did not move usual residence between 1996 and 2000 0.811 0.801
Moved usual residence between 1996 and 2000 0.189 0.199

State New South Wales 0.331 0.331
Victoria 0.246 0.248
Queensland 0.184 0.182
South Australia 0.084 0.084
Western Australia 0.098 0.097
Tasmania 0.028 0.029
Northern Territory 0.010 0.010
ACT 0.019 0.019

Remoteness Major City 0.534 0.536
Inner regional 0.309 0.310
Outer regional 0.127 0.126
Remote 0.017 0.015
Very Remote 0.013 0.013
Someone in the household has a degree 0.228 0.228
Someone in the household has an other qualification but no degree 0.360 0.358

Household At least one person completed Year 12 but no one has qualifications 0.155 0.156
No one in household has completed Year 12 0.257 0.258
No one in household owns or is purchasing the home 0.232 0.244
Someone in the household owns or is purchasing the home 0.768 0.756
Equivalised income of others in the household 510 507
Sample size 284,952 271,023
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4 Results – Distribution of SLA level predicted benefits

4.1 Income and employment by age

Before looking at the predicted benefits of completing Year 12, I begin by summarising
the employment and income patterns by age from the Census. To do this, I estimate a
model with the same five dependent variables outlined previously where the only
explanatory variables are single-year dummy variables for age, interacted with a variable
for being female. These figures are used to see whether the values by age from the
Census follow the standard patterns of employment, and whether a quadratic
specification is a reasonable assumption.

Figure 4.1 presents results for the two employment dependent variables, and Figure 4.2
presents results for the three gross personal income dependent variables. It should be
noted that these results do not control for education in any way.

Figure 4.1 Predicted probability of employment by age
4.1a   Male                    4.1b   Female
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Figure 4.1a shows that the predicted probability for males starts off at just above 0.60 and
increases until around age 30. The employment probability stays quite constant until
males reach their late forties then begins to decline. The probability of full-time
employment follows a very similar pattern. The difference between the two probabilities
starts off at a little under 0.30 then declines till age 30. From then it stays reasonably
consistent at around 0.14-0.15.

Figure 4.1b shows a somewhat different pattern for females who increase their
probability of being employed between the ages of 18 and 25 then, no doubt due to
leaving the workforce because of childbirth, see a decrease in probability until around 35
years old. The probability then increases till females reach their late forties then, like
males, drops off somewhat until age 54. Although the probability of being employed full-
time follows a similar pattern, the peaks and troughs are a little further apart. That is, the
increase in probability between the ages of 18 and 25 is greater, however so too is the
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decrease until the mid-30s. The minimum is slightly later at age 37 compared to 34 for
total employment.

Figure 4.2 Predicted gross personal yearly income by age
4.2a   Male                    4.2b   Female
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Figure 4.2a shows a gradual increase in gross personal yearly income by age. For the
total male population (those employed and not employed), the solid line shows a small
decline from the late forties onwards. This no doubt reflects the decrease in employment
during that age outlined in Figure 4.1a. For those employed and those employed full-time
especially, there is no substantial decrease and predicted income continues to increase
throughout a person’s thirties and forties, albeit at a much slower rate than during their
twenties.

Figure 4.2b for females shows a similar peak in income as was found for employment in
Figure 4.1b. The peak is at an older age for those employed and more so for those
employed full-time. There is a small decline in income beyond this peak, however not
nearly as large as was found for employment.

In general 4.1 and 4.2 has shown that males follow an employment and income path that
can be well represented by a quadratic specification. This is less so the case for females
and hence to test the sensitivity of the remainder of the results presented in this paper, I
am currently undertaking estimations using a much more flexible age specification.
While the levels change slightly for females, the change does not seem to be large enough
to influence any of the conclusions in the paper (results available upon request). For this
reason I keep the simple quadratic specification outlined in Equation (2).

4.2 Distribution of employment benefits

The following table summarises the predicted employment benefits of completing Year
12, estimated at the SLA level. That is, the difference in predicted lifetime employment
(or full-time employment) for someone who has completed Year 12 in the area compared
to those who have not. Males and females are presented in separate rows as are the
predicted employment and predicted full-time employment benefits.
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The first column of numbers gives the mean benefit, and the second column the mean
weighted by the number of 15-54 year olds in the SLA. The third column gives the
median and the last column the standard deviation.

Table 4.1 Mean, median and standard deviation of predicted employment benefits of
completing Year 12 by SLA – Number of years

Mean Mean (weighted) Median Standard Deviation
Males
Employment 3.815 3.540 3.445 2.307
Full-time employment 4.284 3.738 3.922 2.711
Females
Employment 6.215 6.197 6.006 2.573
Full-time employment 5.675 5.866 5.522 2.510

The above table shows that, on average, the predicted number of years employed between
the age of 18 and 54 is 3.8 years more for those males who complete Year 12 compared
to those who do not. The predicted benefit is somewhat lower when I weight by the
number of people in the SLA, implying that it is the smaller SLAs with the greatest
predicted benefit. The predicted difference in the number of years spent employed full-
time is higher at 4.3 years, although when I weight by population size it is slightly lower.

The predicted benefit of education is much higher for females (6.2 years) than it is for
males. The much higher employment probability differences by education for females
could be caused by childbirth and the effect it has on the employment and education
incentives for females. For those females who have completed Year 12, the opportunity
cost of taking time off from employment to raise children is likely to be higher than it is
for those who have not completed Year 12. Hence these females may either have fewer
children or with the same number of children, make greater use of childcare that enables
them to return to employment. Alternatively, those females who during high school
believe that they are going to have a relatively large number of children and/or take more
time off to care for them may have less of an incentive to complete Year 12 in the first
place. That is, the high positive predicted employment benefits of completing Year 12
may be capturing a two-way causal relationship between completing high school and
employment throughout one’s life,

Figure 4.3 below expands on the results presented in Table 4.1 by showing the
distribution of the employment benefits of completing Year 12. I use single year
groupings and a separate group for those SLAs where the predicted number of years
spent employed is lower for those who complete Year 12 compared to those that don’t as
well as those SLAs where the predicted benefit is greater than 10 years. Once again,
results for males and females are presented separately and the y-axis gives the proportion
of SLAs in that category.
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Figure 4.3 Distribution of predicted employment benefits of completing Year 12
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For both males and females, the distribution of the predicted employment benefits of
completing Year 12 is quite symmetrical around the respective means with males having
a slightly more skewed distribution.

The following table presents the distribution of the full-time employment benefits of
completing Year 12, using the same group cut-offs as Figure 4.3. Once again, males and
females are presented separately.

Figure 4.4 Distribution of predicted full-time employment benefits of completing Year 12
4.4a    Male                                                                  4.4b    Female
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The distribution of both male and female benefits appears to be reasonably symmetrical
about their respective means. The distribution of male benefits appears to be flatter than
that of females, which is not surprising given the slightly larger standard deviation
presented in Table 4.1.

4.3 Distribution of income benefits
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Table 4.2 summarises the predicted income benefits of completing Year 12 (the
difference in predicted discounted lifetime income between someone in the SLA who
completes Year 12 compared to someone who does not. I once again give the mean
(unweighted and weighted), median and standard deviation of the SLA level results.
Males and females are presented separately with separate results for the total population,
those employed and those employed full-time.

Table 4.2 Mean, median and standard deviation of predicted income benefits of
completing Year 12 by SLA – Discounted gross personal lifetime income
($2001)

Mean Mean (weighted) Median Standard Deviation
Males
All 144,027 151,338 130,755 89,774
Those employed 122,488 132,004 114,473 85,902
Those employed full-time 136,072 153,626 127,361 96,455
Females
All 112,828 116,521 108,800 54,679
Those employed 109,075 112,819 106,588 58,161
Those employed full-time 130,689 135,356 132,421 81,315

The predicted income benefits of education are generally lower for females than they are
for males. This is especially the case for the total population, with the predicted benefits
for those employed full-time quite similar (though not when using weights). The standard
deviations are once again smaller for females. This is further demonstrated by Figure 4.5
below where the predicted income benefits are plotted using groups of $25,000.

Figure 4.5 Distribution of predicted income benefits of completing Year 12 - All
4.5a    Male                                                                  4.5b    Female
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Backing up the higher standard deviations for males in Table 4.2, the distribution of the
income benefits is much flatter for males than females with a long tail out to the right.

Figure 4.6 shows the distribution of income benefits of completing Year 12 for those
employed, whereas Figure 4.7 shows the predicted benefits for those employed full-time.
The same income cut-offs are used as in Figure 4.5.
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Figure 4.6 Distribution of predicted income benefits of completing Year 12 – Those employed
4.6a     Male                                                                 4.6b     Female
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Figure 4.7 Distribution of predicted income benefits of completing Year 12 – Those employed full-time
4.7a    Male                                                                 4.7b     Female
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For those employed and those employed full-time, the distribution of income benefits is
once again flatter for males than females with the distribution for males once again
skewed to the right. Despite this long tail out to the right for males, there is still a slightly
higher number of SLAs for which the predicted benefits of completing Year 12 are
negative for males than there are for females.

5 Results – Factors associated with predicted economic benefits of
completing Year 12

In this section I present the results for the factors associated with the employment and
income benefits of completing Year 12. I begin in 5.1 with the factors associated with the
employment benefits of completing Year 12 and then move onto the income benefits of
completing Year 12 in 5.2.
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I present the results as coefficient estimates. So, for the employment benefits of
completing Year 12, the coefficients refer to the increase in the number of years
employed from a one unit increase in the explanatory variable. For the state/territory or
remoteness variables, the coefficient refers to the change in the predicted benefit from
being in that state or remoteness category compared to the respective base cases (New
South Wales and major cities respectively).

The coefficients for the other variables are a little harder to interpret as one must be
aware of the missing category that is being compared against, as well as the scale of the
variables. For example, if one is interested in the predicted change in the measured
employment benefit of education from an increase in the proportion of the population
aged 15 to 24 in the area, then there is an implied decrease in the proportion of the
population aged 35 to 54.

Given the models are linear it is relatively simple to rescale the coefficients. So, if one is
interested in the change in the predicted employment benefits of completing Year 12
from an increase in the proportion of the population who are Indigenous by 5 percent,
then the coefficient (5.40) should be multiplied by 0.05. The coefficients for the income
benefits of completing Year 12 require a similar rescaling and refer to discounted gross
personal income.

Those variables which were not significantly different from zero at the 10% level of
significance are represented by “n.s.” in the table. In the final version of this paper, I may
exclude those variables that were not significant at the 5% level of significance. I keep
them in this draft paper to help readers evaluate the model. It should be noted, however,
that they are still included in the models.5 Those variables which are significantly
different from zero at the 5% level of significance only are marked by * and those
significant at 10% only by **. Those variables that were significant at the 1% level of
significance are left unmarked.

5.1 Factors associated with the employment benefits of completing Year 12

The coefficients for the factors associated with employment are presented across four
columns. The first two columns are the male results with the employment benefits of
completing Year 12 presented first followed by the full-time employment benefits. The
final two columns give the same results for females.
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Table 5.1 Coefficient estimates – factors associated with the employment benefits of
completing Year 12

Males Females
Independent variables Employed Employed full-time Employed Employed full-time
Victoria -0.57 -0.50* n.s. n.s.
Queensland -0.89 -0.94 -0.75 -0.95
South Australia -0.51* n.s. -0.92 n.s.
Western Australia n.s. n.s. -0.93 n.s.
Tasmania -0.89 -1.30 -0.96 -0.69**
Northern Territory -0.82 -0.92 -1.08 -1.21
ACT -0.53** n.s. n.s. n.s.
Inner regional n.s. n.s. n.s. n.s.
Outer regional n.s. n.s. n.s. n.s.
Remote -0.76* n.s. -1.02 -0.73*
Very remote -2.00 -1.17 -1.95 n.s.
Indigenous 3.75 9.14 2.53* 6.01
Aged 15-24 -9.06 -3.35** n.s. n.s.
Aged 25-34 -6.92 -5.23 n.s. 4.90
Does not speak English well 6.00* 5.80** 16.70 9.97
Couple without children 5.76 5.46 n.s. -2.55*
Single parent with children 17.57 7.41* n.s. n.s.
Other family n.s. n.s. 10.11 13.27
Moved in the last 5 years n.s. 1.50** n.s. n.s.
Government sector n.s. n.s. 3.37 3.46
Agriculture -2.32** n.s. 3.43 n.s.
Mining n.s. n.s. 6.86* 10.46
Manufacturing n.s. -3.02** n.s. n.s.
Retail n.s. n.s. -4.12* n.s.
Never married 7.24 3.76* 5.95 n.s.
Separated or divorced n.s. n.s. 17.51 10.97
Completed Year 12 n.s. n.s. -7.23 -2.15*
Has qualifications (those who
have completed Year 12)

2.01* 2.37* 8.32 7.15

Has qualifications (those who
have not completed Year 12)

-10.42 -10.61 -8.34 -6.06

Constant 6.14 5.94 3.25* n.s.
Adjusted R-squared 0.4446 0.5070 0.3678 0.3761
Note: Base case is an SLA in a major city in New South Wales.
n.s. = not significant.
* = significant at 5% level of significance only.
** = significant at 10% level of significance only.

For males, the majority of variables that are significant in the first column are also
significant in the second column and have coefficients of a similar magnitude. For
females, there is a little more variation, with the proportion aged 25 to 34 years having a
large positive effect on the full-time benefits of completing Year 12 (but not effect on the
straight employment benefits, and the proportion never married having an effect on
employment but not full-time benefits.

In general, those living in New South Wales (the base case) would predict higher
employment benefits of completing Year 12 than the other states (apart from Western
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Australia for males and Victoria and the ACT for females). Queensland, the Northern
Territory and Tasmania all have relatively low benefits for males with South Australia
also having low predictions for females. The employment benefits for males and females
decrease as the SLA becomes more remote, however there is no difference between
regional areas and major cities. That is, those who live in very remote SLAs would not
predict as large a difference in their lifetime employment if they complete Year 12
compared to if they do not.

Those who live in SLAs with a high proportion of the population who are Indigenous
were estimated to have higher predicted employment benefits of completing Year 12,
even more so for the full-time employment benefits. A similar result was found in Biddle
(2006b) where I undertook separate estimates of the income and employment benefits of
completing Year 12 for Indigenous and non-Indigenous Australians. The proportion of
the population who speak another language but do not speak English well is also
positively associated with the employment benefits of completing Year 12.

The age structure in the area also seems to have a significant association with the
predicted benefits of completing Year 12. For males, the higher the proportion of the
population in the younger age groups, the lower the predicted benefits for a student living
in the area. This is not the case for females where the age effects are either insignificant
or positive.

Interestingly, family type has a stronger association for male benefits than it does for
female benefits with the predicted benefits of completing Year 12 lowest for those areas
with a high proportion of the male population in couple families with children (the base
case). This may be because in these families males have less discretion as to whether to
work or not work. For females, marital status appears to have a stronger association than
family type.

Those variables measuring the proportion of the population who work in certain
industries do not seem to have that significant an association with the employment
benefits for males. Only the agriculture variable is significant for the male employment
variables, and only the manufacturing variable for the full-time employment benefits. For
females, having a high proportion of the population in mining is associated with the
largest predicted benefit of education.

For females, having a high proportion of the population who have completed Year 12 is
associated with a lower predicted benefit of education. This implies that in areas with a
low proportion of the population who have completed Year 12, there is a premium for
having done so.

The relative number of people with qualifications has a strong and consistent association.
Especially amongst females, those students who live in areas where a high proportion of
the population who have completed Year 12 have a qualification would predict a
relatively large benefit of education. On the other hand, those areas where those who
haven’t completed Year 12 have a relatively high level of qualifications have a relatively
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low predicted employment benefit of Year 12. For these areas, non-school qualification
could definitely be seen as an alternative to completing Year 12.

5.2 Factors associated with the income benefits of completing Year 12

In this section I present results for the factors associated with the predicted income
benefits of completing Year 12. The benefits for the total population, those employed and
those employed full-time are presented in separate tables with the male and female results
once again presented in separate columns.

For the first two tables, there are two specifications. The first (spec 1) is the standard
specification whereas the second includes the predicted employment benefits of
completing Year 12 as an explanatory variable.6

Table 5.2 Coefficient estimates – factors associated with the income benefits of
completing Year 12

Males Females
Independent variables Spec 1 Spec 2 Spec 1 Spec 2
Employment benefits n.a. 15,130 n.a. 8,674
Victoria -14,102* n.s. n.s. n.s.
Queensland -13,599* n.s. -19,877 -13,405
South Australia -25,108 -17,361 -27,963 -19,950
Western Australia -43,980 -38,910 -34,114 -26,023
Tasmania -40,321 -26,882 -16,962* n.s.
Northern Territory -43,279 -30,836 -20,799 -11,455
ACT n.s. 22,030* n.s. n.s.
Inner regional 25,820 21,548 n.s. n.s.
Outer regional 21,793 23,772 n.s. n.s.
Remote 26,351* 37,811 n.s. n.s.
Very remote 24,542** 54,835 n.s. 14,389
Indigenous 99,646 n.s. 37,125** n.s.
Aged 15-24 n.s. 149,411 n.s. n.s.
Aged 25-34 n.s. 130,676* 189,800 187,545
Does not speak English well -354,960 -445,797 n.s. n.s.
Couple without children 70,449** n.s. 49,280** 56,472
Single parent with children n.s. -368,268 n.s. n.s.
Other family 194,269* 198,926* 174,596 n.s.
Moved in the last 5 years n.s. n.s. -48,765 -48,751
Government sector -255,147 -271,834 111,566 82,331
Agriculture -463,717 -428,551 -133,494 -163,251
Mining -283,292 -275,142 272,826 213,344
Manufacturing -455,632 -422,829 -136,502 -104,024
Retail -375,474 -359,778 n.s. n.s.
Never married n.s. -109,318* n.s. n.s.
Separated or divorced -417,960 -419,825 -139,755* -291,617
Completed Year 12 n.s. n.s. -59,405 n.s.
Has qualifications (those who
have completed Year 12)

287,452 257,082 131,869 59,741

Has qualifications (those who
have not completed Year 12)

-319,346 -161,716 n.s. 55,419

Constant 456,597 363,749 n.s. n.s.
Adjusted R-squared 0.5603 0.6441 0.4117 0.5166
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Note: Base case is an SLA in a major city in New South Wales.
n.s. = not significant.
* = significant at 5% level of significance only.
** = significant at 10% level of significance only.

The coefficient estimates for the state/territory of the SLA are in a similar direction for
Table 5.3 as they were for Table 5.2. That is, those living in New South Wales would
generally predict the highest benefits of completing Year 12, although those males in the
Australian Capital Territory would also predict a relatively high income benefit once the
employment benefits have been taken into account.

For males those in regional and remote areas have the highest predicted income benefits
of completing Year 12. This is especially the case for the remote and very remote SLAs
once the employment variables are controlled for. For females, the remoteness variables
are generally not significant.

The association with the proportion of the population who are Indigenous is only
significant without controlling for the employment benefits of completing Year 12. This
implies that it is the ability to find a job, rather than an Indigenous person’s remuneration
once employed that is influenced more by education than for non-Indigenous Australians.
A similar results has been found by Daly (2005) and Biddle (2006b) when looking at
individual data.

The age structure of the area once again has an effect, however for males this is only after
controlling for the employment benefits of completing Year 12. In comparison to the
employment benefits of completing Year 12, however, youths living in those areas with
relatively young populations having higher predicted benefits of completing Year 12.

The coefficient on the proportion of the population employed by the government is
different for males and females. For males, a high proportion is associated with a lower
predicted benefit of education, whereas for females it is associated with a higher
predicted benefit.

Unlike for the employment benefits of completing Year 12 where they were not
significant, the industry variables were generally significant for both males and females.
For males, the base case (a high proportion in the services sector) was associated with the
highest predicted employment benefits of completing Year 12, whereas for females, it
was once again the mining industry. Agriculture was low for both sexes.

Having a high proportion of the population who has completed Year 12 has a negative
association for females but only before controlling for the employment benefits of
completing Year 12 and is insignificant for males.

The relative proportion of the population with qualifications has a much stronger
association for males than it does for females. Indeed for females, once controlling for the
employment benefits of completing Year 12, the income benefits that someone in an area
with a high proportion of non-school completers with non-school qualifications would
predict is slightly higher.
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The following table presents similar results for the factors associated with the income
benefits of completing Year 12 for those employed. The second specification includes the

Table 5.3 Coefficient estimates – factors associated with the income benefits of
completing Year 12 for those employed

Males Females
Independent variables Spec 1 Spec 2 Spec 1 Spec 2
Full-time employment benefits n.a. 7,608 n.a. 6,596
Victoria n.s. n.s. n.s. -8,359**
Queensland n.s. 10,930** -15,627 -9,347**
South Australia -14,777* -13,149** -23,683 -21,340
Western Australia -35,455 -37,267 -29,402 -26,923
Tasmania -25,896* n.s. n.s. n.s.
Northern Territory -38,863 -31,876 -33,648 -25,639
ACT n.s. n.s. n.s. n.s.
Inner regional 22,886 21,118 13,381* 13,509
Outer regional 20,493 19,829 12,664* 14,463*
Remote 30,592 34,338 16,397** 21,196*
Very remote 35,997 44,877 n.s. n.s.
Indigenous 91,716 n.s. 127,709 88,089
Aged 15-24 168,273 193,797 108,113* 85,821**
Aged 25-34 n.s. 102,201** 151,852 119,523
Does not speak English well -236,215* -280,322 n.s. n.s.
Couple without children n.s. n.s. n.s. n.s.
Single parent with children -205,376** -261,757 n.s. n.s.
Other family 159,989** 138,025** 286,485 198,967*
Moved in the last 5 years -47,408** -58,858* -56,487* -51,515*
Government sector -262,660 -267,628 n.s. n.s.
Agriculture -442,947 -433,472 -191,149 -195,940
Mining -368,051 -361,247 178,343* n.s.
Manufacturing -494,430 -471,478 -225,064 -211,063
Retail -358,368 -347,122 n.s. n.s.
Never married n.s. -78,471** -80,957* -74,551*
Separated or divorced -336,996 -335,575 n.s. -149,633*
Completed Year 12 -50,624** -52,725** n.s. n.s.
Has qualifications (those who
have completed Year 12)

300,260 282,241 80,971 n.s.

Has qualifications (those who
have not completed Year 12)

-197,059 -116,346 n.s. n.s.

Constant 391,448 346,219 92,291 87,004
Adjusted R-squared 0.5434 0.5715 0.3226 0.3727
Note: Base case is an SLA in a major city in New South Wales.
n.s. = not significant.
* = significant at 5% level of significance only.
** = significant at 10% level of significance only.

The direction of the coefficients for the factors associated with the predicted income
benefits of completing Year 12 of those employed presented above are similar in
direction and significance to the coefficients presented in Table 5.2. There are some
differences, in that the migration variable is now significant for males and females, where
previously it was only significant for females, and the proportion employed in the
government sector is no longer significant for females.
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The final table presents results for the factors associated with the income benefits of
completing Year 12 for those employed full-time.

Table 5.4 Coefficient estimates – factors associated with the income benefits of
completing Year 12 for those employed full-time

Independent Variables Males Females
Victoria n.s. n.s.
Queensland n.s. n.s.
South Australia -19,796* -20,129*
Western Australia -39,384 -31,722
Tasmania n.s. n.s.
Northern Territory -57,376 -30,694*
ACT n.s. n.s.
Inner regional 25,500 21,939
Outer regional 22,411 22,273*
Remote 37,833 27,064**
Very remote 33,363* n.s.
Indigenous n.s. 105,357
Aged 15-24 134,888* 151,459**
Aged 25-34 n.s. n.s.
Does not speak English well -182,572** n.s.
Couple without children n.s. n.s.
Single parent with children -321,854 n.s.
Other family n.s. n.s.
Moved in the last 5 years -69,727* n.s.
Government sector -266,297 n.s.
Agriculture -452,097 -245,383
Mining -400,957 n.s.
Manufacturing -490,857 -270,980
Retail -342,200 n.s.
Never married 100,753** n.s.
Separated or divorced -452,604 -327,249
Completed Year 12 n.s. n.s.
Has qualifications (those who have
completed Year 12)

264,215 115,935

Has qualifications (those who have not
completed Year 12)

-99,810 n.s.

Constant 376,683 169,378
Adjusted R-squared 0.5525 0.1177
Note: Base case is an SLA in a major city in New South Wales.
n.s. = not significant.
* = significant at 5% level of significance only.
** = significant at 10% level of significance only.

The results presented in Table 5.4 are once again similar to those presented in Table 5.3.
One major difference though is that, similar to when the full-time employment benefits of
completing Year 12 were controlled for in the previous table, the predicted income
benefits of completing Year 12 for those employed full-time is not significantly different
for females in those areas with relatively high levels of people employed in mining.
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6 Results – Association between predicted economic benefits of
completing Year 12 and high school participation in the area

Before presenting the model results for the association between the predicted benefits of
completing Year 12 and the probability of attending high school, I begin with two sets of
graphs that outline the bi-variate relationship between the two. That is, how the
probability of attending high school varies by the predicted benefits without controlling
for any other individual, household or geographic factors.

The first set of graphs gives the relationship with the employment benefits of completing
Year 12, the second set of graphs the income benefits. In these graphs I use similar
categories along the x-axis as in Figures 4.3 and 4.5. The y-axis representing the
proportion of 15-17 year olds in the SLAs that correspond to that predicted benefits of
completing Year 12 who are currently attending high school. The solid line refers to the
proportion attending by the predicted employment benefits whereas the dotted line gives
the proportion attending by the full-time employment benefits of completing Year 12.

Figure 6.1 Relationship between the predicted employment benefits of completing Year 12
and high school participation
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Figure 6.1 shows a gradual decline in the proportion of the population attending high
school as the predicted employment benefit of education increases beyond two years for
males and four years for females. The proportion attending is similar when plotted
against the predicted employment benefits, as well as the predicted full-time employment
benefits. I present a full discussion of this (seemingly counterintuitive) result in 6.1.2
after individual characteristics of the individual and other characteristics of the area are
controlled for.

Figure 6.2 gives similar figures plotted against the predicted income benefits of
completing Year 12. The plot against the income benefits for the total population is
represented by the darker solid line, the income benefits for those employed by the dotted
line and the income benefits of those employed full-time by the lighter solid line.
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Figure 6.2 Relationship between the predicted income benefits of completing Year 12 and
high school participation
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Figure 6.2a shows a gradual increase in the proportion of the applicable male population
attending high school as the predicted income benefits of the SLA increases. For females
(in Figure 6.2b), up until about $200,000, there appears to be a small increase in the
proportion attending when plotted against the predicted income benefits for those
employed full-time, and a flat line for the other two comparisons. From then onwards,
there appears to be a fair amount of variability, which is not surprising seeing as the
remainder of the SLAs represent only 3.3% of the applicable population (despite the
likely variability in these categories, I include them to maintain consistency with Figure
6.2a, where the same categories represent 27.2% of the population).

While these bi-variate patterns are quite interesting, as shown in Section 5, the predicted
benefits of completing Year 12 themselves vary by things like remoteness and
characteristics of the population. For this reason, discussion of the implications of the
results will be presented in Section 6.1.3 after controlling for other characteristics of the
individual, household and area.

6.1 Association between the predicted benefits of completing Year 12 for those
aged 15-17 years old

6.1.1 Individual and household variables

I begin Section 6.1 by looking at how the other factors in the model are associated with
the probability that a 15-17 year old who has not completed Year 12 is currently
attending high school. That is I begin with a simple specification where the explanatory
variables in the model are the individual, household and area level characteristics of the
student. By presenting this simple specification, I am able to see whether the relationship
between these variables change after including the predicted benefits of completing Year
12 in the area as an explanatory variable. It should be remembered that the model is
estimated separately for males and females, with results given in separate columns.

As the model has a binary dependent variable, I present the results as marginal effects.
For those explanatory variables that are also binary variables, the marginal effect refers to
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the change in the predicted probability of attending high school after changing that
characteristic only. For the continuous explanatory variable (equivalised gross personal
income of others in the household), I present the predicted change in the probability of
attending after increasing income from the mean ($508) by one standard deviation
($340). These predicted changes in the probability of attending should be compared
against the predicted probability of the base case, which is given in the second last line of
the table.

Given the large sample size, those variables that are not significant at the 5% level of
significance are marked as n.s (note the difference with the tables presented in Chapter
5). Those that are only significant at the 5% but not the 1% level marked with an **. The
second last line of the table gives the Pseudo R-squared from the estimation and the final
line gives the number of observations used in the estimation.

Table 6.1 Marginal effects on the probability of attending high school using
simplified model

Male Female
Aged 16 -0.180 -0.147
Aged 17 -0.382 -0.303
Indigenous -0.075 -0.076
Speaks other language and English well 0.045 0.041
Speaks other language and English not well -0.034 -0.104
Born overseas 0.013 0.010
Parents born overseas 0.010 0.006
Moved between 1996 and 2000 -0.019 -0.027
Victoria 0.028 0.035
Queensland 0.017 0.014
South Australia 0.017 0.017
Western Australia -0.049 -0.045
Tasmania -0.062 -0.090
Northern Territory -0.017 -0.034
ACT 0.043 0.025
Inner regional -0.005 -0.005
Outer regional n.s. 0.006
Remote -0.017 n.s.
Very Remote -0.087 -0.040
Someone in the household has a degree 0.058 0.048
Someone in the household has other qual -0.021 -0.016
No one in household completed Year 12 -0.068 -0.056
Household owns or purchasing home 0.048 0.048
Equivalised income of others in household 0.016 0.016
Probability of base case 0.907 0.923
Pseudo R-squared 0.1839 0.1910
Number of observations 284,665 270,090
Base case: Non-Indigenous; aged 15; does not speak another language; born in Australia; parents born in Australia; did not changed
usual residence between 1996 and 2000, lives in New South Wales; lives in a major city; someone in the household has completed
Year 12 but no one has a degree or other qualification; does not live in a household where someone owns or is renting the home; and
where the equivalised income of others in the household is $508.
n.s. = not significant.
* = significant at 5% level of significance only.
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The results from Table 6.1 for the most part follow a priori expectations. That is,
Indigenous Australians are less likely to be attending high school than non-Indigenous
Australians and attendance decreases with age. Those who speak another language are
more likely to be attending high school if they still speak English well or very well, but
less likely if they speak English ‘not well’ or not at all. Moving usual residence in the
years leading up to the Census is associated with a lower probability of attendance,
especially for females.

Those males who live in remote areas are less likely to attend high school, as are those
who live in very remote Australia. Higher levels of education in the household are
associated with increased attendance as is household income and home ownership.
Finally, looking at the predicted probability of the base case, a female is more likely to be
attending Year 12 than an otherwise identical male.

6.1.2 Predicted employment benefits of completing Year 12

The next set of results looks at how the predicted employment benefits of completing
Year 12 are associated with the probability that a 15-17 year old who has not completed
Year 12 is currently attending high school. Table 6.2 presents the mean and standard
deviations for the predicted employment benefits of completing Year 12, as well as the
level of employment of those who did not complete Year 12 from which these differences
are calculated.

Table 6.2 Mean and standard deviation for area level employment explanatory
variables

Male Female
Employment Full-time

employment
Employment Full-time

employment
Level of education benefits for the base case 3.8 4.3 6.2 5.7
Level of employment for no Year 12 29.4 23.6 22.2 10.9
Difference in benefit for marginal effects 2.3 2.7 2.6 2.5
Difference in employment for no Year 12 2.3 3.0 2.8 2.2

Table 6.3 is constructed in a similar way to Table 6.1, with the addition of the first two
lines which give the marginal effect from a one standard deviation increase in the two
area level employment estimates.
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Table 6.3 Marginal effects on the probability of attending high school using the
predicted employment benefits of completing Year 12

Male Female
Employment Full-time

employment
Employment Full-time

employment
Employment benefit of education 0.012 0.006 n.s. -0.011
Lifetime employment (without Year 12) 0.008 0.004 0.011 0.011
Aged 16 -0.177 -0.178 -0.147 -0.149
Aged 17 -0.378 -0.379 -0.303 -0.307
Indigenous -0.074 -0.074 -0.071 -0.070
Speaks other language and English well 0.045 0.045 0.044 0.044
Speaks other language and English not well -0.033 -0.034 -0.090 -0.093
Born overseas 0.013 0.013 0.009 0.009
Parents born overseas 0.010 0.010 0.006 0.005
Moved between 1996 and 2000 -0.019 -0.019 -0.028 -0.029
Victoria 0.027 0.027 0.035 0.038
Queensland 0.018 0.017 0.015 0.011
South Australia 0.017 0.017 0.015 0.019
Western Australia -0.048 -0.048 -0.050 -0.048
Tasmania -0.052 -0.056 -0.091 -0.091
Northern Territory -0.021 -0.018 -0.037 -0.046
ACT 0.038 0.040 0.015 0.016
Inner regional -0.006 -0.005 -0.003** n.s.
Outer regional n.s. n.s. 0.009 0.012
Remote -0.022 -0.021 n.s. 0.007**
Very Remote -0.096 -0.093 -0.033 -0.015
Someone in the household has a degree 0.056 0.057 0.046 0.048
Someone in the household has other qual -0.020 -0.020 -0.016 -0.015
No one in household completed Year 12 -0.067 -0.067 -0.053 -0.054
Household owns or purchasing home 0.046 0.047 0.048 0.049
Equivalised income of others in household 0.015 0.016 0.015 0.015
Probability of base case 0.910 0.909 0.923 0.921
Pseudo R-squared 0.1843 0.1841 0.1936 0.1938
Number of observations 284,665 284,952 270,790 270,790
Base case: Non-Indigenous; aged 15; does not speak another language; born in Australia; parents born in Australia; did not changed
usual residence between 1996 and 2000, lives in New South Wales; lives in a major city; someone in the household has completed
Year 12 but no one has a degree or other qualification; and does not live in a household where someone owns or is renting the home.
n.s. = not significant.
* = significant at 5% level of significance only.

For males, the probability of attending high school was found to be positively associated
with both the predicted employment benefit of education and the level of education for
those who did not complete Year 12 for males. While the association with the predicted
benefit of education fits with a priori expectations, it was not as clear what the effect of
the second area level variable would be. On the one hand, the level of employment is an
indication of the general level of economic activity in the area which one would expect to
have a positive association with education, however on the other hand it might also be
expected that those students who live in areas with high employment probabilities if they
don’t complete Year 12 may not feel the need to undertake education. It would appear
that the former effect is dominating.

For males, the association with the predicted full-time employment benefits of
completing Year 12, although positive and significant, has a much smaller magnitude
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than for the standard employment benefits. This is perhaps not surprising as for males
whether or not to work full-time may be a choice variable, whereas the ability to obtain
any employment may represent constraints that individuals see Year 12 as being able to
overcome.

For females, the predicted employment benefit of education is not significant. This may
be because the decision to work at all may be a choice that is made in combination with
fertility decisions, and hence either the employment probabilities of those in the region is
not a good indication of what females expect their ability to obtain employment to be, or
females take other things into account when making their decision.

Given the association with the predicted full-time employment benefits of completing
Year 12 is negative, there may also be unobserved characteristics of the area that impact
on the measured benefits of completing Year 12 and the decision to undertake Year 12 in
different ways. That this may be the case was demonstrated earlier in Table 5.1 where the
predicted employment and full-time employment benefits of completing Year 12 in the
area was negatively associated with the proportion of 18 to 54 year olds who have
completed Year 12. This could include the social expectations of females maintaining
full-time employment which leads to a high premium for those females who do undertake
education (due to relative scarcity) but may also discourage females from undertaking
education.

6.1.3 Predicted income benefits of completing Year 12

The final two sets of results for the 15-17 year olds population look at the association
between the predicted income benefits of completing Year 12 and attendance at high
school. Males and females are presented across two tables with a separate column each
for the income benefits of completing Year 12 for the total population, the income
benefits for those employed and the income benefits for those employed full-time
respectively.

I begin with table 6.4 which looks at the mean and standard deviation of the predicted
income benefits of completing Year 12 for males.

Table 6.4 Mean and standard deviation for area level income explanatory variables –
Males

All Those employed Those employed
full-time

Level of education benefits for the base case 144,027 122,488 136,072
Level of income for no Year 12 529,762 614,817 651,256
Difference in benefit for marginal effects 89,774 85,902 96,455
Difference in employment for no Year 12 334,321 429,428 533,137
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Table 6.5 Marginal effects on the probability of attending high school using the
predicted income benefits of completing Year 12 – Males

All Those employed Those employed
full-time

Income benefit of education 0.018 0.020 0.024
Lifetime income (without Year 12) 0.015 0.019 0.019
Aged 16 -0.185 -0.186 -0.190
Aged 17 -0.389 -0.391 -0.396
Indigenous -0.079 -0.081 -0.081
Speaks other language and English well 0.048 0.049 0.050
Speaks other language and English not well -0.039 -0.041 -0.041
Born overseas 0.014 0.015 0.015
Parents born overseas 0.011 0.011 0.012
Moved between 1996 and 2000 -0.021 -0.021 -0.022
Victoria 0.032 0.033 0.034
Queensland 0.024 0.024 0.027
South Australia 0.027 0.028 0.031
Western Australia -0.038 -0.037 -0.038
Tasmania -0.053 -0.056 -0.059
Northern Territory -0.024 -0.024 -0.020
ACT 0.033 0.034 0.035
Inner regional -0.005 -0.004 -0.004
Outer regional 0.005 0.008 0.010
Remote -0.017 -0.013 -0.008
Very Remote -0.115 -0.112 -0.097
Someone in the household has a degree 0.058 0.058 0.059
Someone in the household has other qual -0.021 -0.021 -0.021
No one in household completed Year 12 -0.068 -0.068 -0.068
Household owns or purchasing home 0.050 0.051 0.052
Equivalised income of others in household 0.015 0.015 0.015
Probability of base case 0.903 0.902 0.899
Pseudo R-squared 0.1868 0.1873 0.1881
Number of observations 284,665 284,665 284,665
Base case: Non-Indigenous; aged 15; does not speak another language; born in Australia; parents born in Australia; did not changed
usual residence between 1996 and 2000, lives in New South Wales; lives in a major city; someone in the household has completed
Year 12 but no one has a degree or other qualification; and does not live in a household where someone owns or is renting the home.
n.s. = not significant.
* = significant at 5% level of significance only.

Table 6.5 shows that, for males, the predicted income benefit of education in the SLA in
which a potential student lives has a positive association with the probability of attending
high school. The magnitude of the marginal effect is highest for the predicted benefits of
completing Year 12 for those employed full-time. This is possibly a reflection of income
once employed full-time being for the most part out of control of the individual, whereas
income for the total population or once employed can be varied by choosing to work or
work more hours. Potential students may therefore see that to get a high level of
remuneration once employed full-time, one way is to continue on at high school.

While the predicted increase in the probability may seem small at 0.018 to 0.024, this
reflects to a certain extent the probability of the base case being quite close to one.
Furthermore, the marginal effect for the income benefits of employment variable has a
greater magnitude than for example household equivalised income.
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The following two tables present the same set of results for females, beginning in Table
6.6 with the mean and standard deviations of the explanatory variables.

Table 6.6 Mean and standard deviation for area level income explanatory variables –
Females

All Those employed Those employed
full-time

Level of education benefits for the base case 112,828 109,075 130,689
Level of income for no Year 12 334,321 429,428 533,137
Difference in benefit for marginal effects 54,679 58,161 81,315
Difference in employment for no Year 12 60,408 69,291 80,018

Table 6.7 Marginal effects on the probability of attending high school using the
predicted income benefits of completing Year 12 – Females

All Those employed Those employed
full-time

Income benefit of education -0.009 -0.009 0.005
Lifetime income (without Year 12) 0.017 0.017 0.014
Aged 16 -0.154 -0.158 -0.157
Aged 17 -0.314 -0.319 -0.318
Indigenous -0.074 -0.077 -0.080
Speaks other language and English well 0.047 0.046 0.046
Speaks other language and English not well -0.095 -0.104 -0.109
Born overseas 0.009 0.010 0.010
Parents born overseas 0.005 0.004 0.005
Moved between 1996 and 2000 -0.030 -0.031 -0.030
Victoria 0.041 0.044 0.043
Queensland 0.018 0.022 0.025
South Australia 0.019 0.024 0.026
Western Australia -0.047 -0.043 -0.039
Tasmania -0.091 -0.089 -0.090
Northern Territory -0.048 -0.046 -0.042
ACT 0.017 0.022 0.019
Inner regional 0.005 0.009 0.003**
Outer regional 0.019 0.023 0.019
Remote 0.017 0.021 0.016
Very Remote -0.011** n.s. -0.032
Someone in the household has a degree 0.049 0.051 0.050
Someone in the household has other qual -0.016 -0.016 -0.016
No one in household completed Year 12 -0.055 -0.057 -0.058
Household owns or purchasing home 0.052 0.054 0.053
Equivalised income of others in household 0.015 0.016 0.016
Probability of base case 0.917 0.913 0.914
Pseudo R-squared 0.1944 0.1938 0.1931
Number of observations 270,790 270,790 270,790
Base case: Non-Indigenous; aged 15; does not speak another language; born in Australia; parents born in Australia; did not changed
usual residence between 1996 and 2000, lives in New South Wales; lives in a major city; someone in the household has completed
Year 12 but no one has a degree or other qualification; and does not live in a household where someone owns or is renting the home.
n.s. = not significant.
* = significant at 5% level of significance only.
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Unlike for males, the predicted direction of the association between the income benefits
of completing Year 12 and high school attendance for females depends on whether I use
the income benefits of the total population or those employed (for whom the association
is negative) or those employed full-time (positive association). The first two negative
associations possibly reflect females taking much more into account when making the
decision to be employed and employed full-time than males (like looking after children).

For all of the three specifications, the magnitude of the association is quite small.
Nonetheless, the results do show that both females and males are positively influenced by
the predicted benefit of education most commonly used in human capital theory: the
income benefit for those employed full-time.

6.2 Association between the predicted benefits of completing Year 12 – variation
by age

In this section of the paper I look at variation in the association between the predicted
benefits of completing Year 12 and participation in high school by the age of the
potential student. I ran a separate set of estimates for those aged 15, 16 and 17 years old.
Males and females are once again estimated separately, with a separate estimate for each
of the five types of education benefit. I present the marginal effect for the predicted
benefit of education only, with the full model estimates available from the author upon
request.

One might expect the association with the neighbourhood characteristics to vary for a
number of reasons. Firstly, from a presentational point of view, the base case for the 15
year old population is quite close to one. Hence there is less scope for those variables that
have a positive association to have a large marginal effect than there is for the other two
age groups (especially 17 year olds).

Secondly, those in the older age groups are likely to make the decision about whether to
attend high school in different ways than when they were younger. If they have already
left school (say when they were 15), then they have to make the decision about whether
to go back to school, rather than whether to stay on at school. Furthermore, the older age
groups are making the decision about whether to attend late secondary school, whereas
15 year olds are considering whether to attend Year 9 and 10. The relative social and
economic costs and benefits for each year of schooling are likely to be different, and
hence so might be the factors associated with attendance.
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Table 6.8 Variation in the marginal effect of the predicted benefit of education by
age

Aged 15 Aged 16 Aged 17
Male
Employment benefits
Employment benefits n.s. 0.022 0.047
Full-time employment benefits n.s. 0.011 0.030
Income benefits
Income benefits 0.008 0.034 0.065
Income benefits for those employed 0.009 0.037 0.069
Income benefits for those employed full-time 0.012 0.043 0.078
Female
Employment benefits
Employment benefits n.s. n.s. n.s.
Full-time employment benefits -0.007 -0.023 -0.031
Income benefits
Income benefits -0.005 -0.021 -0.021
Income benefits for those employed -0.005** -0.024 -0.017
Income benefits for those employed full-time n.s. n.s. 0.023
n.s. = not significant.
* = significant at 5% level of significance only.

Table 6.8 shows that, for males, the magnitude of the association between the predicted
benefits of high school and participation in high school increase with age. This is
especially the case with the income benefits of completing Year 12 for those employed
full-time, where for 17 year olds, a one standard deviation increase in the predicted
benefit is associated with a 0.078 point increase in the probability of attending school.
While the lower probability of the base case is one possible reason for this, it may also be
that by the time someone reaches 17, they are more likely to take into account the
economic costs and benefits of continuing on at school.

For females, the predicted employment benefit of education is not significant for any of
the three age groups studied. The magnitude of the marginal effect for the three variables
that have a negative coefficient increase between the ages of 15 and 16, but stay more or
less the same between the ages of 16 and 17. This may be caused by the positive effects
of the predicted benefits of completing Year 12 beginning to outweigh the reasons for the
negative association discussed earlier between the age of 16 and 17. This is supported by
the predicted income benefits of completing Year 12 for those employed full time only
being significant for 17 year olds.

6.3 Association between the predicted benefits of completing Year 12 – variation
by remoteness

In this section I look at how the association between attendance and the predicted benefits
of completing Year 12 vary by remoteness. I use three remoteness areas, based once
again on the ARIA+ classification. The first is the major city category, the second is a
combination of the inner and outer regional classifications and the third is a combination
of the remote and very remote classifications.
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Once again, a separate model is estimated for each male/female, remoteness and type of
benefit combination (with full results available upon request). It should be kept in mind
that the base case for these estimates is a 15 year olds, so the marginal effects should be
compared to those in Tables 6.3, 6.5 and 6.7, not those in Table 6.8.

The populations across the remoteness categories are quite different. While the person
and household level variables will capture this to a certain extent, the way in which
individuals respond to area level characteristics may also vary. Furthermore, there are a
number of characteristics of the areas that are both unobserved in the Census and likely to
vary by remoteness in ways that influence how individuals respond to area level
characteristics. For example, in remote areas distance to schools are likely to be greater
and the type of industries also vary.

Finally, the way SLAs are constructed and the type of interactions that are likely to occur
within and across area level boundaries are likely to be quite different across the
remoteness classifications. In major cities, the areas are smaller in size but more densely
populated. Hence an individual in the area is more likely to see and interact with people
at all points within the area, but they are also more likely to interact with those in
neighbouring areas. In remote and very remote areas on the other hand, neighbouring
areas are on average much further away, so the interaction a person has with someone
outside their area is likely to be much smaller, but there are also likely to be a number of
people within the area at such a large distance that interaction with them is negligible.

Table 6.9 Variation in marginal effect of the predicted benefit of education by
remoteness

Major city Inner or outer
regional area

Remote or
very-remote area

Male
Employment benefits
Employment benefits 0.043 n.s. -0.029
Full-time employment benefits 0.042 -0.004 -0.033
Income benefits
Income benefits 0.033 0.004 -0.014
Income benefits for those employed 0.033 0.007 -0.013
Income benefits for those employed full-time 0.033 0.011 n.s.
Female
Employment benefits
Employment benefits 0.004 -0.004** -0.015
Full-time employment benefits n.s. -0.011 -0.019
Income benefits
Income benefits n.s. -0.013 -0.009
Income benefits for those employed n.s. -0.014 -0.007
Income benefits for those employed full-time 0.017 -0.008 n.s.
n.s. = not significant.
* = significant at 5% level of significance only.

Compared to Table 6.8, the results in Table 6.9 show not only differences in magnitude,
but also differences in signs in the association between the predicted benefits of
completing Year 12 and education participation across the three remoteness
classifications. In general, in major cities, the predicted benefits of completing Year 12
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are positively associated with education participation. This is the case for both males and
(when the results are significant), females.

As a potential student gets further away from the major cities, however, the association
becomes negative. This occurs in the regional areas for females, but doesn’t occur till the
remote and very remote areas for males. This further implies that the issue of distance
operates in opposite directions for the predicted benefits of completing Year 12 and
participation. For the former, relative scarcity appears to result in a high predicted benefit
of education. For the latter, however, the transport and other costs of education associated
with these areas appear to discourage students from attending school. Ultimately, these
costs of education should be taken into account in models explaining education
participation, however this is difficult to do using Census data.

7 Summary and conclusions

7.1.1 Summary

In this paper I construct an estimate of the benefits of completing Year 12 that a potential
student might estimate for themselves if they use individuals in their area as their source
of information. These estimates are in a sense the difference in predicted lifetime income
and employment between those in the area who have completed Year 12 compared to
those who have not. These estimates are allowed to vary by sex. I estimate five types of
benefits of completing Year 12, two for employment and three for income, and use these
predicted benefits of completing Year 12 in two ways. Firstly, I look at how a number of
characteristics of the SLA and those that live in the SLA are associated with the predicted
benefits of completing Year 12.

There are a number of factors that were found to be associated with the predicted
employment benefits for both males and females. In general, the employment benefits for
males and females decrease as the SLAs become more remote, however those areas with
a high proportion of the population who are Indigenous were estimated to have higher
predicted employment benefits of completing Year 12.

There were, however, a number of difference. For the most part, the age structure in the
area has a significant association with the predicted benefits of completing Year 12 for
males only, (the higher the proportion of the population in the younger age groups, the
lower the predicted benefits in the area). Family type has a stronger association for male
employment benefits than it does for females, with the predicted benefits of completing
Year 12 lowest for those areas with a high proportion of the male population in couple
families with children (the base case). For females, marital status appears to have a
stronger association than family type.

The education characteristics of 18 to 54 year olds also has a strong association with the
predicted benefits of completing Year 12. One of the more interesting findings in Chapter
5, at least for interpreting results in the remainder of the paper, is that for females having
a high proportion of the population who have completed Year 12 in the area is associated
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with a lower predicted employment benefit of education. This implies that in areas with a
low proportion of the population who have completed Year 12, there is a premium for
having done so. This premium may be caused by unobserved factors that reduce the
supply of females who have completed Year 12, but do not affect the demand for their
labour. If these unobserved factors also reduce the Year 12 attendance and completion
rates of those females currently of school age, then not controlling for them may lead to a
measured negative association between the employment benefits of completing Year 12
and participation rates.

Unlike for the employment benefits of completing Year 12 where they were not
significant, the industry variables were generally significant for both males and females
in the estimations looking at the income benefits of completing Year 12. For males, the
base case (a high proportion in the services sector) was associated with the highest
predicted employment benefits of completing Year 12, whereas for females, it was those
areas with a high proportion working in the mining industry. For both sexes, those areas
with a high proportion of the population employed in the agriculture sector, the predicted
income benefit of completing Year 12 was relatively low.

Unlike the estimations for the employment benefits, for males regional and remote areas
have the highest predicted income benefits of completing Year 12. For females, the
remoteness variables are generally not significant.

The second way in which I use the predicted benefits of completing Year 12 is by
investigating whether they are associated with the probability of a youth in the area
attending high school. That is, after controlling for other characteristics of the individual
and the household/area in which they live, I use the predicted benefits of completing Year
12 as explanatory variables in a model with the probability of attending high school for a
15-17 year old as the dependent variable. These models are estimated separately for
males and females.

Using these variables in an equation explaining individual’s high school decision
provides a partial test of one of the main assumptions of human capital theory – that
youths take into account the economic benefits of a given level of education when
deciding whether to become a student. More specifically, I test whether youths respond to
variation by geography in the predicted benefits of completing Year 12 and secondly
what type of benefits have the strongest association.

For males, the probability of attending high school was found to be positively associated
with the predicted employment benefits of completing Year 12. The association with the
predicted full-time employment benefits of completing Year 12, although positive and
significant, has a much smaller magnitude than for the standard employment benefits.
This is perhaps not surprising as for males whether or not to work full-time may be a
choice variable, whereas the ability to obtain any employment may represent constraints
that individuals see Year 12 as being able to overcome.
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For females, the predicted employment benefit of education is not significant. This may
be because the decision to work at all may be a choice that is made in combination with
fertility decisions, and hence either the employment probabilities of those in the region is
not a good indication of what females expect their ability to obtain employment to be, or
females take other things into account when making their decision.

For males, the predicted income benefit of education in the SLA in which a potential
student lives has a positive association with the probability of attending high school. For
females, the predicted direction of the association between the income benefits of
completing Year 12 and high school attendance for females depends on whether I use the
income benefits of the total population or those employed (for whom the association is
negative) or those employed full-time (positive association).

In general, the results show that both females and males are positively influenced by the
predicted benefit of education most commonly used in human capital theory – the
income benefit for those employed full-time.

I estimate the relationship between the predicted benefits of completing Year 12 and
attendance at high school separately by age and remoteness. While the signs of the
marginal effects do not change across 15, 16 and 17 year olds (though the magnitudes
do), there are differences in the direction of the association between major cities, regional
and remote areas. In general, in major cities, the predicted benefits of completing Year 12
are positively associated with education participation. This is the case for both males and
females (when the results are significant).

As a potential student gets further away from the major cities the association becomes
negative. This occurs in the regional areas for females, but doesn’t occur till the remote
and very remote areas for males. This implies that the issue of distance operates in
opposite directions for the predicted benefits of completing Year 12 and participation.
For the former, relative scarcity appears to result in a high predicted benefit of education.
For the latter, however, the transport and other costs of education associated with these
areas appear to discourage students from attending school. Ultimately, these costs of
education should be taken into account in models explaining education participation,
however this is difficult to do using Census data.

7.1.2 Further work

The results presented in this paper represent, to the author’s knowledge at least, the first
attempt in Australia to explore the economic benefits of completing Year 12 separately
by such a small geographic area and to use them as explanatory variables in the education
decision of youths. Given the data requirements, such an exercise would only be possible
using Census data, and hopefully this has paper has shown the potential for such analysis.
The results in this paper should, however, be treated as preliminary only, with more work
required to know the full extent to which potential students use information from those in
their immediate geographic area to estimate a predicted benefit of education and then
take that into account when making their education decision.
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One thing that has not been taken into account yet in this paper is the cost of education.
While income foregone whilst studying is something currently being examined by the
author, social and transport costs (distance to schools) are much harder to take into
account using the Census. The latter may be able to be taken into account by matching
administrative data to the Census.

In this paper I only look at the predicted benefits of high school education and how that is
associated with high school participation. While high school education is important in its
own right, and this paper shows much variation in the decision especially amongst 16 and
17 year olds, a full analysis of the education decision would also examine other options
like vocational education and training or university education. Although Biddle, Hunter
and Schwab (2004) showed that migration is much more common amongst other students
than school students making geographic analysis more suspect, there may still be some
merit in analysing the full range of education decisions.

The specifications used to estimate the predicted benefits of completing Year 12 may also
need to be improved in future analysis. Firstly, because I modelled income for the total
population where zero incomes are not uncommon, I was not able to model the log of
income (which is commonly done in wage equations due to potential heteroskedasticity).
As I have shown that youths generally respond to the predicted income benefits for those
studying full-time, it may be worthwhile re-estimating for this group (where there is not
issue of zero income) using log income.

Because of the change in questions between the 1996 and 2001 Censuses, it was not
possible to undertake cohort style analysis for the predicted benefits of completing Year
12. However, between 2001 and 2006, the question on high school education has stayed
more or less the same, and hence it may be possible in future to better take into account
wages growth, as well as use an experience variable as opposed to age in the income
specifications (though Chapman and Gray 2006 showed that this does not make much
difference to returns to education estimates).

The models used to explain participation in education should also be treated as
preliminary. Firstly, although I am able to include a large range of individual and
household factors, there are a number of area level characteristics that should perhaps be
controlled for. Some of these are relatively easy to take into account (for example
education role models in the area as used in Wilson, Wolfe and Haveman 2005), whereas
others like the social costs and benefits of completing Year 12 in the area may be more
difficult. Given the negative relationship between the predicted employment benefits of
completing Year 12 for females and current and past attendance at high school, these
currently unobserved area level factors may be quite important in explaining the
education decision for females.

Finally, Evans, Oates and Schwab (1992) outline how individuals (or their families) may
choose the area in which they live partly based on the education characteristics of the
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area. Not taking into account this migration decision may bias the estimates on
neighbourhood variables.

7.1.3 Conclusions

This paper has used the 2001 Census of population and housing to look at the predicted
benefits of completing Year 12 and how they vary by geography. The results in this paper
are preliminary and create a number of questions for future analysis. For example, why
do the results vary like they do between males and females, and why do they vary so
much between major cities and more remote areas? Do the economic costs of education
(income foregone) also have an association with attendance and what other area level
factors might be important explanatory variables.

This future work notwithstanding, the results do give an initial indication that youths for
the most part respond to economic incentives when it comes to making education
decisions. Furthermore, it appears that one way they may do so is by looking at those in
their area for information on the benefits of completing Year 12.

If the results hold after the robustness checks outlined in Section 7.1.2, then there are a
number of important implications from the results that may be useful in informing policy
development. Firstly, Table 6.1 showed that even after controlling for the predicted
benefits of completing Year 12 in the area, individual and household characteristics were
still important. Indigenous youths are much less likely to be attending school, and
education levels in the household have a large effect. This confirms that these factors
must be taken into account when designing policy to influence the probability of youths
completing Year 12.

The association with the predicted income benefits of education for those employed full
time is positive for both males and females and the magnitude of the marginal effect is
quite large. Policies that might influence the predicted benefits of completing Year 12
across Australia (like minimum wages) and in given areas (like targeted industry
assistance) have other effects that would clearly need to be taken into account. Hence the
results from this paper are not strong or robust enough to support any potential changes.
However, by combining the results from Table 5.4 that looked at the factors associated
with the income benefits for those employed full-time, certain types of areas have been
identified that may require particular attention. At a minimum, those areas with a high
proportion of: male single parents; males or females who are separated or divorce; and
males and females employed outside the service industry fall into this category. There
may also be scope for interventions that highlight the predicted benefits of completing
high school targeted to these areas, in order to counterbalance the relatively low
incentives that youths in the area might estimate for themselves.

A final concluding point from this paper is the importance of the Census in answering the
type of questions posed in this study. While sample surveys, are quite useful at looking at
the individual and to a lesser extent household factors associated with such decisions, it is
only really by using the Census that one is able to look at the area level factors.
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1 I do not set a minimum number of people per SLA, but rather exclude those SLAs where the maximum
likelihood estimates do not converge.
2 While the main set of estimates excludes those who are full-time students, I also undertook estimates
where they are included as being employed and where they are included as not employed. I also undertook
separate estimates using those aged 18 to 29 only as the source of information. While the predicted benefits
of education varied when using this shorter time frame, the associations with education participation did
not.
3 As mentioned in Section 7.2, this specification may need to be modified for the final version of this paper.
When estimating earnings equations, it is standard to use log of income as the dependent variable.
However, as I am estimating income for the total population, not just those employed, there are a number of
people with zero income and hence using log of income is not possible.
4 In ongoing work I am varying the assumptions about the discount rate as well as calculating internal rates
of return for each SLA. While these estimations are at this stage only preliminary, early indications are that
results to do not vary. I am also in the process of constructing a robust estimate for the cost of education
(income foregone) at the SLA level
5 If the variable was significant in one of the models, then it was included in all the models. Other variables
that were not significant in any of the models have been excluded from the analysis, with preliminary
estimations available from the author upon request.
6 As mentioned previously, in ongoing work I am attempting to model the income and employment benefits
of education as a system of equations.
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