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ABSTRACT

This thesis investigates issues central to population ageing in Australia. A principal
policy concern is financing the retirement incomes of an increasing number of aged
retirees from a shrinking working age population. The investigation has two primary
aims. The first is to measure the budgetary savings that alternative social security
reforms may yield, and the implications of these reforms for the economic wellbeing of
the elderly. The second is to examine how the aged can become more self sufficient
through an exploration of the potential role of home equity conversion, an
understanding of why the labour force participation of mature age Australians is low,
and how labour force participation may be promoted as retirement approaches.

A microsimulation model is employed to conduct empirical analyses in the context of
the new tax system introduced in July 2000. The main microsimulation exercises
include measurement of the impacts of potential social security reforms and home
equity conversion on the economic well-being of the elderly, and estimation of work
disincentive measures, that is, effective marginal tax rates and replacement rates. The
Replacement rate estimates are then used in econometric models of labour force
participation. Innovative approaches are developed to overcome methodological
problems that have prevented the inclusion of replacement rates in previous models.

The major findings are that reforms motivated by budgetary savings can have sizeable
adverse impacts on the economic well-being of the elderly. Home equity conversion can
promote financial independence, but significant risks are borne by elderly homeowners
in those states and regions with less buoyant house prices. Blunt work incentives are
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experienced by specific mature age socio-economic groups, in particular persons whose
partners’ incomes help to cushion their economic position on quitting employment. The
replacement rate is found to have a significant impact on the participation decision of
mature age persons.
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American Association of Retired Persons
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Australian Bureau of Statistics
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Australian Capital Territory
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Australian Housing Research Council
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Direct benefits
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Effective marginal tax

The proportion of each additional dollar of private income

rate

that a person does not receive due to increased tax liabilities
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Elderly income unit
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Elderly person
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EMTR
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work for persons who are unemployed or not in the labour
force.

Expected average
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mortgage interest rate

rates.
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Family Allowance Supplement

FHA

Federal Housing Administration

Final income

Income measure that takes into account all receipts and
payments that affect income, including private income,
direct and indirect benefits, and direct and indirect taxes.

FIS
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A poverty measure that satisfies both the monotonicity and
transfer axioms.

FTB

Family Tax Benefit
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Family Tax Benefit Part A
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Family Tax Benefit Part B
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Gross Domestic Product
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Household Disposable Income

Headcount poverty rate

The proportion of income units below the poverty line.

HECM

Home Equity Conversion Mortgage

HES

Household Expenditure Survey

High EMTR

EMTR in excess of 60 per cent

Home equity

A program in which an elderly homeowner takes out a loan

conversion

advance from a lender using his/her house as collateral. At
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the end of the loan term, the house is sold and the lender
repaid with interest from the proceeds of the sale.
HPI

House Price Index

HUD

Department of Housing and Urban Development
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Income unit

A person or group of persons related by marriage or parentdependent child relationships who live within the same
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Indirect benefits

Goods and services provided free or subsidised by the
government, e.g. government provision of education, health
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Indirect tax

Tax paid on production inputs and tax paid by households on
final products, e.g. taxes on petrol and tobacco.

ISS

Income Support Supplement

LFS

Labour Force Survey

MAA

Mature Age Allowance

Marginal effect

The change in the dependent variable (of an estimated
model) for a marginal change in the independent variable.

Mature age person

Person aged 45-64.

Maximum contribution

The cap on the employee’s notional earnings base beyond

base

which employers do not have to make Superannuation
Guarantee contributions.

Microsimulation model

A quantitative model that utilises highly disaggregated data
to estimate the impacts of policy changes or shocks to the
system being examined.

MIP

Mortgage insurance premium

MITR

Marginal income tax rate

ML

Medicare levy

MPS

Monthly Population Survey
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because disposable incomes when not working replace a
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PART ONE
INTRODUCTION

1

CHAPTER 1
AGEING IN AUSTRALIA: RESEARCH ISSUES

1.1

Introduction

The principal research concern of this thesis is financing the retirement incomes of an
increasing number of aged retirees from a shrinking working age population. Australia,
along with other nations1, has been experiencing population ageing, a significant
demographic change associated with falling fertility and mortality, longer life
expectancies, and the ageing of the post-World War II baby boom generation. This
significant demographic change will continue into the coming decades, putting pressure
on the government’s ability to administer its finances to meet current and future
expenditure commitments against the backdrop of an ageing population.

This thesis has two primary aims. The first is the measurement of budgetary savings
that alternative social security reforms may yield, and the implications of these reforms
for the economic wellbeing of the elderly2. Tax-transfer reform for the elderly is
currently a high policy priority that aims to encourage financial independence among
the elderly and reduce budgetary pressures in countries undergoing population ageing.
The second aim is to examine how the aged can become more financially independent
through an exploration of the potential of converting illiquid housing equity into an
income stream that can be used to purchase goods and services while allowing the
elderly to stay in their homes, an understanding of why the labour force participation of
mature age3 Australians is low, and how labour force participation may be promoted as

1

These include countries such as the United States, United Kingdom, New Zealand, Sweden, Denmark,
Germany etc. (Kalisch and Aman, 1998).
2
Elderly persons refer to persons aged 65 or over.
3
Mature age persons refer to persons aged 45-64.
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retirement approaches.

Section 1.2 contains a brief description of Australia’s changing demographic profile.
This provides the demographic context within which potential tax-transfer reforms and
work disincentives relating to an ageing population are analysed in subsequent chapters.
Section 1.3 offers a descriptive picture of the broad economic implications of
population ageing in Australia. Section 1.4 provides an outline of this thesis.

1.2

Australia’s Changing Demographic Profile

The total fertility rate (TFR) in Australia peaked at 3.5 babies per woman in 1961. It has
been on a decline since, falling sharply in the early 1960s when oral contraceptive pills
were made more widely available and reaching the replacement level of 2.1 babies per
woman by 1976. TFR continued to decline after 1976 at a slower rate as increasing
numbers of women chose to delay or forego child-bearing. In 1990, the TFR was 1.9
babies per woman; in 2001, the TFR was 1.73 babies per woman (ABS, 2003a). The
TFR is projected to fall to 1.6 by 2042 (Costello, 2002 b).

The rate of mortality decline is reflected by increases in life expectancy at birth. Life
expectancy at birth has been on a steady rise since the 1900s. Male life expectancy at
birth increased from 55.2 to 77.0 years between 1901-10 and 1999-2001; over the same
period, female life expectancy at birth increased from 58.8 to 82.4 years. In the early
years of the twentieth century, the increase in life expectancy at birth was chiefly
attributed to improvements in living conditions, such as improved water supply, sewage
systems, food quality and health education. In the later years, the increase in life
expectancy at birth was primarily due to improvements in social conditions and medical
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technology, such as mass immunisation and antibiotics. Since the 1970s, the increase in
life expectancy at birth has also been due to other factors such as lower infant mortality,
and lower death rates among young adults from motor vehicle accidents and older men
from heart disease (ABS, 2003a). The life expectancy at birth is projected to reach 82.5
years and 87.5 years for males and females respectively by 2042 (Costello, 2002b).

The post-World War II period was a time of great optimism about the future, resulting
in huge increases in birth rates in many countries between 1946 and 1965. The height of
Australia’s baby boom was in 1966 (ABS, 2003a). The oldest of the baby boom
generation4 turns 65 years old in the year 2011, while the youngest turns 65 years old in
2030. Because baby boomers represent such a large proportion of the population, they
have made substantial impacts on government policies in every decade as they
progressed through different life stages5. Thus, the ageing of baby boomers has further
exacerbated concerns over the implications of population ageing (Olsberg, 1997).

Various studies concede that immigration has had the short-term effect of reducing the
proportion of aged persons in the population as immigration policy tends to favour
young immigrants rather than aged ones. However, the long-term impact of
immigration is uncertain as immigrants will age in the future (Bureau of Immigration
Research, 1992; Saunders, 1996; Johnson, 1999). Immigrants may also have a higher
mortality rate than persons born in Australia. Significant short-term variations are also
found in the impact of immigration due to changes in the immigrant visa quota,
particularly when quotas have been decreased substantially during economic recessions.

4

Persons born between 1946 and 1965 inclusive.
The ABS (1994) estimates that baby boomers currently make up about 30 per cent of Australia’s
population.
5

4

For example, annual net overseas migration6 increased from 20,000 persons in the
1970s to 160,000 in 1988-89, and fell sharply to 35,000 in 1992-93 (ABS, 1994). In
2001-02, annual net overseas migration was 133,700 persons (ABS, 2003a).

ABS (2003a) projects that population ageing will be most dramatic over the next 50
years. The median age of the population is projected to increase from 35.9 years in 2002
to between 46 and 49.9 years in 2051, and between 47.9 and 50.5 years in 2101. The
proportion of elderly persons, that is, persons aged 65 or over, is projected to more than
double from 13 per cent to between 29 and 32 per cent in 2101. Similarly, McDonald
and Kippen (1999) find that the proportion of elderly persons will increase from 12 per
cent to almost 25 per cent between 1998 and 2098. Creedy’s (1999) projections show
that the proportion of persons aged under 40 will fall from 61 per cent to 45.7 per cent
between 1993 and 2051, while elderly persons will increase from 11.7 to 23.6 per cent.

1.3

Economic Implications of Ageing

The most widely-shared perception on the effects of population ageing is summed up in
the following description by the World Bank’s influential report, Averting the Old Age
Crisis (1994, p. xiii):
“Rapid demographic transitions caused by rising life expectancy and declining
fertility mean that the proportion of old people in the general population is
growing rapidly. Extended families and other traditional ways of supporting the
old are weakening. Meanwhile, formal systems, such as government-backed
pensions, have proved both unsustainable and very difficult to reform … The
result is a looming old age crisis that threatens not only the very old but also

6

Overseas arrivals or departures on a long-term or permanent basis (ABS, 2003a).
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their children and grandchildren, who must shoulder, directly or indirectly,
much of the increasingly heavy burden of providing for the aged.”
The above statement suggests that population ageing is usually viewed in terms of the
stresses placed on intergenerational social security and the increasing need to finance
current social security transfers by taxation revenue from the working population. Many
social security programs developed in the second half of the twentieth century have
been based on a set of demographic assumptions which are proving to be increasingly
invalid. For example, the comprehensive population report produced by the National
Population Inquiry (1975) in the 1970s only mention population ageing in passing. As
noted by McDonald and Kippen (1999), both fertility and mortality rates in the past 25
years have fallen to much lower levels than those projected by the National Population
Inquiry (1975). Saunders (1996) also observes that the National Population Inquiry
(1975) projected that the proportion of the population aged over 65 would be about 9
per cent in 1996. The actual proportion in 1996 was over 12 per cent. People are now
living much longer, resulting in a substantial increase in the cost of social security for
the elderly as they spend longer years on social security (McIntosh, 1998).

The various linkages through which the economic effects of population ageing are
observed include:


labour supply;



retirement decisions;



labour productivity;



economic growth.
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The total labour force participation rate7 has been rising over the past few decades,
increasing from 58 to 64 per cent between 1960-61 and 2000-01. Though male labour
force participation rate fell from 83 to 72 per cent during this period, it was more than
offset by an increase in female participation from 36 to 55 per cent (Costello, 2002b).
Bacon (1999) projects that male labour force participation rates will continue to fall
over the next 50 years. Though female labour force participation will continue to rise
over the next few years, it is expected to peak at 56 per cent in 2007-08. This results in
the total participation rate rising to 64 per cent in 2007-08 and then falling to 54 per
cent in 2059. Similarly, Costello (2002b) argues that it is unlikely that the current
upward trend in labour force participation will continue given ageing of the population.
Labour force participation is projected to remain stable at 64 per cent till 2007-08 and
then start to fall to about 56 per cent by 2041-42. The ABS (2003a) projects that the
proportion of working-age persons8 will decline from 67 per cent in June 2002 to
between 54 and 57 per cent in 2101.

The fall in the proportion of working-age persons is paralleled by a trend toward early
retirement. The simultaneous occurrence of a decline in potential workforce entrants
and early retirement indicates that net additions to the labour force will decline as the
baby boom cohort reaches pensionable age (Banks, 1999). Estimates from Bacon
(1999) show that between 1978 and 1999, early retirement accounted for 25 per cent
and 75 per cent of the decline in participation rates for males aged 45 to 54 years and
55-59 years respectively. Similar trends are reported for females, albeit to a lesser
degree. Early retirement reduced labour force participation rates for females aged 45-54
and 55-59 by 5 and 25 per cent respectively (Bacon, 1999). Between 1950 and 1995, the
7
8

The labour force participation rate of persons aged 15 or over.
Persons aged 15-64
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average retirement age for Australian males and females fell from 66.0 to 61.8 and 63.6
to 57.2 respectively (Ingles, 2000). Ingles (2000) cites various reasons for early
retirement:


secure economic conditions and accumulation of wealth during current retirees’ past
working life, thus enabling them to choose leisure over further work;



increase in the number of families with second income earners;



spread of superannuation coverage;



increase in availability and level of social security benefits;



increased take-up of the Disability Support Pension (DSP).

A system that depends on a workforce that is perpetually shrinking in size to support an
ever-growing population of retirees who spend longer years in retirement because of
longer life expectancies will be under increasing budgetary pressure (Visco, 2001).
Some studies propose, however, that the trend toward early retirement has slowed and
stabilised due to factors such as the introduction of legislation that prevents
discrimination against older workers and tightening of DSP rules (see, for example,
Bacon, 1999; Ingles, 2000). However, even if some people from the baby boom cohort
choose to work beyond the current expected retirement ages, their employment
opportunities may be limited due to a range of factors such as technological change,
economic restructuring and rapid changes in skill requirements in the labour force
(ABS, 1999).

One popular view of the age-productivity relationship is that the productivity of an
individual peaks around mid-life and then falls as he/she ages. If this view holds true,
then average aggregate productivity can be expected to decline with an ageing
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population (Bacon, 1999). Conversely, it can also be argued that future cohorts that
enter the labour force will be more highly educated than previous cohorts, thus
increasing future productivity (Banks, 1999). However, projections of productivity
growth are still very difficult over the long-term (Costello, 2002b).

Long-term economic growth is dependent on the net impact of other factors such as
productivity growth, labour force participation growth, employment growth, and
changes in the average hours worked. It is in turn difficult to make long-term
projections of these factors, which are often interdependent. For example, labour force
participation rates may rise if economic growth increases (Costello, 2002b). Under
assumptions of falling population growth and falling labour force participation, Bacon
(1999) decomposes annual GDP growth into growth components as shown in Table 1.1.
The reduced population growth rate is largely inevitable due to population ageing. The
1.4 percentage point decline in population growth rate significantly reduces the annual
GDP growth rate unless the other growth components can compensate for its decline.

Table 1.1 Decomposition of annual GDP growth, 1983-98 and 2044-59, percentage points
Growth component

1983-98

2044-59

Population

1.7

0.3

Productivity

1.6

1.6

Average hours

0.3

0.0

Employment rate

0.2

0.0

Participation rate

0.1

-0.1

GDP growth

3.9

1.8

Source: Bacon (1999)

1.4

Thesis Outline

The thesis is divided into two main parts. Part I comprises Chapters 1 to 3 and provides
a detailed description of the Australian tax-transfer system, in particular the retirement
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income system. Part II, comprising Chapters 4 to 9, contains innovative empirical
analyses that examine specific areas of population ageing in which prior empirical
investigations in Australia have been relatively sparse or non-existent.

Chapter 2 describes the current Australian retirement income system by examining its
three pillars, namely Age Pension, compulsory superannuation guarantee and voluntary
savings. The fiscal sustainability of the retirement income system is analysed, followed
by a discussion of recently proposed reforms that encourage financial independence.

Chapter 3 describes the microsimulation model that is used to conduct the empirical
analyses in Part II. Microsimulation models are frequently employed by policy-makers
to predict the impacts of changes in tax and transfer policies on individuals and the
government budget, and to decide whether or not particular policies should be
implemented. Significant changes were made to the tax-transfer system in July 2000
under a tax-transfer reform package called A New Tax System (ANTS). ANTS introduced
a goods and services tax (GST) alongside compensating changes to the tax-transfer
system. This major reform shifted the relative tax burden away from incomes and on to
consumption. This chapter describes the construction of the microsimulation model
using the reformed tax-transfer parameters, which provides the context within which
issues of ageing and financing of retirement incomes are examined in later chapters.

Chapter 4 examines the economic well-being of the elderly in Australia using income,
asset and poverty measures. Income is measured using final and disposable income
measures. Given the lack of reported data on assets in Australia, an asset imputation
technique is used to impute asset values. Poverty among the elderly is measured using
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the headcount poverty rate, poverty gap and the Foster measures. Poverty analysis is
conducted on a before- and after-housing cost basis in view of the importance of the
role of homeownership in alleviating poverty among the elderly. The rate of
homeownership among the elderly is over 70 per cent in Australia, and owner-occupied
homes are exempt from asset-testing in the calculation of pension entitlements. Thus,
homeownership has traditionally been regarded as an important instrument in the
alleviation of poverty among the elderly. Studies that have highlighted the role of
homeownership in alleviating poverty include Bradbury et al (1987), Burke (1998),
Karmel (1998), King (1998), Landt and Bray (1997), Landt (1998) and Percival (1998).

Chapter 5 measures the importance of the Age Pension to the economic well-being of
elderly Australians. The impacts of three hypothetical tax-transfer reforms for the
elderly are then examined. A survey of the existing literature on tax-transfer reform
reveals that various simulation studies have analysed the impacts of hypothetical
reforms on the elderly in overseas countries (Kotlikoff et al, 1996; Coronado et al,
1999; Johnson, 1999; Walter and Vatter, 1999). However, microsimulation studies
examining reforms to the Australian tax-transfer system for the elderly have been rare.
This chapter aims to make up for this deficiency by analysing the budgetary and
distributional impacts of three hypothetical reforms targeted on the elderly.

Chapter 6 explores the use of home equity conversion as a novel measure to encourage
financial independence among the elderly, who have high homeownership rates. Illiquid
wealth that is stored in the elderly’s housing equity can be converted into income
through a program called home equity conversion to increase their purchasing power.
Under home equity conversion, an elderly homeowner takes out a loan advance from a
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lender using his/her house as collateral. At the end of the loan term, the house is sold
and the lender repaid with interest from the proceeds of the sale. This is the first study
to test out the implications of home equity conversion using Australian tax-transfer
rules and the equity risks associated with it. Another Australian study, Beal (2001),
describes the tax-transfer treatment of home equity conversion income, but does not
undertake an empirical analysis.

Chapter 7 investigates the work disincentives faced by mature age Australians using
effective marginal tax rate (EMTR) and replacement rate (RR) measures. The socioeconomic characteristics of mature age Australians who face high work disincentives
are identified. This study makes up for the lack of work disincentive studies that focuses
on the mature age population, among whom low labour force participation and early
retirement trends exacerbate the impacts of population ageing by reducing Federal tax
revenues that finance social security transfers paid to the ever-growing proportion of
elderly persons. Most recent work disincentive studies have instead used the entire
working age population as their sample, paying no particular attention to mature age
persons (Polette, 1995; Beer, 1998; Beer and Harding, 1999). This chapter also
incorporates changes in public housing rent subsidy into EMTR and RR calculations,
therefore providing a more accurate representation of the work disincentives faced by
public renters than existing studies. This is a particularly significant innovation because
public renters have a much lower participation rate than other working age Australians.
The impacts of retirement annuities on the RR of mature age persons are also examined.

Chapter 8 examines the factors affecting the labour force participation decision of
mature age Australians by estimating a probit model. While acknowledged as an
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important determinant of labour force participation, the RR has traditionally been
omitted from labour force participation equations in disaggregated cross-sectional
studies. This chapter offers an innovative approach to the methodological problems that
have prevented the inclusion of the RR variable in labour force participation equations.
This chapter makes a further contribution to labour force participation research by
utilising a decomposition analysis to test out whether the difference in labour force
participation between mature age persons and persons aged under 45 is due to a
difference in behaviour or endowment between the two groups.

Chapter 9 summarises the key themes, findings, contributions and innovations of
preceding chapters and provides concluding comments.
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CHAPTER 2
THE AUSTRALIAN RETIREMENT INCOME SYSTEM

2.1

Introduction

The current Australian retirement income system exemplifies the three-pillar structure
advocated by the World Bank (1994) for maintaining fiscal sustainability amidst rapid
population ageing:


the Age Pension safety net funded and administered by the government to guarantee
a minimum income level;



a compulsory private pension that is self-funded and administered by the nongovernment sector, that is, the Superannuation Guarantee (SG);



voluntary personal savings self-funded by the individual who can afford to set aside
additional income for retirement.

Section 2.2 outlines the features of the current system, as well as the forces shaping its
development. Section 2.3 discusses the prevalent views concerning the ability of the
Australian fiscal system to cope with pressures from an ageing population. Section 2.4
examines trends toward financial independence. Section 2.5 provides concluding
comments.

2.2

The Current System

The three pillars of the retirement income system in Australia were not systematically
established and integrated into one grand design. Instead, each pillar evolved
independently of one another through time in response to key changing forces1
(Treasury, 2001). Each pillar is discussed in turn below.

1

Ozanne (1996) characterises development of aged policy in Australia as responses to changing societal
perceptions of the aged.
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2.2.1

The Age Pension

During the colonial period, old age was perceived to be synonymous with poverty
(Ozanne, 1996). Thus, support for the elderly was driven by the motivation of providing
relief for the impoverished, and the predominant form of support for the elderly
stemmed from charitable and religious institutions (Ozanne, 1996; Treasury, 2001).
Immediately prior to Federation, significant demographic and economic changes took
place that prompted the eventual introduction of the Age Pension. The large increase in
the elderly population combined with economic depression in the 1890s put the
voluntary support system under considerable strain, which in turn led to increased
acceptance that the burden of support for the elderly did not merely rest upon the
individual but upon the community as a whole. Thus, a role for the government to
facilitate this support emerged, and the Commonwealth Age Pension was introduced in
19082 (Treasury, 2001).

The basic features of the Age Pension are its eligibility rules, means tests and indexation
provisions. To qualify for Age Pension support, an individual must fulfil a minimum
age requirement. The current minimum eligibility age for men is 65; for women this is
dependent on their date of birth. The individual must furthermore fulfil a residence
requirement or must have received certain government transfers before reaching the
minimum Pension age3.

Means-testing has, from the beginning, been used to ensure strict targeting on those
most in financial need and to maintain the financial sustainability of the Age Pension
2

The Age Pension had been introduced in the states of New South Wales, Victoria and Queensland prior
to 1908, but they were overridden when the Commonwealth Age Pension was introduced (Treasury,
2001).
3
Refer to Appendix A2.1 for details of the current eligibility rules an individual must fulfil to receive the
Age Pension, including eligibility ages for women..
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system. The Age Pension has been repeatedly compared with social insurance
alternatives requiring compulsory contributions. However, the latter was rejected due to
concerns about administrative costs and the difficulties faced by persons with no
contribution history (Unikowski, 1989). Under means-testing, the rate of Age Pension
support payable to an individual depends on his/her income and assets, as individuals
are subject to both income and assets tests. Both the tests consist of a free area and a
taper range. The free area is the allowable income or asset that entitles an individual to
the maximum pension rate. After that, the pension rate is subject to a taper rate that
reduces the pension as income or asset level rises above the free area. The income or
asset level at which the pension is reduced to zero is the cut-out point. The lower rate
from either of the two tests is the rate the Age Pensioner receives. 95 per cent of Age
Pensioners are paid under the income test (Bond and Wang, 2001).

Under the income test, income is defined as income earned, derived or received by an
individual for his/her own use, or gifts and allowances given as periodical payments or
periodical benefits4. Under assets test definitions, assets include property or money both
inside and outside Australia5. Certain income and assets are assessable under the means
tests, while others are exempt from means-testing6.

Deeming provisions apply to income earned from financial investments. Under deeming
rules, deeming rates are applied to the total value of an individual’s financial assets to
arrive at the deemed income. As such, the deemed income, not the actual income earned
from financial investments, is included as assessable income. The ‘below threshold
rate’(BTR) and ‘above threshold rate’(ATR) are applied to amounts at/below and above
4

Social Security Act 1991, s 8(1), http://www.facs.gov.au/ssleg/ssact/ssasect8.htm (Accessed 29/06/02)
Social Security Act 1991, s 11(1), http://www.facs.gov.au/ssleg/ssact/ssasec14.htm (Accessed 30/06/02)
6
Refer to Appendix A2.2 for the list of exempt income and assets.
5
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the deeming threshold respectively7. The deeming legislation was passed on 1 July 1996
to address issues of concern that arose as a result of most pensioners being paid under
the income test. Because individuals wanted to maximise their pension receipt under the
income test, they invested in low interest-bearing accounts, thus foregoing potentially
higher total disposable income that could be earned from higher interest-bearing
accounts. The deeming legislation thus made income assessment simpler and fairer
because individuals with the same level of financial assets, though invested differently
or purchased at different times, were subject to the same assessment. As deeming rules
were applied to financial asset levels, the legislation also secured predictability as
pension payments would no longer be tied to fluctuations in investment performance. It
also provided an incentive for individuals to maximise income from their financial
investments, thus increasing self-reliance and reducing the burden on government8.

In order to maintain the real value of Age Pension payments over time, indexation
according to Consumer Price Index (CPI) movements was introduced in 1976
(Treasury, 2001). The Age Pension amount in each reference quarter, P r , is worked out
according to the formula

Pr = Pb ×
where

CPI r
CPI b

(2.1)

P

=

Age Pension amount

CPI

=

All Groups CPI, being the weighted average of the eight
capital cities, published by the Australian Bureau of
Statistics (ABS) for the quarter

r

=

reference quarter

b

=

base quarter

7

Refer to Appendix A2.3 for the deeming rules that apply on 1 July 2001.
Guide
to
Social
Security
Law,
4.4.1.10
Background
http://www.facs.gov.au/guide/ssguide/44110.htm (Accessed 29/06/02)
8
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to

Deeming,

The maximum Age Pension rates are indexed bi-annually while the income free area
and deeming thresholds are indexed annually9.

Male Total Average Weekly Earnings (MTAWE) indexation was introduced much later
under the Social Security and Veterans’ Affairs Legislation Amendment (Male Total
Average Weekly Earnings Benchmark) Act 199710 (Treasury, 2001). MTAWE
indexation maintains the single maximum Age Pension rate at a minimum of 25 per
cent of the annualised MTAWE figure in the ABS publication entitled Average Weekly
Earnings, States and Australia11. If CPI indexation does not raise the maximum Age
Pension rate above 25 per cent of MTAWE for a single person, MTAWE indexation is
applied, with proportionate flow on to the maximum Age Pension rate for a couple,
where the couple maximum rate is 1.67 times the single maximum rate (Treasury,
2001). MTAWE indexation takes place bi-annually12.

2.2.2

Superannuation Guarantee (SG)

The last decade saw a period of intensive development in the history of superannuation
policy. In the 1980s, there was growing concern at the rising costs of population ageing.
The period saw the development of a comprehensive national strategy for aged care and
the establishment of the Federal and State Ministries for the Aged (Onazzo, 1996).
During this period, award superannuation emerged where employers were required to
make superannuation contributions of 3 per cent of wages on behalf of their employees
from June 1986 onwards (Bishop, 1999). However, there were difficulties in monitoring

9

Social Security Act 1991, ss 1191(1), 1192, 1193 http://www.facs.gov.au/ssleg/ind_act/11011200.htm
(Accessed 10/10/02).
10
This benchmark had actually been announced in 1972 by the then government, but was never
implemented until 1997 (Treasury, 2001).
11
Social Security Act 1991, s1195, http://www.facs.gov.au/ssleg/ssact/ssas2393.htm (Accessed 15/10/02)
12
Refer to Appendix 2.4 for details on the CPI and MTAWE quarters and indexation days.
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employer contributions, and coverage was much higher for employees in the public
sector than the private sector (Carey, 1999). About one-third of private sector
employees remained uncovered by 1991. For those who did have coverage, the 3 per
cent contribution was too low to generate significant improvements in retirement
income, except for the highest paid employees. The uneven coverage, together with
compliance problems inherent in the award superannuation system, brought about the
introduction of a universal mandatory Superannuation Guarantee (SG) system on 1 July
1992 (Treasury, 2001).

Under SG legislation, an employer is an individual who engages workers under an oral
or written employment contract, has some control over his/her workers, pays salary or
wages to the workers, and possesses the power to hire or fire workers. An employee is
someone who works full-time, part-time or on a casual basis, for an employer. The
definitions of “employer” and “employee” have broad coverage under the SG system.
For example, an employer includes a firm, company, partnership, trust, government or
public authority, non-profit organisations that are exempt from income tax, and nonresident employers who have employees working in Australia. Thus, government office
holders and parliamentary members are employees of the Commonwealth, State or
Territory, a company board of directors are employees of the company, and musical
performers who receive payments to perform are employees of the persons who are
liable to pay them. However, employers do not have to make superannuation
contributions for employees who are paid less than $450 per month, aged 70 or over,
aged under 18 years who work 30 hours or less per week, or paid to do work of a
domestic or private nature for not more than 30 hours per week for a non-business
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employer13.

Under the SG system, employers are required to make superannuation contributions on
behalf of their employees at a charge percentage of the employee’s notional earnings
base, that is,
SG = C × E

where

(2.2)

E = notional earnings base
C = charge percentage

For employers who were making superannuation contributions on behalf of their
employees immediately before 21 August 1991, the notional earnings base is the
earnings base that applied to the pre-21 August 1991 contributions. For employers who
were not contributing immediately before 21 August 1991, the notional earnings base is
an earnings base specified under an industrial award or an earnings base not lower than
Ordinary Time Earnings (OTE)14.

The employee’s notional earnings base is capped at a maximum contribution base
beyond which employers do not have to make SG contributions, that is,

E≤M
where

(2.3)
M = maximum contribution base

The maximum contribution base in contribution period t of year y is calculated by
multiplying the maximum contribution base in the same contribution period of the
previous year by the indexation factor for year y15

13
Superannuation
Guarantee
–
Who
is
an
Employer?,
NAT
2020,
http://www.ato.gov.au/content.asp?doc=/content/Professionals/super/19158.htm (Accessed 22/10/02)
14
Superannuation Guarantee (Administration) Act 1992, ss 13, 13A, 13B, 14
http://scaleplus.law.gov.au/html/pasteact/0/95/top.htm (Accessed 15/10/02)
15
Superannuation
Guarantee
(Administration)
Act
1992,
ss
9,
15
http://scaleplus.law.gov.au/html/pasteact/0/95/0/PA000200.htm,
http://scaleplus.law.gov.au/html/pasteact/0/95/0/PA000280.htm (Accessed 15/10/02)
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M t = M t −1 × I y
where

(2.4)

M = maximum contribution base16
y

= year

t

= contribution period, being a quarter in year y

I

= indexation factor17

The charge percentage or contribution rate by employers was steadily increased over
time within what the government considered to be the economy’s capacity to pay
(Treasury, 2001). In the implementation phase, the contribution rate or charge
percentage for an employer depended on the size of his annual payroll. The charge
percentage was 4 per cent when annual payroll in 1991-92 exceeded $1,000,000, and 3
per cent when it was less than or equal to $1,000,000. By 2002-03, the charge
percentage was 9 per cent regardless of annual payroll level18.

If the employer fails to provide the required amount of superannuation guarantee
contribution, he/she is liable for a SG charge, and must also lodge a SG statement
giving full details of calculations of the SG charge. The SG charge consists of:


the sum of the employer's SG shortfalls;



the nominal interest component of 10 per cent per year, applicable from the
beginning of the previous financial year, to the later of 14 August of the current
financial year or the lodgement date of the SG statement;



an administration charge of $50 plus $30 per employee for which there is a shortfall.

The SG charge and statement are due by 14 August after the end of the financial year
16

Refer to Appendix A2.5 for the maximum contribution base since the introduction of the SG.
The indexation factor is the greater of one or the number obtained by dividing the Average Weekly
Ordinary Time Earnings (AWOTE) amount for the March quarter in the previous year by the AWOTE
amount for the March quarter in the year preceding that year; the AWOTE amount for the March quarter
being the ABS’s estimate of the full-time adult average weekly OTE for persons in Australia for the
middle month of the quarter.
18
Refer to Appendix A2.6 for the charge percentage for employers.
17
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that the statement applies to. If this is not done by the due date, the employer is liable
for a General Interest Charge (GIC)19. The GIC rate is calculated daily and is the 90-day
Bank Accepted Bill rate plus seven percentage points20. While the SG charge is not tax
deductible, the GIC is tax deductible in the year in which it is incurred21.

2.2.3

Voluntary Savings

Voluntary savings within the superannuation system include:


voluntary personal superannuation contributions;



additional employer superannuation contributions above the SG contribution rate;



contributions on behalf of a low-income spouse.

Voluntary savings outside the superannuation system include:


owner-occupied housing;



property investments;



financial investments (Bishop, 1999).

The two main tax-preferred forms of voluntary savings are superannuation and owneroccupied housing. About 70 per cent of elderly Australians are owner-occupiers and
about half of superannuation fund members make voluntary superannuation
contributions (Bishop, 1999; Carey, 1999). Owner-occupied housing is exempt from
means-testing, and this has helped to keep many Age Pensioners, who are mostly
owner-occupiers, out of poverty (Treasury, 2001).
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Several measures were introduced in recent years by the government to encourage
voluntary superannuation savings. On 1 July 1997, a tax rebate of 18 per cent was
introduced for an individual who makes superannuation contributions for his/her lowincome spouse. The rebate applies to contributions of up to $3000. A low-income
spouse is a spouse who does not earn income or earns income of less than $10,800 per
year. This helps provide for women who are not able to have their own superannuation
plan because they are currently out of the workforce (Costello, 1996).

From 1 July 2002, the government started to make matching superannuation cocontributions for personal superannuation contributions made by low-income earners,
that is, individuals who earn assessable incomes and reportable fringe benefits of less
than $32,500 per year. Individuals with assessable incomes and reportable fringe
benefits less than or equal to $20,000 per year were eligible for the maximum $1,000
co-contribution, while those with higher incomes (between $20,000 and $32,500) were
eligible for a lower co-contribution22 (Costello, 2002a).

2.3

Fiscal Sustainability

In the coming decades, Australia will face a rapidly increasing aged population, the
parallel effects of falling fertility and rising mortality rates intensified by the mass exit
of the baby boom population from the already shrinking workforce. This has been
documented in detail in Chapter 1. In recent years, a large amount of research has
22







To be eligible for the co-contribution, individuals had to meet the following requirements:
made contributions personally or through an employer in return for deductions from after-tax pay to a
complying superannuation fund or Retirement Savings Account (RSA) on or after 1 July 2002 into a
fund in individual’s own name;
not have temporary residency;
younger than 71 years at the end of the financial year in which the contribution was made;
received or were entitled to employer SG contributions during the financial year in which the
personal contribution was made;
at least ten per cent of total assessable income and reportable fringe benefits must have been paid by
the employer who made the SG contribution on behalf of him/her (ATO22).
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attempted to determine the impact of this seemingly alarming demographic trend on the
fiscal sustainability, that is, the government’s ability to administer its finances to meet
current and future expenditure commitments against the backdrop of an ageing
population (Costello, 2002b). Clare and Tulpule (1994), Creedy (1999), Johnson (1999),
Khan (1999), Guest and McDonald (2000), Peterson (2000), Dang et al (2001) and
Visco (2001), are some of these studies.

It must be noted that the impact of population ageing on fiscal sustainability depends on
projections of underlying demographic and economic trends, making long-term fiscal
projections difficult and uncertain. These underlying demographic and economic trends
include future rates of population, labour force, productivity and economic growth,
which have already been discussed in Chapter 1. Given the uncertainties in key
underlying trends, estimates of future fiscal sustainability must be interpreted with
caution. However, projecting government expenditure on the aged is essential. If
individuals expect to receive high levels of government support when they enter old
age, they will spend more of their earnings during their working years. If they find that
the level of government social security is reduced unexpectedly when they enter old
age, they will be in a financial predicament as the fall in their income-earning potential
limits them from making up for the unexpected shortfall in government support.
However, if they are warned beforehand that government support will be limited during
their old age, they will start making provisions for their future by setting aside their
earned income now (Guest and McDonald, 2000). Several studies that project changes
in old-age related expenditure are discussed in this section, the focus being mainly on
Age Pension and health and aged care expenditure. Given uncertainty about projections,
sensitivity tests are often employed to demonstrate the reliability of results to plausible
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changes in underlying trends (Creedy, 1999; Dang et al, 2001; Costello, 2002b).

Whiteford and Angenent (2001) find that expenditure on the Age Pension is the largest
component of social security expenditure. Expenditure on the Age Pension as a
proportion of GDP increased from 1.65 to 3 per cent between 1965 and 1980, before
falling to about 2.2 per cent in 1990 and remaining constant at this level till 1999.
Costello (2002b) projects that Age and Service Pension expenditure as a proportion of
Gross Domestic Product (GDP)23 will grow significantly from 2.9 to 4.6 per cent over
the next 40 years (see Table 2.1). However, the study notes that this increase is less than
for most other developed countries because of the means-tested nature of the Australian
social security system. Similar figures are reported by Dang et al (2001), who project
that Age Pension outlays will increase from 3 to 4.5 per cent of GDP between 2000 and
2050 (see Table 2.2). Carey (1999) also projects that Age Pension outlays in Australia
will rise to 4.5 per cent of GDP by 2050.

Drawing on projections from the Retirement Income Modelling (RIM) Unit of the
Treasury, Clare and Tulpule (1994) find that while SG has no distinct effect on old-age
payments24 before 2021, it is projected to reduce payments to the aged from 2021
onwards such that the reduction amounts to 1.4 per cent of GDP by 2051. Note,
however, that Clare and Tulpule (1994) acknowledge that their analysis may overstate
the impact of SG on old-age payments. Fitzgerald (1993) projects that SG will start to
reduce government expenditure on the aged from around the year 2025 onwards.
However, Fitzgerald (1993) notes that the concessional tax treatment of superannuation
results in an increase in tax expenditure. The study finds that SG reduces payments to
23

Projections presented as proportions of GDP take into account the size of the expenditure relative to the
size of the economy (Costello, 2002b).
24
Includes Age Pension and veteran’s affairs expenditure.
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the aged by 0.5 per cent of GDP by 2051, but the reduction is partly offset by an
increase in tax expenditure of 0.1 per cent. The net impact of SG on payments to the
aged is therefore a reduction of 0.4 per cent of GDP in 2051.

As shown in Tables 2.1 and 2.2, health and aged care expenditure make up a larger
proportion of GDP than spending on Age and Service Pension, and generally increase at
a faster rate than Age and Service Pension expenditure. Costello (2002b) finds that the
increase in health and aged care expenditure is over 100 per cent between 2001-02 and
2041-42. The rise in health and aged care expenditure can be attributed to the increase
in demand for health and aged care driven by population ageing and the rising costs of
new medicines and procedures (Costello, 2002b). Findings by Costello (2002b) are
similar to those of other studies. Peterson (2000) proposes that health expenditures
could be an even bigger fiscal burden than pensions because not only are health
expenditures growing at a faster rate than GDP for the whole population, the elderly
consume three to five times more health care services per capita than the non-elderly.
Furthermore, Peterson (2000) and Visco (2001) note that it is the oldest elderly who are
the biggest consumers of health care services, and it is also the oldest elderly population
that will be growing at the fastest rate in the future. Richardson and Robertson (1999)
project that health expenditures as a proportion of GDP will triple between 1995 and
2051 if the population growth rate is consistent with ABS projections, annual GDP
growth is 2.1 per cent and the growth rate of health expenditure for those aged over 65
is twice as high as that of those aged below 65 years25. Dang et al (2001), however,
notes that health costs are affected by factors other than ageing, for example technology
25

However, under the assumption that GDP grows by 3.6 per cent per year, the same study projects that
health expenditures as a proportion of GDP will increase by a much lower 80 per cent between 1995 and
2051. Richardson and Robertson (1999) obtained varying health expenditure projections based on
different assumptions for population growth and GDP growth in recognition of the sensitivity of results to
changes in key assumptions.
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and changes in the costs of health care. Access Economics (2001) also highlights that
health costs rise not only because of population ageing, but also because of increases in
unit costs due to increasing quality and complexity in health technology and delivery.

Table 2.1 Projections of old-age related expenditure, 2001-02 to 2041-42, per cent of GDP
Expenditure type

2001-02

2011-12

2021-22

2031-32

2041-42

Age and Service Pension

2.9

2.9

3.6

4.3

4.6

Health and aged care

4.7

5.1

6.2

7.9

9.9

Total

7.6

8.0

9.8

12.2

14.5

Source: Costello (2002b)

Table 2.2 Projections of old-age related expenditure, 2000 to 2050, per cent of GDP
Expenditure type

2000

2010

2020

2030

2040

2050

Old-age Pension

3.0

3.0

3.6

4.2

4.5

4.5

Health care

6.0

6.5

7.0

8.8

9.9

11.0

Total

9.0

9.5

10.6

13.0

14.4

15.5

Source: Dang et al (2001)

Due to the uncertainties surrounding projections about how the underlying trends affect
government expenditure on the aged, Costello (2002b) allows for plausible variations in
projections of underlying trends and government expenditure under the different
scenarios (see Tables 2.3 and 2.4). Lower mortality, lower productivity growth and
higher health cost growth scenarios result in increased old-age related government
expenditure. Lower mortality rates contribute to an increase in the number of those aged
over 65, resulting in an increase in both Age and Service Pension expenditure and
health and aged care expenditure. Lower productivity growth increases Age and Service
Pension expenditure because lower productivity growth narrows the gap between
nominal GDP growth and CPI. Thus, the Age Pension, being indexed to the CPI, would
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make up a greater proportion of GDP26. Projections of health and aged care expenditure
appear to be more sensitive to changes in underlying trends than Age and Service
Pension expenditure. However, the study argues that projections of government
expenditure remain relatively robust despite the use of alternative scenarios.

Table 2.3 Alternative scenarios
Assumptions

Base case

Lower

Higher

Male life expectancy in at birth in 2042 (years)

82.5

83.9

n.a.

Female life expectancy at birth in 2042 (years)

87.5

88.5

n.a.

1.6

1.5

n.a.

90,000

80,000

135,000

64.9

n.a.

68.1

1.75

1.2

2.0

5

4

6

n.a.

2.5

3.0

Mortality

Fertility rate (number of children a woman bears a)
Net migration (number of people each year)
Full-time labour force participation in 2011-12 of older
males aged 45 to 64 years (per cent)
Labour productivity growth (per cent)
Unemployment rate (per cent)
b

Non-demographic health costs growth

Source: Costello (2002b)
Notes:
a. Assumes that the current age-specific fertility rate applies throughout her reproductive life.
b. The annual real growth rate per individual age-adjusted.

26
Some government payments are linked to productivity, and therefore GDP growth, through wage
indexation. Expenditure in these areas as a proportion of GDP would vary little with changes in GDP
(Costello, 2002b).
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Table 2.4 Annual expenditure impacts under alternative scenarios, percentage points, 2041-42
Lower

Higher

+0.18

n.a.

Fertility rate

uncertain

n.a.

Net migration

uncertain

-0.28

n.a.

-0.08

+0.02

-0.01

n.a.

n.a.

0.00

0.00

+0.29

n.a.

Fertility rate

uncertain

n.a.

Net migration

uncertain

-0.38

Full-time labour force participation in 2011-12 of older male

n.a.

-0.12

Labour productivity growth

n.a.

n.a.

n.a.

n.a.

-0.46

+1.52

Age and Service Pension
Mortality

Full-time labour force participation in 2011-12 of older male
Labour productivity growth
Unemployment rate
b

Non-demographic health costs growth

Health and aged care
Mortality

Unemployment rate
b

Non-demographic health costs growth
Source: Costello (2002b)

Projections of the fiscal sustainability of the social security system rely on projections
of both revenue and expenditure. Most studies, however, measure fiscal sustainability in
terms of government expenditure only. Access Economics (2001) and Costello (2002b)
examine fiscal sustainability in terms of the loss in taxation revenue as well. The
Federal government receives revenue from taxation and non-taxation sources. Taxation
revenue accounted for 91 per cent of total government revenue in 2001-02. Population
ageing affects taxation revenue because older age groups generally pay lower income
tax than younger age groups27. Thus, as the population ages, taxation revenue is
expected to fall. The smaller revenue source is non-taxation revenue, which includes
revenue from the sale of goods and services, interest and dividends (Costello, 2002b).
27

According to Costello (2002b), the average income tax per person starts to decline from the 55-59 years
age group onwards.
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Access Economics (2001) estimates that over the next three decades, the annual growth
in working age population will fall from 1.9 to 0.3 per cent. If labour force participation
rates remain constant, a loss in direct tax revenue28 of 0.7 per cent of GDP and a loss in
indirect tax revenue29 of 0.18 per cent of GDP by 2031 are projected. However, the
study notes that the loss in taxation revenue from the working age population is partly
offset by the increase in taxation revenue paid by the retired population due to higher
retirement incomes from the SG. The study estimates a total growth in government
expenditure of $39.7 billion and a total loss in taxation revenue of $5.7 billion by 2031,
resulting in a fall in fiscal sustainability of $45.5 billion dollars30. Costello (2002b)
projects that total revenue will remain constant at 22.4 per cent of GDP till 2041-42.
Total Commonwealth government expenditure is projected to increase from 21.6 to 27.5
per cent of GDP from 2006-07 to 2041-42. As shown in Figure 2.1, expenditure is
expected to exceed revenue in 2017-18. By 2041-42, the deficit is expected to grow to
around 5.0 per cent of GDP.

Figure 2.1 Fiscal sustainability projections, per cent of GDP, 2002-03 to 2041-42
Per cent of GDP
2

Per cent of GDP
2

Source: Costello (2002b)
28

Revenue from personal taxes such as income tax and Medicare levy.
Revenue from taxes paid on products like petroleum and tobacco.
30
Figures are in 2000 dollars.
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2.4

Trends Toward Financial Independence

Because of the potentially high fiscal costs generated by an ageing population, policy
initiatives have already been put into place to encourage financial independence through
deferral of Age Pension take-up and higher superannuation contributions. This section
discusses recent reforms that encourage financial independence.

2.4.1

Increase in Women’s Minimum Age Pension Eligibility Age

The minimum qualifying Pension age for women is on the rise. Since 1 July 1995, the
minimum age at which women can start receiving the Age Pension has been increased
by six months every two years (refer to Table 2.5). This will continue until 1 July 2013
when the minimum pension age for women reaches 65 years, the current pension age
for men (Bishop, 1999). This measure may encourage women to defer retirement as
their minimum qualifying pension age is raised.

Table 2.5 Increase in women’s minimum Age Pension eligibility age, years
Start of receipt of pension
Before 1 July 1995

Minimum eligibility age
60

1 July 1995 - 30 June 1997

60.5

1 July 1997 - 30 June 1999

61

1 July 1999 - 30 June 2001

61.5

1 July 2001 - 30 June 2003

62

1 July 2003 - 30 June 2005

62.5

1 July 2005 - 30 June 2007

63

1 July 2007 - 30 June 2009

63.5

1 July 2009 - 30 June 2011

64

1 July 2011 - 30 June 2013

64.5

1 July 2013 onwards

65
31

Source: DFACS (2001a)
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DFACS,,
2001a,
The
Age
http://www.facs.gov.au/internet/facsinternet.nsf/aboutfacs/international/nz-nzage.htm
14/06/02)
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Pension,
(Accessed

2.4.2

Deferred Pension Bonus Plan

The Deferred Pension Bonus plan, implemented on 1 July 1998, provides individuals of
Pension age an incentive to defer take-up of the Age Pension. Under the plan, an
individual who defers take-up of the Age Pension and continues working past Pension
age for a minimum of 25 hours per week will receive a tax-exempt bonus worth 9.4 per
cent of his/her basic pension entitlement each year. The bonus stops accruing after five
years of employment past Pension age. It is paid as a lump sum upon pension take-up
(Costello, 1997). The Deferred Pension Bonus plan complements a parallel plan that
commenced on 1 July 1997 that raised the age limit at which superannuation
contributions can be made from 65 to 70 for those in paid employment of at least ten
hours per week (Costello et al, 1996)32. However, the extent to which the elderly can
extend their working life depends on labour market opportunities for them and their
capacity to work past retirement age, health being one of the major considerations
(OECD, 1999).

2.4.3

Compulsory Preservation of Superannuation Contributions

All superannuation contributions are subject to compulsory preservation from 1 July
1999 onwards to ensure that superannuation savings are preserved for their intended
purpose of providing for retirement. Superannuation contributions that were
unpreserved before 1 July 1999 will remain unpreserved (Costello, 1997).

2.4.4

Increase in Age limit for Superannuation Contributions

The age limit below which individuals can make superannuation contributions has been

32

See subsection ‘Increase in Age limit for Superannuation Contributions’.
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increased from 65 to 70. From 1 July 1997, individuals can continue making
superannuation contributions provided that they are in paid employment for a minimum
of ten hours per week throughout the year (Costello et al, 1996). This measure reflects
the government’s emphasis on self-reliance by ensuring that individuals are allowed to
make their own contributions to their retirement for as long as possible. This measure
also encourages self-reliance by providing an incentive for the elderly to work past the
minimum pension age33, thus decreasing their reliance on Age Pension support.

2.4.5

Increase in Compulsory Superannuation Preservation Age

The compulsory superannuation preservation age is the minimum age until which
superannuation benefits must be kept in a superannuation or rollover fund (Costello and
Newman, 1997). In 1995, the then Labor government introduced a phased increase in
the preservation age from 55 to 60. The Liberal government continued with this phased
increase when it replaced the Labor government in 1996. The phased increase works by
making the preservation age higher for persons born at progressively later dates. For
example, as shown in Table 2.6, the preservation age for persons born before 1 July
1960 is 55 years; for those born after 30 June 1960, the preservation age is 60 years
(Costello and Newman, 1997).

The purpose of increasing the compulsory superannuation preservation age is to narrow
the gap between the superannuation preservation age and Pension age so that double
dipping is reduced (Costello and Newman, 1997). Double dipping opportunities are
created when there is a gap between the compulsory superannuation preservation age
and the pension age such that individuals can obtain a lump sum from their
33

As detailed above, the minimum pension age for men is currently 65 years. For women, it is being
increased and will reach 65 years in 2013.
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superannuation savings before they reach pension age and spend or invest the lump sum
such that their assessable income and assets are low enough for them to receive the Age
Pension when they reach pension age (Ingles 1998)34. The increase in compulsory
preservation age also encourages individuals to accumulate higher superannuation
savings for their retirement (Costello and Newman, 1997).

Table 2.6 Increase in compulsory superannuation preservation age, years
Date of Birth

Preservation Age

Before 1 July 1960

55

1 July 1960-30 June 1961

56

1 July 1961-30 June 1962

57

1 July 1962-30 June 1963

58

1 July 1963-30 June 1964

59

After 30 June 1964

60

Source: Costello and Newman (1997)

2.4.6

Tax Rebate on Superannuation Contributions for Low-Income Spouse

On 1 July 1997, a tax rebate of 18 per cent was introduced for an individual who makes
superannuation contributions for his/her low-income spouse35. If an individual make
superannuation contributions for his/her low-income spouse, this decreases the spouse’s
reliance on government social security.

2.4.7

Superannuation Funds Subject to Income and Assets Testing

From March 1993 to September 1997, all superannuation funds were exempt from
income and assets tests until an individual reached Pension age or started receiving a

34

Once a person over 55 has been on social security for nine months or has reached pension age, amounts
held in superannuation or rollover funds become subject to income and assets testing - see subsection
‘Superannuation Funds Subject to Income and Assets Testing’.
35
This was explained in detail in Section 2.2.3.

34

pension or annuity from his/her superannuation fund (DFACS, 200136). However, from
September 1997 onwards, the age at which superannuation funds are assessable for
income and assets test purposes was lowered from Pension age to 55 years for those
who have been relying on social security from the government for nine or more months.
This measure reflects the government’s intention that individuals aged 55 or over who
have retired should use the superannuation funds they have before relying on
government social security (Costello et al, 1996).

2.4.8

Savings Rebate

Under the savings rebate, an individual can claim a 15 per cent tax rebate on a
maximum of the first $3,000 of his/her taxable income from savings per year. Thus, an
individual who makes contributions into his/her superannuation fund can claim a
maximum rebate of $450, that is, 3 per cent of $3000 of superannuation contributions.
The rebate was phase in at 7.5 per cent on 1 July 1998. The full 15 per cent rebate was
implemented on 1 July 1999 (Costello and Newman, 1997). This savings incentive
encourages individuals to save by making contributions into their superannuation funds,
thus increasing self-reliance for retirement. However, the rebate was discontinued when
substantial personal income tax cuts were provided for in the tax reform package
(Treasury, 2001).

2.4.9

Tax Rebate for Low-Income Persons Above Pension Age

Before 1996, self-funded retirees who had the same income as Age Pensioners paid
more tax because they were not eligible for the pensioner rebate that Age Pensioners
enjoyed. During 1996-97, a tax rebate for self-funded retirees was phased in. In 199636

DFACS, (2001), Guide to Social Security Law, 4.8.2.10 Principles for Assessing Superannuation
Investments, http://www.facs.gov.au/guide/ssguide/48210.htm (Accessed 21/06/02)

35

97, the rebate was half the existing pensioner rebate. From 1997-98 onwards, the tax
rebate for self-funded retirees was equivalent to the pensioner rebate for a given level of
taxable income. Self-funded retirees must meet the following eligibility criteria:


The individual must be at least pension age or older;



Residency requirements for Age Pension purposes must be met, that is, the
individual must have been an Australian resident for a minimum of ten years;



Income level must be below the pensioner rebate cut-out threshold (Costello et al,
1996; Costello and Newman, 1997).

From 1 July 2000 onwards, the tax rebate for both self-funded retirees and Age
Pensioners were further increased such that qualifying single self-funded retirees and
Age Pensioners had an effective tax-free threshold of $20,000, below which they did
not have to pay income tax, and a couple on equal income had an effective tax-free
threshold of $32,612 (Costello, 2001). The increase in tax rebates encourages elderly
Australians to seek an increase in income, possibly through paid employment, which
can contribute to their retirement as they now enjoy a higher tax-free threshold.

2.4.10 Capital Gains Tax Exemption Upon Sale of a Small Business
In the 1996-97 budget, the government announced that small business owners would be
able to claim a Capital Gains Tax exemption on a capital gain of up to $500,000 upon
selling his/her small business provided the proceeds from sale are used specifically for
retirement purposes. A small business owner is eligible under the following conditions
(Costello et al, 1996):


net business assets must be less than $5 million;



the business must not be a business that is totally engaged in passive investment;

36



the sale must be of a direct interest in the business assets;



the individual must be at least 55 years old. A younger person can only claim the
exemption if proceeds from the sale are kept in a superannuation fund or Approved
Deposit Fund under the superannuation preservation age (currently on the rise).

This incentive encourages voluntary savings for retirement by small business owners,
thus increasing self-reliance.

2.5

Concluding Comments

Australia’s retirement income structure, consisting of the Age Pension safety net, the
compulsory superannuation guarantee and voluntary savings, exemplifies the structure
advocated by the World Bank (1994) for maintaining fiscal sustainability amidst rapid
population ageing. The essential features of the current retirement income system, as
well as the forces shaping its development, were outlined in Section 2.2.

Section 2.3 reviewed several studies that project the fiscal sustainability of the
Australian retirement income system. Studies find that Age Pension expenditure will
increase from three to 4.5 per cent of GDP over the next forty years, though the
presence of SG will have the impact of reducing old-age expenditure. Fitzgerald (1993)
and Clare and Tulpule (1994) find the reduction to be 0.4 and 1.4 per cent of GDP
respectively by 2051. Health and aged care expenditure make up a larger proportion of
GDP than Age Pension expenditure, and increases at an even faster rate, though this
may be due to factors other than population ageing, such as rising costs of new
medicines and procedures. For example, Costello (2002b) estimates health and aged
care expenditure to be 4.7 per cent of GDP in 2001-02, and projects an increase of over
100 per cent by 2041-42. Bringing together projections of both government revenue and
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expenditure, Access Economics (2001) estimates a fall in fiscal sustainability of $45.5
billion dollars37 by 2031; Costello (2002b) finds that expenditure will exceed revenue
by 2017-18 and that the deficit will grow to around 5.0 per cent of GDP by 2041-42.

It is established in this chapter that financing the retirement incomes of an increasing
number of aged retirees from a shrinking working age population is a principal policy
concern. Several policy initiatives that encourage financial independence have already
been introduced, as detailed in Section 2.4. Empirical analyses are carried out in
Chapters 4 to 8 to examine the economic well-being of the elderly, the budgetary and
distributional implications of alternative social security reforms that aim to create
budgetary savings, the potential role of home equity conversion in encouraging
financial independence, and to gain an understanding of why the labour force
participation of mature age Australians is low. The next chapter provides a detailed
description of the microsimulation model used to conduct all empirical analyses.
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Figures are in 2000 dollars.
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CHAPTER 3
THE MICROSIMULATION MODEL1

3.1

Introduction

A microsimulation model is a quantitative model that simulates parameters of the taxtransfer system for a sample of individuals. Microsimulation models are frequently
employed by policy-makers to predict the impacts of changes in tax and transfer
policies on individuals and the government budget, and to decide whether or not
particular policies should be implemented. This is done by setting up alternative
scenarios, by varying the rules of the tax-transfer system and simulating the impacts of
the change in rules (Harding, 1993). Microsimulation modelling is also commonly
regarded as a useful modelling approach to demonstrate the likely future impacts of
population ageing (Citro and Hanushek, 1991; OECD, 1996). Section 3.2 presents a
critical review of microsimulation models, including the types and strength and
weaknesses of microsimulation models. The type of microsimulation model employed
in this thesis is described in Section 3.3. This includes a description of the main dataset
upon which the model is based and a review of the possible types of error that can occur
in the model. Section 3.4 outlines the modelling methodology. Section 3.5 concludes.

3.2

Microsimulation

This section offers a critical review of microsimulation models. The different
microsimulation methodologies that exist are detailed in Section 3.2.1 and the strengths
and weaknesses of different types of microsimulation models are described in Section

1

I am indebted to Richard Watson for providing invaluable guidance and assistance in setting up the
microsimulation model that is to conduct the empirical analyses of this thesis. The microsimulation model
is derived from a modelling methodology proposed by Richard Watson, Gavin Wood and Paul Flatau in
Wood et al (2003).
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3.2.2.

3.2.1

Types of Microsimulation Models

Microsimulation models can be static or dynamic in nature. Static models use a crosssectional database at a specified point in time and apply tax-transfer rules to individual
units to measure the instantaneous or first-round effects of tax-transfer policy changes.
Static models generally allow the researcher to vary policy rules and produce estimates
of gains or losses on an individual or aggregate level resulting from the policy change.
Dynamic models incorporate the ageing of individual records through time based on the
probabilities of different real life events happening. The characteristics of each
individual are recalculated for each time period, that is, individuals within the original
microdata are progressively moved forward through time. This can be more efficiently
accomplished using longitudinal data (Kapur and Gupta, 2000). Examples of static
models are TAXMOD (Atkinson and Sutherland, 1988), SPSD/M (Bordt et al, 1990)
and STINMOD (Lambert et al, 1994), while an example of a dynamic microsimulation
model is DYNAMOD (Antcliff, 1993).

Microsimulation models can be behavioural or non-behavioural. Non-behavioural
models make no allowance for the impacts of tax-transfer changes on individuals’
behaviour, such as their consumption plans or labour supplies. Non-behavioural models
are generally used to generate profiles for various demographic groups at various
percentile income levels. Such profiles highlight discontinuities and enable policymakers and researchers to alter tax-transfer rules to overcome the high marginal tax rate
that apply in some income ranges (Creedy et al, 2002). Behavioural models represent a
relatively new aspect of microsimulation modelling as they represent a greater challenge
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than non-behavioural models. Behavioural models are needed as tax-transfer policy
changes are designed to affect individuals’ behaviour. For example, environmental taxes
such as carbon tax are designed to reduce consumption of harmful goods (Creedy et al,
2002). STINMOD (Lambert et al, 1994) is an example of a non-behavioural model,
while EUROMOD (Klevmarken, 1997) and MITTS (Creedy et al, 2002) are examples
of behavioural models.

3.2.2

Strengths and Weaknesses

All types of microsimulation models have similar strengths that make them an
extremely suitable tool to conduct the empirical analyses in this thesis. First,
microsimulation models can evaluate the impacts of policy changes that involve
complex interactions among more than one government program (Citro and Hanushek,
1991). It is therefore particularly applicable to the Australian tax-transfer system, which
is complex in nature. Second, models are calibrated using confidentialised unit record
files that provide comprehensive information on such variables as family characteristics,
earnings, labour force status, education and housing costs for every individual in the
survey. Being based on microdata, microsimulation models can accurately reflect the
considerable heterogeneity within the population by taking into account the
characteristics and circumstance of each individual (Creedy, 2002; Brown and Harding,
2002). Third, microsimulation models produce results that can be analysed at the
individual as well as aggregate level. Microsimulation models can be used to derive
national estimates of government budget changes resulting from a policy change when
each record within the model has a population weight attached to it (Harding, 1993).

Despite its versatility, however, all microsimulation models have limitations. The lack
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of available data has sometimes impeded the modelling of certain key variables in an
analysis. Simulation results based on microdata are subject to the same biases as the
microdata itself. Data from surveys are affected by non-response and the rules
associated with tax-transfer policies can sometimes be too complex to model accurately.
For example, while it is possible to model major tax offsets in the model, some minor
tax offsets such as the housekeeper tax offset and zone tax offset cannot be modelled
due to insufficient data. The range of diagnostic tests available to microsimulation
models is also smaller than tests available to regression models.

Static models are more widely used than dynamic models, and the most successful
microsimulation models to date have been static in nature. Static models are now
employed in developed countries such as Australia, Canada, United States and various
European countries such as Denmark, England and France (Harding, 1993). Brown and
Harding (2002) note that at least five comprehensive static microsimulation models are
being used within Australian government departments and research organisations. Static
microsimulation models play an important role in determining whether or not a
proposed new policy should be implemented. In fact, in the United States, distributional
outcomes of proposed social security or tax legislations are generally examined using
microsimulation models (Citro and Hanushek, 1991). Static models are also easier to
build and maintain and require the use of fewer resources than dynamic models.

Despite its effectiveness as a tool for analysing first-round distributional effects of
policy changes, static models cannot estimate the effects of policy changes through time
as they are based on cross-sectional data. While such effects can be analysed through
dynamic modeling, dynamic models are more complex, require significant
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development, computing and maintenance costs to keep them up-to-date, and involve
the use of transition probabilities such as birth and death rates, labour force participation
rates, and marriage probabilities by age, sex and socio-economic status.

Non-behavioural models are also easier to build and maintain than behavioural models.
The former can be run more quickly and easily. They do not require the estimation of
econometric relationships to model behavioural responses to policy changes. However,
non-behavioural models cannot show the impacts of tax-transfer policy changes that
arise due to shifts in demand and supply functions. (Creedy et al, 2002).

3.3 The Microsimulation Model
In this thesis, I utilise a static microsimulation model that has both non-behavioural and
behavioural components. The non-behavioural component of the model is used to
analyse profiles of individuals (Chapters 4 and 7) and first-round effects of policy
reforms (Chapters 5 and 6). In Chapter 8, empirical analysis is conducted using the
behavioural component of the microsimulation model by predicting labour force
participation behaviour using econometric models of labour force participation. Other
microsimulation modeling initiatives that have incorporated behavioural changes to
static models include Klevmarken and Olovsson (1995), Warren and Symons (1995),
Baekgaard (1995) and Creedy et al. (2002). Klevmarken and Olovsson (1995) model
the behavioural effects of income tax changes using a Swedish model called
MICROHUS, Warren and Symons (1995) model the consumer behavioural effects of
community tax reforms and Baekgaard model the demand for day care for children in
Denmark. Creedy et al. (2002) models labour supply behaviour in response to taxtransfer changes in a microsimulation model called MITTS. This thesis adopts a similar
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approach to MITTS by modelling labour force participation behaviour using
econometric models.

3.3.1

Data2

Two large-scale surveys containing confidentialised unit record files that have proved
useful for tax-transfer microsimulation models are the 1996-97 Survey of Income and
Housing Costs (SIHC) and the Household Expenditure Survey (HES). Though the SIHC
does not contain expenditure data, the measurement of income and income sources is
detailed and more reliable than that in the HES .Thus, most tax-transfer models rely on
the SIHC rather than the HES (Creedy et al, 2002). This thesis mainly employs the
1996-97 SIHC3.

The 1996-97 SIHC was conducted by the Australian Bureau of Statistics (ABS) from
July 1996 to June 1997. The survey was conducted on a continuous monthly basis,
collecting information from approximately 650 households each month as part of the
Monthly Population Survey (MPS)4. The survey provides detailed information on the
income and housing of persons, income units and households throughout Australia, the
result being a unit record file containing information on 9276 income units throughout
Australia. More specifically, the survey covers:


all private dwelling5 residents;



all persons aged 15 or over, with the exception of permanent defence force

2

All information on data in this section is drawn from the ABS SIHC User Guide (1997b) except where
stated otherwise.
3
The analysis in Chapter 8 makes use of the 2000-01 SIHC, which contains broadly similar features as
the 1996-97 SIHC. The 2000-01 SIHC only became available in August 2003. By then, empirical analysis
in other chapters had already been completed using the 1996-97 SIHC.
4
Another major component of the MPS is the monthly Labour Force Survey (LFS).
5
Private dwellings are houses, flats, home units, caravans, garages and other structures used as places of
residence at the time of interview. These are different from special dwellings, which are hotels, boarding
houses and institutions.
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members, overseas defence force members and their dependants, diplomats of
overseas governments who are usually excluded from the census population and
overseas residents;


both urban and rural areas in all States and Territories.

In the empirical analyses in this thesis, income from dependent children is excluded,
given the dependent status of the latter group. In the 1996-97 SIHC, only 364 or 2.5 per
cent of persons are dependent children with positive earned income.

3.3.2

Types of Error

There are five identified types of error that affect the microsimulation model used in this
thesis. These are:
•

sampling error from the dataset;

•

non-sampling error from the dataset;

•

regression modelling error;

•

error arising from simplifying assumptions and behavioural assumptions in the
model.

Each type of error is discussed in turn.

First, sampling error can occur due to sampling variability in the dataset employed, as
estimates are collected from a sample of individuals instead of the whole population.
Thus, estimates from the model may be different if they had been based on data for the
whole population. Sampling error can be measured using the standard error6. According
to the ABS (1997c), there are two chances in three that an estimate from the 1996-97

6
Standard error is a measure of the variation of an estimate produced by sampling a given population.
The standard error shows the likelihood that the estimate is close to the true value (Statistical Clearing
House, n.d.).
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SIHC will differ by less than one standard error from the estimate that would have been
produced if the whole population were included. Moreover, there are 19 chances in 20
that the difference in estimates produced from the sample and population will be less
than two standard errors.

Second, non-sampling error can occur from the dataset upon which the model is based.
Non-sampling error arises when interviewers fail to obtain data from all respondents in
the sample, or when there are reporting errors and data processing errors. As income
and other financial variables are self-reported, the dataset is likely to contain reporting
error from the respondents. The non-response rate in the 1996-97 SIHC is
approximately 16.8 per cent (ABS, 1997c).

Both sampling and non-sampling errors can be minimised by multiplying estimates
from the data by population weights or expansion factors to produce estimates for the
whole population. This procedure ensures that the survey estimates conform to person
and household benchmarks that are based on the numbers of persons and households in
the Australian population. The MPS weight for each person record is used as the initial
person weight. These weights are then adjusted for the probability of selection and nonresponse. Population benchmarks are then used to calibrate the initial weights. The
benchmarks include estimates of the number of people living in each State by age and
sex and estimates of the number of people living in metropolitan areas. The largest
differences between actual sample figures and the weighted figures appear to relate to
the state of usual residence. For example, 23.3 per cent of the income units in the survey
sample live in New South Wales. However, the weighted proportion is 34.3 per cent.
Conversely, the actual survey shows that 11.6 per cent of income units live in South
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Australia. The weighted proportion is only 8.1 per cent. Small differences exist between
actual sample and weighted figures for other variables such as income unit type,
housing tenure, age and number of dependent children. Empirical results in subsequent
chapters are weighted to produce population estimates.

A third source of error arises where variables are predicted using regression modelling
due to omitted variables, other sources of bias in coefficient estimates and the random
error. For example, wage equations are estimated in Chapter 7 to estimate the wage a
currently non-employed person can expect to receive upon gaining employment.
However, there is less information about non-employed persons than employed persons
in the survey data. Information on wage, occupation and industry are important
variables in wage equations, but are not available for non-employed persons. In-sample
and out-of-sample prediction performance of the regressions are conducted in Chapter 7
to gauge the extent of biases and misspecification errors in the regressions.

Fourth, error can arise from assumptions in the model, such as simplifying and
behavioural assumptions. Simplifying assumptions have been adopted in the
approximation of variables in the model. For example, in the model, investment assets
owned by individuals are divided into three broad categories, with each category
assumed to be yielding a single rate of return regardless of factors such as the amount
and period of investment. Another example is that, in order to estimate the amount of
deductions individuals are allowed in the calculation of their tax liability, individuals in
the dataset are divided into ten broad income ranges and each income range is assigned
a deduction rate based on tax statistics averages in 1996-97. These simplifying
assumptions are subject to errors, but have been employed to overcome data limitations.
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For example, rates of return obtained from assets owned by individuals and deduction
rates are not available from the 1996-97 SIHC. In order to make the model operational,
these assumptions are inevitable. There is also error from behavioural assumptions in
the model. As stated previously, empirical analyses in Chapters 4 to 7 are based on the
non-behavioural component of the model to analyse profiles and predict first-round
effects of policy changes. These analyses involve the assumption that policy changes do
not generate behavioural responses such as an increase in savings or labour supply
changes. The lack of knowledge about behavioural responses to changes in policy
parameters can distort simulation results (Kapur and Gupta, 2000).

3.4

Modelling Methodology

The microsimulation model of this thesis is based on Wood et al’s (2003) tax-transfer
modelling methodology. The microsimulation model is constructed using the 2001-02
tax-transfer parameters. Due to lags in the release of datasets, the main dataset
employed is the 1996-97 SIHC. As government transfer payments such as the Age
Pension are adjusted in line with the Consumer Price Index (CPI), a CPI deflator is used
to deflate the 2001-02 transfer parameters to 1996-97 prices. However, the CPI deflator
is not applied to the 2001-02 tax parameters as tax parameters are not adjusted in line
with CPI increases. The construction of the microsimulation model is achieved in five
phases:


calculation of government transfers using 2001-02 parameters;



calculation of assessable assets and assessable income for means tests;



calculation of taxable income;



calculation of direct tax liability;



calculation of disposable income.
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Figure 3.1 presents a flowchart to illustrate the relationships between the different
components of the microsimulation model.

3.4.1

Calculation of Government Transfers using 2001-02 Parameters7

The Australian government transfer system has been subject to substantial reforms since
1996-97 when the 1996-97 SIHC was conducted. In particular, significant changes were
made to the tax-transfer system in July 2000 under the reform process called A New Tax
System (ANTS). ANTS introduced a goods and services tax (GST) alongside
compensating changes to the tax-benefit system. This major reform shifted the relative
tax burden away from incomes and on to consumption. The key changes introduced
under the new tax system include a 4 per cent increase in all government transfer
payments, a 4 per cent increase in supplementary payments, e.g. Pharmaceutical
Allowance, a 10 per cent increase in the maximum rate of Rent Assistance, a fall in the
taper rate of pensions from 50 to 40 cents in a dollar and increases in tax thresholds.

The type of government transfer received by each individual is identified from the
1996-97 SIHC. The level of government transfer entitlement of the individual is then
calculated using the 2001-02 government transfer parameters deflated to 1996-97
prices, that is, the actual self-reported 1996-97 income from government transfers
received by respondents in the 1996-97 SIHC is not used8. For example, consider an
individual that reports receipt of the Age Pension. The level of Age Pension entitlement
is calculated using the 2001-02 Age Pension parameters deflated to 1996-97 prices9.
The actual reported Age Pension figure is not used.

7

Refer to Appendix A3.1 for details of the 2001-02 government transfer parameters.
This has been done because of the likelihood of reporting error on the part of the respondents.
9
Note that the minimum female Age Pension age remains at the 1996-97 level in my model, that is, 60.5
years. The relevant 2001-02 minimum is 62 years. Only 72 or 6.9 per cent of female Age Pension
recipients in the 1996-97 SIHC are aged below 61 years old.
8
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Table 3.1 lists the main 1996-97 Australian government transfers and their 2001-02
equivalents. It is evident that some of these government transfers have been replaced
since 1996-97. In the case of 1996-97 government transfers that have been replaced by
new 2001-02 transfers, the eligibility criteria for the 2001-02 equivalents are modelled
to determine which respondents in the 1996-97 SIHC would be eligible for the 2001-02
equivalents. For example, the Family Tax Benefit (FTB) has replaced Family Payments.
The eligibility criteria for the FTB are applied to determine which respondents in the
1996-97 SIHC are eligible for the payment. For eligible respondents, the 2001-02 FTB
entitlements deflated to 1996-97 prices are calculated.
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Table 3.1 1996-97 government transfers and their 2001-02 equivalents
1996-97 SIHC reported transfers

2001-02 equivalent transfers

Government transfers that have not been replaced
Age Pension

Age Pension

Disability Support Pension
Wife/Carer Pension

a

Disability Support Pension
Wife Pension/Carer Payment

Newstart Allowance

Newstart Allowance

Mature Age Allowanceb

Mature Age Allowance

Sickness Allowance

Sickness Allowance

Widow Allowance

Widow Allowance

Special Benefit

Special Benefit

Partner Allowance

Partner Allowance

c

DVA Service Pension

DVA Service Pension

DVA Disability Pension

DVA Disability Pension

DVA War Widow’s Pension

DVA War Widow’s Pension

Government transfers that have been replaced
Austudy/Abstudyd

Austudy/Youth Allowance

Family Payment

Family Tax Benefit

Youth Training Allowance

Youth Allowance

Source: Centrelink (2001), DSS (1996)
Notes:
a. The 1996-97 SIHC does not differentiate between Wife Pension and Carer Payment recipients.
However, this problem is of no consequence as the rates and means tests for both the Wife Pension
and Carer Payment are the same. Thus, whether an individual is a Wife Pension or Carer Payment
recipient, the individual is still subject to the same rates and meanst test limits.
b. The 1996-97 SIHC does not differentiate between pre-1 July 1996 or post-1 July 1996 grants. Thus, it
is assumed that all individuals who report that they are Mature Age Allowance recipients receive
post-1 July 1996 grants.
c. Department of Veterans’ Affairs.
d. The 1996-97 SIHC does not differentiate between Austudy and Abstudy recipients. Thus, it is
assumed that all individuals who report that they are Austudy/Abstudy recipients are Austudy
recipients.
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The 2001-02 transfer parameters are the parameters applicable on 1 July 2001. The
government transfers are divided into four categories:


means-tested pensions and allowances are the main government transfers subject to
income and/or assets tests. Each individual can receive only one means-tested
pension or allowance at any time. These include Age Pension, Disability Support
Pension, Wife Pension, Carer Payment, Department of Veterans’ Affairs (DVA)
Service Pension, Newstart Allowance, Sickness Allowance, Mature Age Allowance,
Widow Allowance, Partner Allowance, Special Benefit, Parenting Payment, Youth
Allowance and Austudy;



non-means-tested pensions and allowances are neither income nor assets-tested.
Each individual who receives a non-means-tested pension or allowance can receive
other government transfers as well. These include DVA War Widow’s Pension,
DVA Disability Pension and Carer Allowance;



family payments include the FTB Parts A and B, payable in addition to other
government transfers but only to families with dependent children;



supplementary payments include Rent Assistance, Pharmaceutical Allowance and
DVA War Widow’s Income Support Supplement. Supplementary payments are paid
in addition to other government transfers and are means-tested.

The fortnightly rates are annualised in the microsimulation model. Where both the
income and assets tests apply, the test that results in the lower payment rate is the one
that applies. The parameters are then deflated using a CPI deflator calculated as the ratio
of the CPI in 2001-02 to the CPI in 1996-97. In 2001-02, the CPI was 136; in 1996-97,
the CPI was 120.3 (ABS, 2002b). Thus, the CPI deflator is 1.131.
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3.4.2

Calculation of Assessable Assets and Income

Information on asset holdings is generally not provided in the 1996-97 SIHC, the
exception being housing equity. However, housing equity is not assessable under the
assets test. Interest-bearing assets, investment assets and rental equity10 are assessable
under the assets test, but not reported in the 1996-97 SIHC. Thus, it is necessary to infer
the assessable asset holdings of income units in the 1996-97 SIHC so that the
withdrawal of government transfers under the appropriate assets tests can be calculated.
Note that it is income unit assessable assets, not individual assessable assets, that are
used to determine government transfer entitlements, as an individual usually shares
assets with his/her partner, if he/she is in a couple relationship. Interest-bearing and
investment asset values are imputed using the income capitalisation method, which
divides the reported observable income flow generated from the asset by a rate of return
to estimate the asset level that gave rise to the income flow, that is,

(

)

Axi

= asset of income unit x and income type i

Yxi

= level of income type i of income unit x

ri

= rate of return on income type i

Axi = Yxi ⋅ 1 / r i
where

(3.1)

Studies that have used the income capitalisation method include Dilnot (1990), Bacon
(1998), Wood (1999) and Kelly (2001). For example, Dilnot (1990) uses a fixed deposit
rate to derive a value for interest-bearing assets. Wood (1999) uses the average monthly
interest rate on statement accounts as the multiplier to impute a value for deposits in
savings accounts.

Interest-bearing asset values are imputed from interest income data. The rate of return is
the average banks’ fixed deposit rate from July 1996 to June 1997 for one year, i.e. 5.9
10

Rental equity is the value of a rental investment property less any outstanding mortgage liability.
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per cent11. While the one-year rate is admittedly an arbitrarily chosen measure, the
average 1996-97 banks’ fixed deposit rate for different terms12 varied little between 4.1
and 6.7 per cent. The average 1996-97 interest rates for debentures, ranging between 6.3
to 6.6 per cent, were only slightly higher than my chosen rate of 5.9 per cent. Dilnot
(1990) suggested a rate of 14.4 per cent for 1981-82, during which banks’ fixed deposit
rates for various terms varied between 12 and 15 per cent. My 1996-97 aggregate
interest-bearing assets estimate of $131 billion is also comparable to the 1997-98
estimate of $165 billion from Kelly (2001), who uses the income capitalisation method
to impute interest-bearing asset values from the 1997-98 SIHC.

Investment asset values are imputed from dividend and other investment income data.
The rate of return is the average dividend yield in the share market from July 1996 to
June 1997, i.e. 3.8 per cent13. Both Dilnot (1990) and Wood (1999) use the average
dividend yield on all ordinary shares to impute a value for shareholdings. My 1996-97
aggregate investment assets estimate is $118 billion, which is comparable to an estimate
of $132 billion from Kelly (2001).

It must be noted, however, that the income capitalisation method is subject to
measurement error. First, the choice of a rate of return for each form of observable
income flow is crucial but difficult. Second, the use of a single rate of return for each
form of investment is too simplistic when the 1996-97 SIHC contains such
disaggregated information on each income unit (Dilnot, 1990). For example, two
income units investing in interest-bearing assets may have different rates of return
depending on factors such as the amount and period of investment. Thus, the use of a
11

Table F4 Retail Deposit and Investment Rates (RBA, 2001).
The fixed deposit terms available were one, three and six months, and one, three and five years.
13
Table F6 Share Market (RBA, 2001)
12
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single rate of return will not produce an entirely accurate asset value for each income
unit. Self-reported income data from the 1996-97 SIHC is likely to be subject to
reporting inaccuracies. The problem of non-response also exists because the 1996-97
SIHC is a voluntary survey.

The measurement of rental equity in this study does not use the income capitalisation
method. One major difficulty is that negative net rental income yields a negative asset
value when this method is used. Studies that have used the income capitalisation method
are generally faced with the difficulty of choosing a suitable rate of return for rental
equity. Dilnot (1990) simply assumes that the rate of return on rental property
investments is 5 per cent for lack of better alternatives. Bacon (1998) assumes that a
$300,000 home rented out will fetch a weekly rent of $300, implying a rental yield of
5.2 per cent per year. I utilise a regression method derived from Kelly (2001), which
imputes rental equity from the 1997 Rental Investors Survey (RIS). Rental equity is
defined as a simple function of the characteristics of both the owner and property. After
removing non-investor income units and investor income units that report unknown
property values, mortgage liability, weekly rental profit or loss, or gross income, there
are 1,100 investor income units in the 1997 RIS. The rental equity regression is
E z = α + β 1 X 1z + β 2 X 2 z + ... + β kz X kz + u z

(3.2)

z = 1, 2, ..., 1,100
k = 1, 2, 3, 4
where

E x z = rental equity of investor income unit z
X kz

= vector characteristics of investor income unit z and the
rental property of investor income unit z

uz

= random error term
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Details of the rental equity regression are shown in Table 3.2. All explanatory variables
add to the value of the adjusted R-square14. The rental equity regression coefficients are
applied to the 1996-97 SIHC to impute rental equity.

It must be noted, however, that the 1997 RIS only contains the equity of residential
rental properties, while the rental income for income units in the 1996-97 SIHC are
sourced from either residential or non-residential properties.

Table 3.2 Rental equity regression
Explanatory variable

Coefficient

Std.

t-ratio

Sig.

error
Constant

-16.059

10.121

-1.587

0.113

Net weekly profit or loss from rental property

0.481

0.027

17.835

0.000

Income unit's weekly gross income ($)

0.033

0.004

8.602

0.000

Sydney

39.019

9.445

4.131

0.000

18.025

2.310

7.804

0.000

1, if investor income unit resides in Sydney; 0,
otherwisea
Age of reference person of investor income unit
1, if aged 15-24; 2, if aged 25-34; 3, if aged 35-44;
4, if aged 45-54; 5, if aged 55-64; 6, if aged 65-74;
7, if aged 75 or over
Source: 1997 RIS
Notes:
a. While a more appropriate variable would be whether the rental property is located in Sydney rather
than whether the property owner resides in Sydney, the former variable cannot be used as the 199697 SIHC does not contain information on the location of rental properties of investor income units.
However, 2,573 or 87 per cent of rental properties in the 1997 RIS are located in the same state as the
investor’s resident state.
b. The regression statistics are:
Adjusted R2
= 0.324
F-stat
= 132.868

Assessable income for the income test is calculated as gross income less income from

14

An explanatory variable increases the value of the adjusted R-square when the absolute value of the tratio of the explanatory variable is greater than one (Gujarati, 1992).
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government transfers and income from child support15. Deeming rates are applied to
financial investment assets16 to arrive at deemed financial investment income, which is
used in place of reported financial investment income17. It is income unit assessable
income, not individual assessable income, that is used to determine government transfer
entitlements, as the level of government transfer entitlements an individual is entitled to
depends not only on his/her own income, but that of his/her partner as well. The formula
for assessable income is therefore

Yi a = Yi p − Yi k + Yi f 1 − Yi f 0
where

(3.3)

Yi a

= assessable income of income unit of person i

Yi p

= private income of income unit of person i

Yi k

= child support received by income unit of person i

Yi f 1

= deemed financial investment income of income unit of
person i

Yi f 0

= reported financial investment income of income unit of
person i

The microsimulation model defines private income as the sum of wages and salaries,
profits and losses, investment income and private cash transfers such as workers’
compensation, and superannuation and annuities.

3.4.3

Calculation of Taxable Income18

The taxable income of person i is calculated as total assessable income less deductions,
that is

Yi t = Yi s − Di
where

Yi t

(3.4)
= taxable income of person i

15

Income from overseas pensions or benefits is not considered government transfers in this thesis because
they are not paid out by the Australian government.
16
Financial investment assets are interest-bearing and investment assets.
17
The process of deeming described in Chapter 2 for the Age Pension applies to all government transfers.
18
Refer to Appendix A3.2 for details of the 2001-02 tax parameters.
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Yi s

= total tax assessable income of person i

Di

= deductions of person i

Total assessable income refers to income from taxable sources19. Income is considered
to be assessable if it is received periodically, is expected and can be relied upon to meet
expenses, is related to work performed or for the use of property, or replaces income. In
the microsimulation model, the total assessable income of person i is calculated as gross
income plus imputation credits less tax exempt income, that is

Yi s = Yi g + ci − Yi e
where

(3.5)

Yi g

=

gross income of person i

ci

=

imputation credit for person i

Yi e

=

tax exempt income of person i

Gross income includes private income and imputed 2001-02 government transfers
deflated to 1996-97 prices. A methodology that draws on Lambert (1994) is used to
impute dividend imputation credit20 values. The dividend imputation credit values are
imputed using 1996-97 tax statistics (ATO, 2000). The 1996-97 tax statistics (ATO,
2000) indicate that approximately 94.4 per cent of total dividend income is franked.
Similarly, Lambert (1994) finds that about 92 per cent of total dividend income in 199192 is franked. This proportion is applied to reported dividend income for each individual

19

It is therefore different from the income that is assessed under the income test for the calculation of
government transfer entitlements.
20
Because companies pay company tax on their profits, they are effectively paying advance tax on behalf
of their shareholders. Thus, the dividends paid by companies to shareholders may carry a dividend
imputation credit, which represents how much advance tax the company has paid on behalf of their
shareholders. Dividends that carry an imputation credit are called franked dividends, while dividends that
do not carry an imputation credit are called unfranked dividends. Imputation credits are treated as part of
assessable income by the ATO, but they can also be claimed as a franking tax offset by taxpayers. For
example, if an individual receives franked dividends that carry an imputation credit of $30 in a financial
year, the $30 is treated as part of assessable income for tax purposes, thus increasing the tax liabilities of
the individual, but the same individual can claim $30 as a tax offset called the franking tax offset, thus
reducing his/her tax liabilities.
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in the 1996-97 SIHC to determine the amount of franked dividend received by each
individual. Finally, the imputation credit for each person i is calculated by

ci = f i (C / F )
where

(3.6)

ci

= imputation credit for person i

fi

= franked dividend income of person i

C

= total imputation credit in 1996-97

F

= total franked dividend income in 1996-97

The imputation credit, ci, is then treated as part of private income. Partnership or trust
imputation credits cannot be calculated because the 1996-97 SIHC does not identify
individuals who receive partnership or trust distributions.

Tax exempt income is income from non-taxable sources. Tax exempt income sources
that are included in the microsimulation model include Wife/Carer Pension and
Disability Support Pension for persons under Age Pension age, DVA Disability
Pension, DVA War Widows Pension, Youth Allowance for students aged 16 years or
under, Carer Allowance and Pharmaceutical Allowance.

Deductions are offsets against total assessable income that reduce the amount of total
assessable income that is taxable. They are provided as recognition of costs involved in
earning assessable income, such as the cost of stationery and equipment. Deductions are
not reported in the 1996-97 SIHC. Thus, the model uses an imputation method that is
based on Lambert (1994) and Lambert et al (1994) to impute deduction values from
1996-97 tax statistics (ATO, 2000) using average deductions in each total assessable
income range21 (refer to Table 3.3). Overall, it is found that the 1996-97 average

21

In the tax statistics, total assessable income is denoted by the term ‘total income’. It must be noted that
total income in the tax statistics includes items such as capital gains, lump sum payments and partnership
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deduction rate, that is, the deduction per dollar of total assessable income, is 4.9 per
cent. Similarly, Lambert (1994) finds that the average deduction rate per dollar of
assessable income in 1991-92 is 4.04 per cent.

Table 3.3 Average deduction rate, by total assessable income range, 1996-97
Total assessable income range

Average deduction rate

Y a ≤ $0
a
$0< Y <$10,000
a
$10,000 ≤ Y <$15,000
a
$15,000 ≤ Y <$20,000
a
$20,000 ≤ Y <$25,000
a
$25,000 ≤ Y <$35,000
a
$35,000 ≤ Y <$50,000
a
$50,000 ≤ Y <$100,000
a
$100,000 ≤ Y <$500,000
a
$500,000 ≤ Y <$1000,000
Y a ≥ $1000,000

0.000
0.221
0.049
0.047
0.037
0.035
0.036
0.045
0.068
0.100
0.104

Source: ATO (1998)

3.4.4

Calculation of Direct Tax Liability

The direct tax liability of person i is calculated as follows

(

)

Ti d = ∑b =1 t ibYi b + t ik Yi t − Yi k + M i + S i − Oin − Oir
i

where

(3.7)

Ti d

= direct tax liability of person i

t ib

= marginal income tax rate in Yi b , where t ib < t ik

Yi b

= personal income tax bracket b, where Yi b < Yi k

tk

= highest marginal income tax rate of person i

Yi t

= taxable income of person i

Yi k

= highest personal income tax threshold of person i

Mi

= Medicare levy of person i

Si

= superannuation surcharge of person i

Oin

= Non-refundable tax offsets of person i

and trust distributions, which are not included in the definition of total assessable income in the
microsimulation model. Such items make up about ten per cent of total income in the tax statistics.
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Oir

The

∑

i

(

= refundable tax offsets of person i

)

t Y + t ik Yi t − Yi k component of the equation refers to the personal income

b b
b =1 i i

tax payable, which is based on a progressive system with a tax-free threshold of $6,000
and marginal tax rates that increase in successively higher income tax brackets. The tax
rates are applied on taxable income. The Medicare levy is an additional levy on taxable
income used to fund the public health system. The superannuation surcharge is a levy
on the surchargeable contributions22 of an individual when an individual’s adjusted
taxable income (ATI)23 is higher than a minimum surcharge threshold of $85,242. Tax
offsets are rebates given to eligible taxpayers that reduce their income tax liabilities.
The tax offsets in 2001-02 are24:



dependant tax offsets, including tax offsets for a dependent spouse, housekeeper,
parent or spouse’s parent and invalid relative, and the baby bonus;



tax offsets which depend on the person’s source and level of income, including
Senior Australians, Beneficiary, Pensioner, Superannuation Annuity and Pension,
Low Income, and Franking tax offsets;



tax offsets for certain expenditure, including tax offsets for superannuation
contributions, superannuation contributions on behalf of your spouse, landcare and
water facility and heritage conservation work, 30 per cent rebate on private health
insurance premiums, and 20 per cent rebate on net medical expenses over $1250;



Zone Tax Offset.

If the amount of non-refundable tax offsets exceeds personal income tax liabilities, the
22

The surchargeable contributions are calculated as the minimum employer contribution of 8 per cent of
the employee’s earnings.
23
The adjusted taxable income for superannuation surcharge purposes is generally the sum of taxable
income and surchargeable contributions.
24
Due to data limitations, some tax offsets cannot be modelled. The tax offsets that have been modelled
are described in detail in Appendix A3.2.
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excess amount is not refunded. Only refundable tax offsets such as franking tax offsets
can be refunded (ATO, 200325).

3.4.5

Calculation of Disposable Income

Finally, disposable income is calculated as:

Yi d = Yi p + Yi g − Ti d
where Yi d

(3.8)

= disposable income of person i

Yi p

= private income of person i

Yi g

= government transfer income of person i

Ti d

= direct tax liability of person i

25

ATO
(2003),
How
Your
Tax
is
Worked
http://www.ato.gov.au/printcontent.asp?doc=/content/Individuals/17063.htm (Accessed 01/06/03)
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Out,

Figure 3.1 Microsimulation model flowcharta
Wages or salaries

Own business
income

Private
income

Disposable
income

Investment
income

Private cash
transfers

Income
from
government
transfersb

Gross
income

Imputation
credits

Total tax
assessable
income

Deductions

Taxable
income

c

Personal
income
tax

Direct
tax
liability

Medicare
levy
Tax
offsets

Tax exempt
income

Superannuation
surcharge
Source: ATO (2003)
Notes:
a. Continuous lines (____) represent additions. Dotted lines (……..) represent subtractions.
b. Income from government transfers are calculated based on 2001-02 tax-transfer parameters deflated to 1996-97 prices. Income and assets test are applied. The test that
yields the lower government transfer level is enforced.
c. Personal income tax is derived from taxable income based on a progressive tax schedule with a tax-free threshold of $6,000 and marginal tax rates that increase in
successively higher income tax brackets. See equation 3.7.
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3.5

Concluding Comments

This chapter has established that the choice of microsimulation modelling is
advantageous due to its suitability for policy and ageing analysis. Static models such as
the one used in this thesis currently play a dominant role in government and research
departments. Moreover, they avoid the complexities associated with the use of dynamic
models. Resource constraints in time and uncertain benefits from greater complexities
that demand more resource input also necessitates the use of a static model instead of a
dynamic one. Due to lags in the release of datasets, the main dataset employed is the
1996-97 Survey of Income and Housing Costs (SIHC). A Consumer Price Index (CPI)
deflator is used to deflate the 2001-02 government transfer entitlements to 1996-97
prices.

It must be kept in mind that the microsimulation model does not replicate all features of
the Australian tax-transfer system. This is because the actual system is extremely
complex and encompasses a very large number of taxes and government transfers
designed and implemented by different government departments. Moreover, the data
required to model all the complexities of the actual tax-transfer system far exceed the
information contained in the 1996-97 SIHC26. Certain tax-transfer rules can also be
interpreted in various ways. Thus, it is not possible for the microsimulation model to
replicate the actual system fully. However, where possible, values have been imputed to
compensate for the lack of available data.

The microsimulation modelling methodology described in this chapter is applied in
empirical studies in Part II of the thesis. In Chapter 4, it is used to measure the
26

It is unlikely that any other surveys would contain all the information required to replicate the actual
tax-transfer system fully.
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economic well-being of the elderly by generating income, asset and poverty estimates.
In Chapter 5, it is used to simulate the impacts of potential tax-transfer policy changes
on the economic well-being of the elderly and the government budget. In Chapter 6, the
model is employed to simulate the impacts of home equity conversion on the economic
well-being of income-poor elderly homeowners. It is used to analyse the work
disincentives and labour force participation decisions of mature-age Australians in
Chapters 7 and 8 respectively.
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PART TWO
EMPIRICAL ANALYSES
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CHAPTER 4
THE ECONOMIC WELL-BEING OF THE ELDERLY

4.1

Introduction

The measurement of economic well-being is an extremely important factor in the design
of tax-transfer policies, as the existing level of economic well-being among different
population subgroups must be clearly determined before new tax-transfer parameters
can be designed or present ones altered. Measurement of the economic well-being of the
elderly is especially important in light of demographic data which point to a rapidly
ageing Australian population that can potentially have negative impacts on fiscal
sustainability, as documented in Chapters 1 and 2.

Economic well-being measured on a person basis is inaccurate because important
sources of economic well-being are usually shared among members of a group. For
example, in the case of a couple, one partner might be earning income while the other is
not. The non-earning partner enjoys economic well-being derived from the earning
partner. To attribute the income earned only to the earning partner overstates the
economic well-being of the earning partner, but understates the economic well-being of
the non-earning partner (Travers and Richardson, 1993). Thus, the income unit is used
as the main unit of measurement in this thesis. An income unit is a person or group of
persons related by marriage or parent-dependent child relationships who live within the
same household and share income (ABS, 1997c). In a couple, the male is usually the
reference person of the income unit. Transfer of assets is more likely to occur between
members of an income unit than households because a household may comprise
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unrelated income units (Wood, 1999)1. Thus, the elderly are grouped on an income unit
basis. The term ‘elderly’ refers to persons aged 65 or over2. Elderly income units refer
to income units headed by reference persons aged 65 or over3.

Section 4.2 examines the economic well-being of elderly income units using an income
measure. The income measure takes into account the impacts of government taxes and
transfers on economic well-being. Section 4.3 measures the economic well-being of
elderly income units in terms of asset levels using the asset imputation method detailed
in Chapter 3, and examines the importance of housing equity for elderly income units,
who traditionally have high levels of homeownership in Australia. In Section 4.4,
poverty among the elderly is examined on a before- and after-housing cost basis, as
various Australian studies have highlighted the importance of homeownership in
alleviating poverty among the elderly4. Section 4.5 concludes.

4.2

Income

The question of how well off a population subgroup is can only be answered when
compared to another subgroup. This is because the economic well-being of any
particular individual is subject to his/her own judgment. For example, according to Sen
(1992), a person who has been living in continual deprivation may have come to accept
1

Other group units include a family or household. A family is defined as two or more people related by
blood, marriage, adoption, step or fostering, one of whom is at least 15 years old, who usually live
together. A household is a group of people, related or unrelated, living together who share expenditure for
living necessities such as food (ABS, 1997c). The family is a less suitable measurement unit because
family members may not share income or expenditure. The household is also less suitable because
household expenditure data is less readily available in Australia than income data.
2
The 65 years age break is chosen because the minimum Age Pension age for men is currently 65 years,
and the minimum Age Pension age for women is being increased by six months every two years till it
reaches 65 years in July 2013. Thus, the age break of 65 years has direct relevance to policy-making.
3
Johnson and Dawkins (1998) also uses this definition for elderly income units. Some studies define
income units by the age of both the reference person and his partner. For example, Harding et al (2002)
defines ‘older’ Australian income units as income units where the husband is 65 years or over and the
wife is 60 years or over.
4
Such studies include Bradbury et al (1987), Landt and Bray (1997), Landt (1998) and Percival (1998).
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his/her deprivation as characteristic of his/her world. That individual comes to
appreciate what little he/she has, and therefore appears to be not so far down the utility
ladder in his/her own mind. However, it will become clear that he/she lacks adequate
nourishment, clothing, shelter or education when compared to another individual who is
comparatively better off. The economic well-being of the elderly relative to the nonelderly is first compared in Section 4.2.1 using final and disposable income measures.
The composition of income of different age groups is detailed in Section 4.2.2.
Equivalence scales are used to account for differences in income unit size between
elderly and non-elderly income units in Section 4.2.3. Section 4.2.4 analyses the
position of the elderly within the income distribution of the population.

4.2.1

Final and Disposable Income

Final income is the most comprehensive income measure used by the Australian Bureau
of Statistics (ABS). Final income takes into account all receipts and payments that affect
income. They include:


private income - income from wages and salaries, profits and losses, superannuation
and annuities, and investments;



direct benefits - regular cash government transfers5;



indirect benefits - goods and services provided free or subsidised by the
government, e.g. government provision of education, health and housing;



direct tax – e.g. personal income tax and Medicare levy;



indirect tax - tax paid on production inputs and tax paid by households on final
products, e.g. taxes on petrol and tobacco (ABS, 2001b).

Net direct benefits are the difference between direct benefits and tax; net indirect
5

The terms ‘direct benefits’ and ‘government transfers’ will be used interchangeably throughout the
thesis.
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benefits are the difference between indirect benefits and taxes.

The final income measure is taken from the ABS publication Government Benefits,
Taxes and Household Income (2001b), which contains detailed information about
benefits and taxes paid by different household types from the 1998-99 Household
Expenditure Survey (HES). The household is used as the unit of analysis for final
income instead of the income unit because of the difficulty of allocating indirect taxes
between people or groups of people other than a household. An elderly household refers
to a household with the reference person aged 65 or over. The final income of
household h is

Yhf = Yhp + Bhd + Bhi − Thd − Thi
where

(4.1)

Yhf

= final income of household h

Yhp

= private income of household h

Bhd

= direct benefits of household h

Bhi

= indirect benefits of household h

Thd

= direct tax of household h

Thi

= indirect tax of household h

and the disposable income is

Yhd = Yhp + Bhd − Thd
where

Yhd

(4.2)

= disposable income of household h

As shown in Table 4.1, private income increases with age, peaking in the 45-54 years
group, then declines from households with reference persons aged 55 onwards. Elderly
households have relatively low private incomes as they are most likely to consist of
retirees. In the 1996-97 Survey of Income and Housing Costs (SIHC), 2,024 or 94.5 per
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cent of elderly persons are not in the labour force6. On the other hand, households with
reference persons aged 25-54 have the highest private income levels as this age group is
most likely to be working. In the 1996-97 SIHC, only 116 or 5.4 per cent of elderly
persons are working, compared to 6,222 or 75.1 per cent of persons aged 25-54.

As shown in Table 4.1, elderly households receive mean direct benefits of $9,567.17,
over 1.5 times the level received by non-elderly households. Furthermore, direct
benefits, being regular cash government transfers, are generally means-tested. The
lower the private income, the higher the direct benefits received. As elderly households
earn the lowest level of private income, they also receive the highest level of direct
benefits. In 1998-99, the annual mean Age Pension received by elderly households was
$7,986.20, making up the bulk of their direct benefits (ABS, 2001b).

As with direct benefits, there is a strong relationship between private income and direct
tax7, this time a positive one. As private income increases, so does direct tax. As shown
in Table 4.1, elderly households have the lowest private income, so they pay the lowest
direct tax of $1,586.19. This reflects the progressive nature of personal income tax. As
private income increases, the proportion of private income paid as personal income tax
increases. As shown in the table, the highest direct tax is paid by those mostly likely to
be in the labour force, being households within the 25-54 years age group.

The highest indirect benefits are received by non-elderly households instead of elderly
households, especially those in the 35-44 years age group ($12,674.36). This is because
non-elderly households are strongly reliant on education benefits. Households in the 35
6
While non-labour force participation does not necessarily represent retirement, persons in this age group
who are not in the labour force are more likely to be retirees than other age groups.
7
Taxes are expressed as negative values because they lower income.
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to 44 years age group received an average of $7,427 of education benefits from the
government in 1998-99 (ABS, 2001b). Such households generally have dependent
children who are still studying and therefore receive education benefits. In comparison,
elderly households usually do not have dependent children. Elderly households receive
more health benefits, being $7,096.12 or over 1.5 times the amount received by the nonelderly. Studies like King et al (199b), Peterson (2000) and Visco (2001) confirm the
importance of health benefits to the elderly in Australia. As stated previously in Chapter
2, Peterson (2000) finds that the elderly consume three to five times more health care
services per capita than the non-elderly.

Indirect taxes have a positive relationship with private income. Households that earn
higher private incomes have a higher capacity to purchase goods to which indirect taxes
are attached. Elderly households, having the lowest level of private income, pay the
lowest amount of indirect tax of $2,416.82. The main form of indirect tax paid by
elderly households is taxes on dwellings, e.g. property taxes, due to their high
homeownership rates.

Because elderly households receive higher direct benefits and pay lower direct taxes
than non-elderly households, their disposable income is substantially higher than their
private income. As shown in Table 4.1, the disposable income of elderly households is
almost twice their private income, while the disposable income of younger households
is lower than their private income, as the direct tax liabilities of non-elderly households
exceed their direct benefits. The position of elderly households improves even more
after including indirect benefits and taxes. However, elderly households remain the
worst-off group in terms of both disposable and final income. This is predominantly due
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to their low private income level relative to other age groups.

Table 4.1 Mean annual income, benefits and taxes, by age of the household reference person,
1998-99, dollars
Income

Age of the reference person

descriptive

Under 25

25-34

35-44

45-54

55-64

65 or over

Private income

36,934.35

45,139.03

49,727.08

58,258.69

33,217.62

10,458.81

Direct benefits

5,404.09

4,338.29

4,589.61

3,351.74

5,715.90

9,567.17

Direct tax

-7,790.66

-10,599.08

-11,769.69

-14,092.65

-7,088.82

-1,586.19

Disposable

34,547.78

38,878.24

42,547.00

47,517.78

31,844.70

18,439.79

Indirect benefits

7,751.56

8,680.74

12,674.36

9,759.58

7,464.25

9,719.43

Indirect tax

-3,735.51

-4,392.51

-4,980.16

-5,399.39

-4,068.71

-2,416.82

Final income

38,563.83

43,166.47

50,241.20

51,877.97

35,240.24

25,742.40

income

Source: ABS (2001b)

Johnson and Dawkins (1998) present similar findings. They find that both disposable
and final incomes are highest for family formation income units, but relatively low for
pre-family formation, pre-retirement and retirement income units8. As reported in Table
4.2, mean real weekly final income9 in 1993-94 increased from $293 for pre-family
formation income units to $583 for family formation income units, and declined to $408
and $341 for pre-retirement and retirement income units respectively. Net direct
benefits10 increase sharply for retirement income units, almost 6.5 times the net direct
benefits of pre-retirement income units. As with my results, Johnson and Dawkins’
(1998) results reflect the importance of direct benefits to elderly income units.

8

Pre-family formation income units are income units with reference persons aged 15-24 and without
dependants; family formation income units have reference persons aged 25-54; pre-retirement income
units have reference persons aged 55-64; retirement income units have reference persons aged 65 or over.
9
Johnson and Dawkins (1998) report their results in 1988-89 dollars so that they can compare final
income in 1981-82 with 1993-94. As both years show a similar trend, only the more recent results, that is,
the 1993-94 results, are reported in this chapter.
10
Net direct benefits are direct benefits less direct tax.
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Table 4.2 Mean weekly income and benefits, by income unit type, 1993-94, 1998-89 dollars
Income descriptive

Private income
Net direct benefits
Disposable income

Income unit type
Pre-family

Family

Pre-

formation

formation

retirement

255

571

317

98

-16

-88

20

129

239

483

337

227

54

100

71

114

293

583

408

341

Net indirect benefits
Final income

Retirement

Source: Johnson and Dawkins (1998)

A qualification needs to be made with regards to final income analysis. While it is easy
to acknowledge the existence of indirect benefits and tax, their evaluation and
quantification are difficult. Because of their non-cash nature, their values are not
directly observable (Quinn, 1987; Travers and Richardson, 1993; Saunders, 1994). The
ABS (2001b) generally values indirect benefits based on the government’s cost of
provision. However, Quinn (1987), Hurd (1990) and Saunders (1994) all argue that the
benefit may be worth much less to the recipients than the actual cost to the
government11. Moreover, only selected indirect benefits are covered by the HES.
Indirect benefits arising from government provision of defence, public order and safety,
transport and communication are not included though they do improve economic wellbeing. The rationale given by the ABS (2001b) for their exclusion is the lack of
available data and the absence of a clear conceptual principle upon which allocation of
these indirect benefits to different household types can be carried out. Thus, the
disposable income measure, which takes into account only direct benefits and taxes, is

11

Quinn (1987) evaluates the value of an indirect benefit by its market value, that is, the cost to an
individual of purchasing the benefit in the market. The study proposes the use of the cash equivalent
value method, that is, the minimum amount of cash the recipient would accept instead of the non-cash
benefit.
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more commonly used (King et al, 1999a; King et al, 1999b)12.

Table 4.3 compares the 1998-99 disposable income of households reported in the
publication Government Benefits, Taxes and Household Income, Australia (ABS,
2001b) with the 1996-97 disposable income of income units from the 1996-97 SIHC.
Disposable income from the 1996-97 SIHC is generally lower for each age group. This
is because each household can consist of several income units living together. The
largest difference in disposable income between the two sources is for the age group
under 25 years old because persons under 25 years old are most likely to be single
income units living together and sharing expenses. Elderly households are most likely to
contain only one income unit. Therefore, disposable income for both elderly households
and income units are similar. The relationship between disposable income and age,
however, remains clear, with disposable income increasing up the age group, then
declining from the group with reference persons aged 55 or over onwards13.

Table 4.3 Mean annual disposable income, by age of the reference person, 1996-97, dollars
Age of the reference person

1998-99 household

1996-97 income unit

Under 25

34,547.78

16,303.36

25-34

38,878.24

30,150.24

35-44

42,547.00

36,338.20

45-54

47,517.78

37,709.81

55-64

31,844.70

25,865.18

65 or over

18,439.79

18,470.57

Source: Author’s calculations using the 1996-97 SIHC, ABS (2001b)

12

Analysis of economic well-being using final income ends at this point. Attention is now focused more
on disposable income.
13
From here on, the analysis is conducted using the 1996-97 SIHC.
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4.2.2

Income Composition

Table 4.4 shows the principal income sources of income units disaggregated by age of
income unit reference person (typically a male) in 1996-97. Over three-quarters of
income units with reference persons aged under 55 have wage and salary or profits from
their own businesses as their principal income source, while only 7.8 and 1.1 per cent of
elderly income units have wage and salary or profits from their own businesses as their
principal income source. King et al (1999b) finds that only 3.6 per cent of elderly
Australians rely on earnings as their main source of income.

Elderly income units have a stronger reliance on non-work-related income sources such
as government cash transfers, superannuation and property investments, as most of them
are no longer working. In particular, over two-thirds of elderly income units rely on
government cash transfers, chiefly the Age Pension, as their main income source. King
et al (1999b) finds that 76.7 per cent of elderly Australians rely on government cash
transfers as their main income source. Note, however, that elderly females are more
dependent on government cash transfers than elderly males. In the 1996-97 SIHC, 78.3
per cent of elderly females have government cash transfers as their principal income
source; this proportion is lower for elderly males at 68.1 per cent. This reflects the fact
that elderly females receive lower income from superannuation, given that they would
have been less likely to participate in the labour force than males during their working
years, and more likely to have had interrupted working careers during child-bearing and
child-raising years. This is also partly caused by the existence of a gender pay gap in
Australia (Preston, 2003). In the 1996-97 SIHC, only 5.4 per cent of elderly females rely
on superannuation as their principal income source, in contrast to 13.7 per cent of
elderly males. The importance of government cash transfers as a principal income
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source for elderly persons is expected to decline in the coming years as superannuation
coverage increases.

Table 4.4 Principal income sources, by age of the income unit reference person, 1996-97, per
cent
Principal income source

Age of the reference person
Under

25-34

35-44

45-54

55-64

65-74

25

75 or

Total

over

Wage and salary

69.1

73.4

69.0

66.1

40.3

4.3

0.5

54.9

Own business

1.1

4.6

8.5

11.0

8.1

3.5

0.6

5.7

Government transfers

20.5

16.9

17.9

17.3

36.7

67.5

78.9

29.4

Superannuation

0.0

0.0

0.2

0.8

5.9

12.5

7.3

2.6

Property investments

1.8

1.7

2.1

2.6

6.1

10.7

11.6

4.0

Other

2.5

1.3

1.0

0.4

1.3

0.5

0.4

1.2

No positive source

4.9

2.1

1.4

1.7

1.6

1.0

0.8

2.1

Total

100.0

100.0

100.0

100.0

100.0

100.0

100.0

100.0

Sample

1,437

1,855

1,783

1,495

1,075

931

700

9,276

Populaton ('000s)

1,491.

1,890.1

1,733.7

1,410

996.1

893.1

668.8

9,083.

6

.0

3

Source: 1996-97 SIHC

4.2.3

Equivalence Scales

Income measures must take into account the fact that, in order to achieve the same level
of economic well-being, different income unit types require different levels of income.
An income unit with a larger number of people will require a higher level of income to
achieve the same level of economic well-being as another income unit with less people.
Also, adults usually require more income than children, and less income is needed for
income units sharing a dwelling than for an income unit not sharing a dwelling with
others (ABS, 2001b). According to the 1996-97 SIHC, there is an average of 1.5 persons
per elderly income unit compared to 2.1 persons per non-elderly income unit. If an
average elderly income unit and non-elderly income unit both have a disposable income
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of $100, the elderly income unit is better off because its $100 is used to meet the needs
of fewer people. The disposable income measure should rightfully show that the elderly
income unit has a higher income relative to the non-elderly income unit as the former is
actually better off. This is achieved by means of an equivalence scale, a ratio used to
adjust disposable income for income unit size. The equivalent income of income unit x
is calculated as follows

Yxe = Yxd ⋅ e x

(4.3)

where Yxe

= equivalent income of income unit x

Yxd

= disposable income of income unit x

ex

= equivalence scale applicable to income unit x

The two equivalence scales used by the ABS (1998c) are the Henderson scale and the
OECD (Organisation for Economic Cooperation and Development) scale14. In both
scales, a standard income unit, which is a couple with two dependent children, has an
equivalence scale of one. Income units that require less income to achieve the same
level of economic well-being as the standard income unit have a higher equivalence
scale, and vice versa for income units that require more income.

The mean annual disposable and equivalent incomes of income units disaggregated by
age of income unit reference person are shown in Table 4.5. For all age groups,
equivalent income is higher than disposable income. This is because the mean income
unit sizes for all age groups are smaller than the standard income unit size of a couple
and two dependent children. The largest increase in income after the equivalence scales
are applied occurs within the group aged under 25 and 65 or over, where equivalent
incomes are about twice the level of disposable income. These are the smallest income
units, with an average of 1.1 and 1.4 persons respectively. On the other hand, the
14

Refer to Appendix A4.1 for details on the Henderson and OECD equivalence scales.
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smallest increase in income occurs within the group aged 35-44, where equivalent
incomes are less than 1.5 times the level of disposable income. Income unit size is
largest for this age group, as this age group is most likely to have the largest average
number of dependent children (1.3 dependent children per income unit). Income units in
all other age groups have an average of less than one dependent child per income unit.

Even though the relative position of elderly income units generally improves after the
application of equivalence scales, their equivalent income remains lower than that of the
non-elderly. Johnson and Dawkins (1998) also find that the general effect of using an
equivalence scale is to compress the difference between age-related income levels, but
the life-cycle pattern remains evident.
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Table 4.5 Mean annual disposable and equivalent incomes and income unit size by age of the income unit reference person, 1996-97, dollars
Income descriptive

Age of the reference person
Under 25

25-34

35-44

45-54

55-64

65-74

75 or over

Total

Disposable income

16,303.36

30,152.51

36,353.34

37,719.14

25,882.88

19,371.05

17,307.06

27,762.22

Henderson equivalent income

29,532.31

43,693.93

44,802.52

49,523.33

40,038.34

35,265.66

33,650.58

40,515.78

OECD equivalent income

40,846.32

54,131.37

51,073.76

56,421.29

45,613.15

37,934.30

36,814.11

47,919.91

Income unit size (persons)

1.1

2.1

2.9

2.4

1.7

1.5

1.3

2.0

Ratio of Henderson equivalent to disposable income

1.8

1.4

1.2

1.3

1.5

1.8

1.9

1.5

Ratio of OECD equivalent to disposable income

2.5

1.8

1.4

1.5

1.8

2

2.1

1.7

Source: Author’s calculations using the 1996-97 SIHC
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4.2.4

Position Within the Income Distribution15

This section examines the position of elderly income units relative to the non-elderly
within the income distribution for the whole population. Table 4.6 shows that elderly
income units are concentrated in the second to fourth deciles of the income unit
disposable income distribution for the whole population. In contrast, non-elderly income
units are more or less equally spread out across the population’s income distribution.
When the Henderson equivalence scale is applied, elderly income units remain
concentrated in the second to fourth deciles. When the OECD equivalence scale is
applied, the pattern is again similar, though there is now a sharp spike in the proportion
of elderly income units in the third decile. King et al (1999b) presents similar results.
They find that almost two-thirds of retired persons16 are concentrated in the third to fifth
deciles of equivalent disposable income in 1995-9617.

Table 4.6 Positions of elderly and non-elderly income units in the income distribution, 1996-97
Income unit
type

Decile
1

2

3

4

5

Total

6

7

8

9

10

Disposable income
Elderly

2.7

30.5

21.6

15.2

8.6

8.3

5.6

3.0

2.2

2.4

100.0

Non-elderly

10.7

6.5

7.7

9.1

10.1

10.4

10.9

11.4

11.6

11.6

100.0

Henderson equivalent income
Elderly

3.0

20.3

19.8

17.4

9.5

8.3

6.8

6.8

3.3

4.8

100.0

Non-elderly

11.5

7.8

8.0

8.5

10.1

10.3

10.7

10.7

11.4

11.1

100.0

OECD equivalent income
Elderly

3.1

10.2

34.2

13.8

14.0

8.1

5.3

4.4

3.5

3.2

100.0

Non-elderly

11.8

6.1

8.5

9.2

9.2

10.4

11.0

11.7

10.8

11.4

100.0

Source: Author’s calculations using the 1996-97 SIHC

15

Refer to Appendix A4.2 for the income unit income range of each disposable, Henderson equivalent
and OECD equivalent decile.
16
Persons aged 60-64 years old who are retired or persons aged 65 years or over.
17
King et al (1999a) assigns one point to a single person, 1.67 to a couple, and 0.3 to each dependent
child.
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4.2.5

Summary

Because the elderly receive higher direct benefits and pay lower direct taxes than the
non-elderly, their disposable income is substantially higher than their private income.
The position of elderly households improves even more after accounting for indirect
benefits and taxes. However, the elderly remain worse off than other groups in terms of
both disposable and final income. This is predominantly due to their low private income
level relative to other age groups. In terms of income composition, the elderly,
especially females, are strongly dependent on government cash transfers. Over twothirds of elderly income units rely on government cash transfers, chiefly the Age
Pension, as their main income source. After applying the equivalence scales, it is found
that income improves significantly for elderly income units due to their small income
unit size relative to other age groups. However, as with unequivalised final and
disposable income, the equivalent income of elderly income units remains generally
lower than for other age groups. Elderly income units are concentrated in the second to
fourth deciles of the income distribution for the whole population, while non-elderly
income units are more equally spread out across the income distribution.

4.3

Assets

While income is a flow, an asset is a stock. Certain assets yield observable income
flows, e.g. interest-bearing or dividend-bearing assets; assets that do not yield
observable income flows include housing equity and motor vehicles. Income alone does
not accurately measure economic well-being for the following reasons. First, the sale of
assets produces income, which can be used to purchase goods and services for
consumption (Whiteford and Bond, 1999). Second, homeownership yields a flow of
benefits and services in the form of imputed rent. Thus, two income units may have
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similar income levels, but the one who owns no assets could be substantially worse off
than the one with assets to draw on when needed.

4.3.1

Asset Estimates

The asset imputation methods explained in Chapter 3 are used to impute values for
interest-bearing assets, investment assets and rental equity. Housing equity is obtained
directly from the 1996-97 SIHC. Interest-bearing, investment and rental assets yield
observable income flows, while housing equity does not. The rightmost column in
Table 4.7 shows that mean total assets and asset ownership rate generally increase with
age then decline slightly in the oldest age group18. Mean total assets peak at
$221,794.34 for income units with reference persons aged 65-74, then declines slightly
to $212,667.87 for income units with reference persons aged 75 or over. The proportion
of income units owning assets increases from 18.8 per cent of income units with
reference persons aged under 25 to 87.5 per cent for income units with reference
persons aged 65-74, then falls to 83.9 per cent for income units with reference persons
aged 75 or over. My findings are supported by Harding et al (2002), who find that
wealth typically increases with age until retirement. In the retirement period, there is
typically some drawing down of assets. Harding et al (2002) find that, in 1997, wealth19
increased with age and peaked in the 65-74 years age group, then fell in the group aged
75 or over. The 65-74 years age group also has the highest wealth holdings in 1997
because their prime asset accumulation years took place during the long economic boom
after World War II. In contrast, the oldest group’s adult lives coincided with the 1930s

18

A qualification needs to be made here that housing debt has been deducted from the house value to
arrive at a net asset value. Rental equity is also a net measure, having taken into account the mortgage
liability owed against the rental property. However, due to data restrictions, the interest-bearing and
investment assets are measured on a gross asset basis.
19
The wealth sources used in Harding et al (2002) include owner-occupied housing, shares, cash,
investment properties, own business and accumulated value of superannuation.
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Depression and World War II.

Table 4.7 shows that mean interest-bearing and investment assets and the proportions of
interest-bearing and investment asset owners generally increase with age and peak in
elderly age groups. However, the proportion of rental asset owners peak in younger
groups. The proportion of rental asset owners peak in income units with reference
persons aged 35-54 at over 11 per cent. Ownership of rental investment properties
appears to increase through the prime working years20, but decline in pre-retirement
years. This potentially reflects negative gearing motives. The ABS (1998b) presents
similar results, finding only 4 per cent of income units with reference persons aged 1834 are investors in 1997, while 9 and 12 per cent of income units with the reference
person aged 35-44 and 45-54 are investors in the same year. After that, the incidence of
rental property investment starts to fall, reaching only 3 per cent among elderly income
units.

Table 4.7 shows that mean housing equity generally increases with age and peaks in the
group with reference persons aged 65-74 at $133,250.73. The proportion of
homeowners is also highest in this age group (81.8 per cent). The housing tenure of an
income unit is strongly related to life-cycle stages. The pattern usually starts with
renting in the early adulthood stage as many young adults are studying or just starting
their careers, and usually have lower incomes than older life-cycle groups. Thus, they
are more mobile and may not have enough income or savings to enter into
homeownership. This is followed by leveraged homeownership during the stage of
forming partnerships and bearing children, followed by outright home ownership as

20

25-54 years
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mortgages are paid off. Couples with children are likely to have higher incomes because
of more established careers. They are therefore more likely to be able to pay for
homeownership21 (ABS, 2001a).

As shown in Table 4.8, the group with reference persons aged 45-54 has the highest
mean home value of $148,732.43. However, this age group also has relatively high
mortgages, their loan-to-value ratio being 12.9 per cent. Loan-to-value ratios decrease
with age, from 69.8 per cent for those aged under 25 years old to under 1 per cent for
elderly income units. Similarly, the proportion of outright homeowners within each age
group increases with age, peaking in elderly age groups at over 70 per cent. This is in
accordance with the life-cycle hypothesis. Percival (1998) finds that the highest rate of
outright homeownership occurs amongst households in the lowest income groups, of
which the majority are elderly.

21

However, family breakdowns can disrupt the pattern described above. When family breakdowns occur
due to divorce or separation, there is a reversal in the trend towards home ownership. Because of reduced
family income and splitting of assets, families may move from homeownership back to renting (ABS,
2001a).
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Table 4.7 Mean asset values and proportion of income units that own assets, by age of the
income unit reference person, 1996-97
Age of the
reference person

Interest-

Investment

bearing assets

assets

Rental assets

Housing

Total

equity

Mean assets (dollars per year)
Under 25

733.97

403.02

512.21

1,463.79

3,112.99

25-34

3,109.30

3,329.17

4,065.64

27,430.56

37,934.67

35-44

5,117.03

8,143.11

12,641.38

78,920.86

104,822.38

45-54

15,158.81

17,511.61

15,450.96

129,551.18

177,672.56

55-64

22,960.53

27,229.70

15,211.06

126,423.15

191,824.44

65-74

42,663.85

27,752.86

18,126.90

133,250.73

221,794.34

75 or over

49,667.82

30,547.73

10,116.20

122,336.12

212,667.87

Total

14,466.94

12,995.36

9,936.45

77,093.67

114,492.43

Proportion of income units who owns the assets (per cent)
Under 25

15.1

2.2

0.8

3.4

18.8

25-34

29.5

6.2

5.6

31.3

50.7

35-44

35.2

9.2

11.9

61.4

73.1

45-54

42.6

12.9

11.3

74.2

80.8

55-64

50.2

13.6

9.9

76.8

83.6

65-74

61.7

11.4

8.2

81.8

87.5

75 or over

61.5

8.5

3.9

73.4

83.9

Total

38.1

8.7

7.5

52.2

64.1

Source: Author’s calculations using the 1996-97 SIHC
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Table 4.8 Mean house and annual loan values, by age of the income unit reference person, 1996-97, dollars
Age of the reference

Mean house valuea

Mean outstanding Loan

Mean loan-to-value
c

person
Mortgage loan

Loan for alterations or

Total

Per cent of outright

ratio (per cent)

homeowner

b

additions
Under 25

4,846.86

3,343.31

39.76

3,383.07

69.8

0.2

25-34

48,332.12

20,632.15

269.42

20,901.57

43.2

5.9

35-44

106,303.44

26,083.12

1,299.46

27,382.58

25.8

21.6

45-54

148,732.43

18,162.81

1,018.44

19,181.25

12.9

40.2

55-64

131,420.99

4,344.52

653.32

4,997.84

3.8

63.3

65-74

134,011.31

642.52

118.06

760.58

0.6

77.2

75 or over

122,512.91

172.71

4.09

176.80

0.1

70.8

Total

90,838.10

13,192.18

552.25

13,744.43

15.1

31.4

Source: Author’s calculations using the 1996-97 SIHC
Notes:
a. House value is represented by the survey respondent’s estimated sale price of the home in 1996-97
b. Total loan = Mortgage loan + Loan for alterations or additions
c. Loan-to-value ratio = Total loan / Home value x 100 per cent
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4.3.2

Summary

The main findings from the asset analysis indicate that elderly income units are
generally better off than non-elderly income units in terms of asset ownership. There is
a strong positive relationship between asset levels and age, and asset levels and the
governing economic conditions during prime asset accumulation years. Asset
accumulation generally rises as age increases, but declines for the oldest age group as
there is typically some drawing down of assets during retirement. Asset levels also tend
to be highest for the 65-74 years age group, whose prime asset accumulation years took
place during the economic boom after World War II. The level of housing equity of an
income unit is strongly related to life-cycle stages, whereby younger age groups start off
by renting and then owning homes with mortgages as they form partnerships to finally
outright homeownership during old age, though this pattern may be disrupted by family
breakdowns. The high asset levels of the elderly can be realised to meet expenses and
maintain consumption. It must be noted, however, that a high proportion of the elderly’s
assets are held in the form of housing equity, which may result in a loss of
homeownership if they need to realise their housing equity.

4.4

Poverty

A poverty line is a benchmark income level for an income unit type, where the income
unit is deemed to be in poverty if its income falls below the benchmark level (IAESR,
1996). The Henderson poverty line is used as the benchmark income level to calculate
poverty among the elderly. It is the best known and most commonly used poverty line
in Australia22 (Johnson, 1987). Analysis in this section focuses on poverty among the
elderly in different housing tenures. This is because the housing tenure of the elderly

22

Refer to Appendix A4.3 for details on the Henderson poverty line.
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plays an important role in determining their poverty level. The rate of homeownership
among the elderly is over 70 per cent in Australia, and owner-occupied homes are
exempt from asset-testing in the calculation of pension entitlements. Thus,
homeownership has traditionally been regarded as an important instrument in the
alleviation of poverty among the elderly (Bradbury et al, 1987). The headcount poverty
rate, poverty gap and Foster measures that are used are described in Section 4.4.1. The
importance of housing costs in measuring poverty is highlighted in Section 4.4.2.
Poverty results are presented in Section 4.4.3. A summary of the results is reported in
Section 4.4.4.

4.4.1

Poverty Measures

The most common poverty measure is the headcount poverty rate measure, defined
simply as the proportion of income units below the poverty line, that is
H=

n
N

where

(4.4)
H = headcount poverty rate
n

= number of income units below the poverty line

N = total number of income units

The extent to which an elderly income unit falls below or above the poverty line can be
measured by the poverty gap. The poverty gap for an income unit x can be expressed as

(

)

G x = Yxl − Yxd / Yxl

where

(4.5)

Gx

= poverty gap of income unit x

Yxl

= poverty line income of income unit x

Yxd

= disposable income of income unit x

Thus, if Gx is positive (negative), it indicates the extent to which the income unit x is
below (above) the poverty line.

89

The headcount measure, however, fails to satisfy two important axioms for poverty
measurement - Sen’s (1976) monotonicity and transfer axioms. The monotonicity axiom
states that poverty increases when an income unit that lies below the poverty line suffers
a fall in income, that is, poverty is increased by an increase in the poverty gap of the
income units below the poverty line. The transfer axiom states that poverty increases
when income is transferred from an income unit below the poverty line to any other
richer income unit. Because the headcount measure satisfies neither axiom, it is likely to
distort the extent of poverty. To address this issue, we use the Foster class of poverty
measures (Foster et al, 1984)
1
Fα =
N

where

⎛ Yxl − Yxd
⎜
∑
⎜ Yl
x =1 ⎝
x
n

⎞
⎟
⎟
⎠

α

(4.6)

F = Foster measure

α = a parameter where α ≥ 0
When α = 0, F0 is simply equal to the headcount measure. When α ≥ 1, the poverty
measure Fα satisfies the monotonicity axiom because it takes into account both the
proportion of income units in poverty and the poverty gaps of these income units. When

α ≥ 2, Fα satisfies the transfer axiom as it accounts for the proportion of income units
in poverty, the poverty gaps of these income units and income inequality among those
in poverty. Thus, α can be regarded as a measure of poverty aversion, where a higher α
denotes a greater emphasis of Fα on those who are furthest below the poverty line.

4.4.2

Housing Costs

The measurement of poverty can be done on a before-housing cost (BHC) and afterhousing cost (AHC) basis. BHC poverty measurement is solely based on an income
unit’s disposable income, while AHC poverty measurement takes into account both

90

disposable income and benchmark housing cost levels, the housing outlay thought to be
necessary to achieve a minimum satisfactory standard of housing. The AHC disposable
income of an income unit is its disposable income less housing costs, that is,

Yxa = Yxd − hx
where

(4.7)

Yxa

= AHC disposable income of income unit x

Yxd

= disposable income of income unit x

hx

= housing cost of income unit x

The housing costs of homeowners are the sum of property taxes such as water and land
rates, loan repayments for mortgages, additions or alterations to the home, and
maintenance costs, set at 1 per cent of the house value. The housing costs of renters
consist of rent payments less Rent Assistance (RA)23. Rent-free income units do not
incur housing costs.

The comparison of BHC and AHC poverty is especially important in the case of the
elderly because over 70 per cent of elderly income units are outright homeowners who
have very low housing costs because they no longer have to make loan repayments. The
government also assists private renters in meeting housing costs by means of rent
assistance (RA) and provides State housing to those on low incomes. For those living in
State housing, government policy sets rent levels at up to 25 per cent of assessable
income24 (AIHW, 2002). The extent to which housing assistance reduces poverty
among elderly renters can be determined by analysing BHC and AHC poverty25.

23

For the purpose of poverty calculations, RA is treated as a housing subsidy instead of a government
transfer.
24
Assessable income is total income from all assessable sources, including usual wages and salary,
income from self-employment, government transfers, income from investments, and other regular income
such as superannuation, private cash scholarships, workers’ compensation, accident compensation,
alimony and other regular allowances. Each State and Territory uses its own definition of ‘assessable
income’ (AIHW, 2001).
25
Refer to Appendix A4.4 for details on housing costs for each income unit type that is necessary in order
to attain a satisfactory standard of housing.
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Various Australian studies have examined the extent to which economic well-being is
affected by housing costs. Studies that have highlighted the role of homeownership in
alleviating poverty include Bradbury et al (1987), Burke (1998), Karmel (1998), King
(1998) and Percival (1998).

Bradbury et al (1987) finds that the key factor determining the impact of housing costs
on poverty is housing tenure. Over 50 per cent of outright homeowners in BHC poverty
are lifted out of poverty after accounting for their housing costs. A significant
proportion of public renters in BHC poverty are also lifted out of poverty after paying
for their housing because of low rent payments (29.7 per cent). On the other hand, 9.9
per cent of homeowners with a mortgage and 5.9 per cent of private renters are pushed
into poverty after paying their housing costs.

Burke’s (1998) results concur with Bradbury et al (1987). Burke (1998) finds that in
both 1972-73 and 1996, the proportions of outright homeowners and public renters in
poverty fall after housing costs are accounted for, while the proportions of homeowners
with a mortgage and private renters in poverty increase after including housing costs.
For example, in 1996, 11.4 per cent of outright homeowners are found to be in BHC
poverty, but only 4.3 per cent remain in poverty after accounting for housing costs.
Similarly, the poverty rate for public renters falls from 38.2 to 19.9 per cent after
accounting for housing costs. On the other hand, the poverty rate for homeowners with a
mortgage and private renters increase from 6 to 8.4 per cent and 12.7 to 18.8 per cent
respectively.

King (1998) finds that there has been a rise in both BHC and AHC poverty between
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1973 and 1996. However, for both years, the AHC poverty rate is lower than the BHC
poverty rate. This suggests that a greater number of income units are lifted out of
poverty by low housing costs rather than pushed into it by high housing costs. King
(1998) finds the BHC and AHC poverty rate to be 12.5 and 8.2 per cent respectively in
1973, and 16.7 and 11.5 per cent respectively in 1996. The study, however, highlights
that the inclusion of housing costs in poverty rate calculations does not reduce the
poverty rate for all income unit types.

4.4.3

Results

Table 4.9 reports the BHC and AHC headcount poverty rates for elderly and non-elderly
income units by housing tenure. The table shows that the elderly face higher BHC
poverty rates than the non-elderly regardless of housing tenure. However, the poverty
rates of the elderly are significantly lowered by their low housing costs such that the
elderly have lower AHC poverty rates than the non-elderly.

Among the elderly, homeowners are generally better off than renters and rent-free
income units on a BHC basis. Elderly homeowners are more likely to be partnered,
while elderly non-homeowners are more likely to be widowed, separated or divorced.
Approximately 45 per cent of elderly homeowners in the 1996-97 SIHC are widowed,
separated or divorced, compared to 69 per cent of elderly non-homeowners. The latter
group is more likely to have suffered from reduced income and asset splitting during
family breakdowns. As shown in Table 4.10, both the BHC and AHC poverty rates of
elderly income units who are widowed, separated or divorced are highest at 46.8 and 8.4
per cent respectively.
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All elderly housing tenures have lower AHC than BHC poverty rates. However, elderly
non-homeowners experience the largest percentage point decreases in poverty rate when
evaluated on an AHC basis. This reflects the low housing costs that elderly nonhomeowners pay. 91 per cent of elderly renters receive housing assistance from the
government either in the form of RA or public housing subsidy; rent-free income units
have zero housing costs. Elderly public renters enjoy the largest drop in poverty rate of
51.3 percentage points after accounting for housing costs. However, elderly
homeowners do not receive housing assistance. Elderly homeowners with a mortgage
are also encumbered with loan repayments; they therefore have the smallest drop in
poverty rate of 5.6 percentage points.
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Table 4.9 Headcount poverty rates, elderly and non-elderly income units, by housing tenure,
1996-97, per cent
Housing tenure

Headcount poverty rate

Sample

Population
('000s)

BHC

AHC

Percentage point change

Outright homeowner

20.8

5.8

-15.0

1,189

1,163.2

Homeowner with a

20.6

15.0

-5.6

58

57.7

Private renter

50.7

10.4

-40.3

135

132.1

Public renter

56.2

4.9

-51.3

127

96.1

Rent-free

49.1

8.3

-40.8

122

112.8

Total

27.5

6.6

-20.9

1,631

1,561.9

Outright homeowner

14.9

8.6

-6.3

1,763

1,684.2

Homeowner with a

7.8

15.2

7.5

2,063

1,890.7

Private renter

25.4

21.8

-3.6

2,551

2,640.9

Public renter

36.7

16.5

-20.2

356

299.3

Rent-free

41.9

20.1

-21.8

912

1,006.2

Total

21.3

16.7

-4.5

7,645

7,521.4

Elderly

mortgage

Non-elderly

mortgage

Source: Author’s calculations using the 1996-97 SIHC

Table 4.10 Headcount poverty rates, elderly income units, by marital status, 1996-97, per cent
Marital status

Headcount poverty rate

Sample

Population
('000s)

BHC

AHC

Percentage point change

Married or defacto

5.0

4.6

-0.5

703

707.4

Separated, widowed or

46.8

8.4

-38.4

830

759.0

Never married

40.9

8.2

-32.6

98

95.5

Total

27.5

6.6

-20.9

1,631

1,561.9

divorced

Source: Author’s calculations using the 1996-97 SIHC
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As shown in Table 4.11, significant proportions of elderly housing tenures are lifted out
of poverty after housing costs are accounted for. Again, the housing tenure within which
the elderly are best and worst off is public rental housing and homeownership with a
mortgage respectively. 91.2 per cent of elderly public renters are lifted out of poverty
after accounting for housing costs and none who are out of BHC poverty are pushed
into it by high housing costs. On the other hand only 67.5 per cent of elderly
homeowners with a mortgage are lifted out of poverty after accounting for housing
costs, while 10.4 per cent of elderly homeowners with a mortgage who are out of BHC
poverty are pushed into poverty by high housing costs.

Table 4.11 AHC poverty status, by BHC poverty status and elderly housing tenure, 1996-97,
per cent
Housing tenure

AHC poverty status

Sample

Population

In poverty

Out of poverty

Total

(‘000s)

Outright homeowner

26.4

73.6

100.0

253

241.8

Homeowner with a mortgage

32.5

67.5

100.0

13

11.9

Private renter

17.8

82.2

100.0

67

67.0

Public renter

8.8

91.2

100.0

69

54.0

Rent-free

16.8

83.2

100.0

58

55.4

Total

21.8

78.2

100.0

460

430.1

Outright homeowner

0.4

99.6

100.0

936

921.4

Homeowner with a mortgage

10.4

89.6

100.0

45

45.8

Private renter

2.8

97.2

100.0

68

65.1

Public renter

0.0

100.0

100.0

58

42.1

Rent-free

0.0

100.0

100.0

64

57.5

Total

0.9

99.1

100.0

1,171

1,131.9

Below BHC poverty line

Above BHC poverty line

Source: Author’s calculations using the 1996-97 SIHC

The term ‘income-poor’ is used to define income units in BHC poverty. The mean BHC
and AHC poverty gaps of the income-poor elderly are calculated to determine the extent
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of poverty on a before- and after-housing cost basis. As shown in Table 4.11, elderly
income-poor private and public renters have the lowest mean BHC poverty gap of 3.6
and 3.9 per cent (of BHC poverty line incomes) respectively as they have the highest
mean disposable income of over $9,40026. On the other hand, elderly income-poor rentfree income units have the highest BHC mean poverty gap of 18.7 per cent. They have
the lowest mean disposable income due to relatively low private income and
government transfers. The majority of elderly income-poor rent-free income units are
widowed, separated or divorced persons living with their relatives.

As homeowners with a mortgage have the highest mean housing costs of $3,999.31,
their AHC position is the worst. In fact, they suffer from an increase in mean poverty
gap of 4.9 percentage points, indicating that the extent of poverty among income-poor
elderly homeowners with a mortgage worsens after accounting for housing costs. On the
other hand, all other elderly income-poor housing tenures experience a decrease in mean
poverty gap after accounting for housing costs.

While only 3.7 per cent of elderly income units are homeowners with a mortgage, recent
evidence shows that income units are becoming homeowners at a later age. According
to the ABS (2002a), the proportion of first homebuyer income units whose reference
person was aged under 35 fell from 70 to 62 per cent between 1988 and 1996-97. As a
result, the median age of the reference person of first homebuyer income units rose from
30.2 to 31.8 years in the same period. Evidence also shows that first homebuyers are
now using more debt to leverage purchases as compared to earlier cohorts. According to
the National Housing Strategy (1991), the average loan-to-value ratio for first

26

This is mainly due to high government transfers of over $9,000.
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homebuyers was 73 per cent in 1987-88. By 1997, it had risen to 86 per cent (Wood et
al, 2002)27. These figures indicate that the proportion of income units entering old age
with outstanding mortgages will increase. Furthermore, they will enter old age with
higher outstanding mortgage debt than before. Homeowners with a mortgage do not
receive housing assistance as renters do. Thus, the proportion of elderly income-poor
suffering from large AHC poverty gaps is likely to increase as an increasing proportion
of elderly homeowners find that they have to meet loan repayments in their old-age
without housing assistance from the government.

27

Both the National Housing Strategy (1991) and Wood et al (2002) use the ABS Australian Housing
Survey to calculate the average loan-to-value ratios. Thus, the ratios from both studies are comparable.

98

Table 4.12 Impacts of annual income and housing costs on mean poverty gap, by elderly income-poor housing tenure and marital status, 1996-97,
dollars
Private
income

Government
transfers

Direct

Disposable

Housing

income

costs

a

tax

Mean poverty gap

BHC

AHC

Percentage

(per cent)

(per cent)

point change

Housing tenure
Outright homeowner

852.47

7,894.49

-39.76

8,786.72

2,372.12

12.4

-6.8

-19.2

Homeowner with a mortgage

420.06

8,869.76

0.00

9,289.82

3,999.31

5.7

10.6

4.9

Private renter

66.60

9,370.66

0.00

9,437.26

2,642.60

3.6

-16.1

-19.7

Public renter

383.96

9,147.35

-0.67

9,531.98

2,217.24

3.9

-23.7

-27.6

Rent-free

139.47

7,981.10

-0.47

8,121.04

0.00

18.7

-35.0

-53.7

Total

567.43

8,494.45

-22.50

9,084.39

2,134.41

10.6

-13.5

-24.1

Source: Author’s calculations using the 1996-97 SIHC
Note:
a. The negative direct tax values indicate are due to some elderly income units receiving refundable tax offsets such as the franking tax offset.
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Table 4.13 reports the Foster measure results. An analysis of the BHC Foster measure
shows that when α = 028, poverty is highest among elderly public renters and lowest
among homeowners. However, this is equivalent to a headcount measure .When α = 1
and α = 2 are used, poverty is highest among elderly rent-free income units, as the BHC
mean poverty gap of elderly rent-free income units in BHC poverty is the largest at 18.7
per cent. The low mean BHC poverty gaps of renters in BHC poverty is reflected in the
Foster measure as their BHC poverty level falls below that of homeowners as α
increases.

When α = 0 on an AHC basis, poverty is highest among homeowners with a mortgage
at 0.150 due to high housing costs in the form of loan repayments. On the other hand,
AHC poverty is lowest among public renters at 0.049 due to low housing costs This
pattern remains the same for the different housing tenures when α = 1 and α = 2. The
low AHC mean poverty gaps of renters in AHC poverty keep their poverty levels low
relative to other housing tenures, who have higher poverty gaps of over 50 per cent.

Comparing BHC and AHC Foster measure results, it is shown that the elderly generally
have lower AHC than BHC poverty when α = 0, regardless of housing tenure. However,
given the large AHC mean poverty gaps of income units in AHC poverty, the difference
between BHC and AHC Foster measures for each housing tenure narrows as α
increases. This finding once again reflects the importance of the poverty gap in poverty
calculations. While many elderly income units are lifted out of poverty after housing
costs are accounted for, as revealed by the headcount measure, income units left in AHC

28

Recall that this is equal to the headcount poverty rate. This is not in percentage form for the purpose of
comparison with the other Foster measures.
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poverty actually suffer from higher mean poverty gaps than income units in BHC
poverty. We can therefore conclude that the headcount measure underestimates poverty
for the elderly in housing tenures who have high poverty gaps relative to housing
tenures with low poverty gaps. Similarly, AHC poverty is underestimated by the
headcount measure because it fails to account for the fact that the mean poverty gap of
those in AHC poverty is higher than those in BHC poverty.

Table 4.13 BHC and AHC poverty measures, by elderly housing tenures, 1996-97
Housing tenure

Headcount poverty

Mean poverty

rate (per cent)

gap (per cent)

Foster measure
α=0

α=1

α=2

BHC basis
Outright homeowner

20.8

12.4

0.208

0.026

0.016

Homeowner with a

20.6

5.7

0.206

0.012

0.002

Private renter

50.7

3.6

0.507

0.018

0.001

Public renter

56.2

3.9

0.562

0.022

0.001

Rent-free

49.1

18.7

0.491

0.092

0.070

Total

27.5

10.6

0.275

0.029

0.017

Outright homeowner

5.8

52.6

0.058

0.030

0.030

Homeowner with a

15.0

55.8

0.150

0.083

0.097

Private renter

10.4

22.4

0.104

0.023

0.011

Public renter

4.9

26.3

0.049

0.013

0.007

Rent-free

8.3

82.6

0.083

0.068

0.065

Total

6.6

50.3

0.066

0.033

0.032

mortgage

AHC basis

mortgage

Source: Author’s calculations using the 1996-97 SIHC

4.4.4

Summary

The headcount poverty rate and mean poverty gap measures show that, for most elderly
income units, their housing circumstances help to alleviate poverty. The poverty rates
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for all elderly fall after housing costs are accounted for, as do the mean poverty gaps of
all elderly income-poor, with the exception of homeowners with a mortgage. Poverty
alleviation among elderly public renters is greater than elderly private renters when
housing costs are accounted for, as the former benefit from a greater percentage point
reduction in both their poverty rate and their mean poverty gap after accounting for
housing costs. This suggests that public rent subsidy is more effective in poverty
alleviation than RA.

However, it is clear that the headcount measure, while commonly used and easily
understood, ignores key factors that affect poverty. The use of the Foster measure with
different α parameters reveals that the headcount measure fails to reflect the extent of
poverty, as it does not account for the impacts of the poverty gap and income inequality
among those below the poverty line. Comparing BHC and AHC Foster measure results,
it is shown that the elderly generally have lower AHC poverty when α = 0. However,
given the relatively large AHC poverty gaps of income units in AHC poverty, the
difference between BHC and AHC Foster measures narrows as α increases.

4.5

Concluding Comments

Elderly income units remain worse off than other income units in other age groups
whether economic well-being is analysed according to final, disposable or equivalent
income. This is mainly due to their relatively low private income level. There is a strong
relationship between asset levels and age, and between asset levels and the prevailing
economic conditions during prime asset accumulation years. The elderly generally have
higher asset levels than the non-elderly. Housing tenure is also strongly related to lifecycle stages, ending with outright homeownership during old age. A high proportion of
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the elderly’s assets is held in the form of housing equity, which can be realised to
generate income. The potential impact of home equity conversion on the economic
well-being of elderly homeowners is examined in Chapter 6.

The headcount poverty rate measures show that the elderly have higher BHC headcount
poverty rates than the non-elderly. However, because of their relatively low housing
costs, the elderly have lower AHC poverty rates than the non-elderly. For most elderly
income units, their housing circumstances help to alleviate poverty, the exception being
elderly homeowners with a mortgage among whom the mean poverty gap of the
income-poor is higher on an AHC basis than a BHC basis. As the current trend indicates
that first entry into homeownership is occurring at later ages, and at higher loan-value
ratios, the proportion of elderly homeowners with a mortgage can be expected to
increase, leaving a greater proportion of elderly homeowners in poverty as they incur
high housing costs in the form of loan repayments without any housing assistance.
Poverty alleviation among elderly public renters is greater than elderly private renters
when housing costs are accounted for, suggesting that public rent subsidy is more
effective in poverty alleviation among the elderly than RA.

The use of the Foster measure with different α parameters reveals that the headcount
measure does not accurately reflect the extent of poverty as it fails to account for the
impacts of the poverty gap and income inequality among those below the poverty line.
Comparing BHC and AHC Foster measure results, it is shown that elderly households
generally have lower AHC poverty when α = 0 (the headcount measure). However,
given the large AHC mean poverty gaps of income units in AHC poverty, the difference
between BHC and AHC Foster measures narrow as α increases.

103

CHAPTER 5
BUDGETARY AND DISTRIBUTIONAL IMPLICATIONS OF
TAX-TRANSFER REFORMS FOR THE ELDERLY

5.1

Introduction

As demonstrated in Chapter 4, the elderly has traditionally been an age group that
receives high levels of government transfers relative to the rest of the population. The
Age Pension plays a particularly important role in maintaining the economic well-being
of the elderly. In the 1996-97 Survey of Income and Housing Costs (SIHC), 940 or 57.6
per cent of elderly income units receive the maximum Age Pension rate; among elderly
income units that receive the Age Pension, only 35 or 3.1 per cent have income from
earnings1. Moreover, the importance of the Age Pension increases as we move down the
income distribution of the elderly. As shown in Table 5.1, the proportion of elderly
income units who receive the Age Pension is lowest in the top gross income quintile,
and generally increases down the distribution; the mean Age Pension to gross income
ratio also increases from 7 to 87.3 per cent from the top to the bottom quintile. The
proportion of elderly income units with earnings, on the other hand, decreases from 67.8
to 6.6 per cent from the top to the bottom quintile.

1

Income from wages and salary or own business.
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Table 5.1 Importance of the Age Pension for elderly income units, by gross income quintiles,
1996-97, per cent
Gross income quintilea

Per cent of income units that receive Age

Total

1

2

3

4

5

24.5

25.0

20.3

20.6

9.7

100.0

87.3

79.8

49.7

48.1

7.0

37.3

6.6

3.3

7.4

14.9

67.8

100.0

Pension
Mean Age Pension to gross income ratio
(per cent)
Per cent of income units with earnings

Source: Author’s calculations using the 1996-97 SIHC
Note:
a. Refer to Appendix A5.1 for the gross income range of each quintile.

Several reforms have already been implemented to encourage financial independence
among the elderly and reduce budgetary pressures associated with an ageing population.
These were detailed in Chapter 3. Tax-transfer reform for the elderly is not unique to
Australia; it is also a high policy priority in other countries undergoing population
ageing. A survey of the existing literature reveals that various simulation studies have
analysed the impacts of hypothetical reforms on the elderly in overseas countries
(Kotlikoff et al, 1996; Coronado et al, 1999; Johnson, 1999; Walter and Vatter, 1999).
However, microsimulation studies examining reforms to the Australian tax-transfer
system for the elderly have been rare. This chapter aims to make up for this deficiency
by analysing the budgetary and distributional impacts of three hypothetical reforms
targeted on the elderly. Section 5.2 describes three recently proposed reforms across
Organisation of Economic Co-operation and Development (OECD) countries aimed at
creating budgetary savings. Section 5.3 outlines the methodologies used to simulate the
impacts the three reform measures have on government budgets and the economic wellbeing of the elderly. Section 5.4 reports the budgetary and distributional findings.
Section 5.5 concludes.
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5.2

Tax-transfer Reforms For the Elderly Across OECD Countries

Tax-transfer reforms for the elderly in OECD countries over the last decade have taken
various forms. The main reforms include:


reductions in pension entitlements;



raising the standard retirement age;



reducing the implicit tax on working longer.

5.2.1

Reductions in Pension Entitlement

Many countries have adopted the approach of reducing pension rates in order to reduce
budgetary pressures, for example, Germany, Italy, Sweden, Norway, Finland, Greece,
Canada and New Zealand. Means-testing was introduced in Greece and Finland in 1989
and 1996 respectively (Kalisch and Aman, 1998). Countries that have adopted less
generous adjustments of pensions to changes in inflation include Japan and Finland.
Sweden and Germany incorporated a life expectancy factor into their pension
calculations in 1999 and 2002, where pensions were adjusted for increases in the
average life expectancy of new cohorts of retirees. The number of years of earnings
used to calculate pensions in earnings-related schemes is being increased from 10 to 30
years by 2016 and from 10 to 15 years between 1998 and 2004 in the Czech Republic
and Spain. In Finland’s earnings-related pension scheme, the number of years of
earnings used for calculating pensions has been increased from the last four to the last
ten years of earnings prior to pension take-up. The phase-in period ended in 2003. In
France, pensions are now calculated on the basis of the best 25 years of earnings rather
than the best ten years (Dang et al, 2001).

Johnson (1999) examines the impact of reducing cost-of-living adjustments of social
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security benefits by one percentage point for the elderly in the United States (US). The
study assumes that the policy was implemented in the past so that all current
beneficiaries receive their benefits under the reformed rules. It is found that reducing the
cost-of-living adjustment increases the proportion of elderly in poverty. Under the
current system, 14.4 per cent of persons aged 65 or over are in poverty. This increases
to 18.1 per cent under the simulated scenario. Johnson (1999) finds that increasing taxes
on social security benefits has the advantage of not exacerbating income inequality
among the elderly. In fact, the elderly in the bottom and second deciles experience
almost no increase in average tax rates at all due to their low taxable incomes. The
middle class would bear most of the financial burden of taxing social security benefits
fully.

Coronado et al (1999) examines the effect of eliminating the drop-years provision in the
US. Under the drop-years provision, a worker’s Average Indexed Monthly Earnings is
computed after accounting for inflation and real wage growth; the lowest five years of
indexed earnings before he/she turns 62 years old are then dropped before the Average
Indexed Monthly Earnings is used to compute the level of benefits. The results of
eliminating the drop-years provision is regressive, with the reduction in net benefits
increasing down the income distribution. Coronado et al (1999) then analyses the
impact of simply decreasing total benefits by 9.6 per cent to gain the same amount of
revenue that the elimination of drop-years provision would provide. Again, the impact
is found to be regressive2.

2

However, both Johnson (1999) and Coronado et al (1999) do not calculate the budgetary savings that
can be generated by the reforms.
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5.2.2

Raising the Standard Retirement Age

In many countries, the standard retirement age is lower for women than men. The
alignment of women and men’s standard retirement age is being phased in through
increases in the standard retirement age of women in countries that include Australia,
United Kingdom (UK), Belgium, Germany, Austria, Hungary and Italy3 (OECD, 2002;
Leibfritz, 2003). In other countries, the standard retirement age is being raised for both
men and women (Leibfritz, 2003). Such countries include Hungary, Italy, Japan, Korea
and the US. Hungary and Italy have increased the standard retirement age from 60 to 62
years and 60 to 65 years respectively. In Korea and Japan, the standard retirement age is
being increased from 60 to 65 years. The phase-in periods end in 2033 and 2013
respectively. In the US, the standard retirement age is being increased from 65 to 67
years, with the phase-in period ending in 2022 (Dang et al, 2001; OECD, 2002).

Johnson (1999) finds that increasing the standard retirement age increases the headcount
poverty rate. 17 and 24 per cent of the elderly would fall below the poverty line if the
retirement age were raised to 67 and 70 years respectively, compared to 14.4 per cent if
these reforms were not implemented. Walker and Vatter (1999) finds that raising the
eligible age for retirement from 65 to 70 years in the US will cause millions to fall
below poverty lines as many elderly social security beneficiaries aged 65 to 69 become
dependent on non-beneficiaries to support them due to the loss of their beneficiary
status. Coronado et al (1999) analyse the impacts of raising the standard retirement age
from 67 to 68.4 years. This reform is found to be regressive when the reduction in net
benefits is expressed as a proportion of income. The reduction in net benefits as a
percentage of lifetime income is about 0.6 per cent for persons in the lowest quintile,

3

In Italy, this applies to new entrants only.
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but only about 0.35 per cent for persons in the highest quintile.

5.2.3

Reducing the Implicit Tax on Working Longer

Measures have been taken to make pension systems more neutral or actuarially fair, so
that people who delay taking up their pension entitlements by working longer have their
pensions increased accordingly (OECD, 2002). In most OECD countries, this takes the
form of increments to pension payments when the pension entitlement is finally
accessed, the increments being adjusted according to the length of time pension takeup is deferred. For example, permanent increments are made to pension rates according
to the number of months pension take-up is deferred in Finland, Hungary, Germany and
Sweden (Kalisch and Aman, 1998). Since 1998 in Australia, a single tax-free lump sum
bonus has been paid to persons eligible for the Age Pension who defer retirement past
the minimum Age Pension eligibility age. The bonus is paid at the time the Age Pension
is claimed (OECD, 1999). Some countries have limits on the maximum deferment
period. For example, in Australia the pension bonus is payable on a maximum of five
years of deferment (OECD, 1999). However, indefinite delays of pension take-up are
allowed in Finland and Sweden, and in the UK from 2010 onwards (Kalisch and Aman,
1998).

Implicit tax rates on working longer tend to be high where there are financial incentives
to withdraw from the labour market before the standard retirement age. Thus, in order to
discourage early retirement, many countries such as Australia, Germany, Belgium, Italy,
Finland, Netherlands, Hungary, UK and Canada have begun tightening eligibility

109

criteria for disability pensions4, early retirement pensions and unemployment-related
benefits (OECD, 2002). In Australia, the compulsory superannuation preservation age5
is also being raised from 55 to 60 years (Costello and Newman, 1997).

5.3

Methodologies

Three hypothetical tax-transfer reforms are simulated using the 1996-97 SIHC to
measure the budgetary and distributional consequences of implementing them in
Australia:


R1: Reducing the cost-of-living adjustment of the Age Pension;



R2: Increasing the standard retirement age of women;



R3: Eliminating tax expenditures6.

It is assumed that the above tax-transfer reforms are targeted on elderly income units.

The budgetary savings created by each reform is derived from estimates of the change
in disposable income of elderly income units in the population7. The budget savings are
defined as:

S = ∑ Yx1 − Yx0

)

where

S

= budgetary savings

Yx0

= disposable income of elderly income unit x before reform

Yx1

= disposable income of elderly income unit x after reform

n

= number of elderly income units in the population, that is,

n

(

(5.1)

x =1

1,631
4

The impact of tightening eligibility criteria for the Disability Support Pension (DSP) is explored in
Chapter 8.
5
The compulsory superannuation preservation age is the minimum age until which superannuation
benefits must be kept in a superannuation or rollover fund (Costello and Newman, 1997).
6
Tax expenditures are offsets, benefits or incentives delivered to taxpayers through the tax system.
7
This is achieved from the use of population weights in the 1996-97 SIHC. Refer to Chapter 3 for a
detailed description of population weights in the 1996-97 SIHC.
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The above takes account of changes to both government outlays and revenue, which
arise due to complex interactions between measures comprising the tax-transfer system.
For example, lowering the cost-of-living adjustment of the Age Pension reduces
government outlays on the Age Pension. However, it also reduces government revenue
from income taxation because the Age Pension is taxable once the tax-free threshold is
reached. Under the first two reforms, R1 and R2, the reduction in government age
pension outlays will be partly offset by a reduction in government revenue sourced from
tax payments. Under R3, the budgetary savings take the form of increases in tax revenue
as certain tax expenditures are eliminated.

The workings of each reform are discussed in detail next. The reform R1 is based
heavily on Johnson’s (1999) proposed reform, which

reduces the cost-of living

adjustment of the Age Pension by one percentage point, though the impacts of the
reform are estimated according to Australian tax-transfer rules and not the tax-transfer
rules in the Untied States. Like budgetary savings calculations, distributional changes
also take into account tax-transfer interactions. From the elderly income unit’s point of
view, a reduction in the Age Pension in R1 or R2 will reduce their income from the Age
Pension, but also reduce their tax liabilities if their taxable income lies above the tax
free area. The elimination of certain tax expenditures under R3 will increase the tax
liabilities of elderly income units.

5.3.1

R1: Reducing the Cost-of-living Adjustment of the Age Pension

Age Pension rates in Australia have traditionally been indexed to the percentage change
in the Consumer Price Index (CPI). However, it has been argued that the CPI may
overstate the true inflation rate for several reasons. First, the CPI estimates changes in
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the price level by calculating the cost to consumers of purchasing a fixed basket of
goods and services at various points in time, but over time this fixed basket becomes
less representative of consumer spending because spending patterns change in response
to price changes and availability of new products. For example, say the relative price of
a particular item in the CPI basket rise. Consumers may then substitute a cheaper
product for it. Thus, the cost increase borne by consumers is generally lower than the
change in CPI indicates. Second, the CPI basket does not measure improvements in
product quality that increase durability and reduce the cost of repairs. Again, this causes
the CPI to overstate the cost of living.

Based on Johnson’s (1999) methodology, I analyse the impacts of reducing the cost-ofliving adjustment, that is, the CPI indexation factor, by one percentage point. It is
assumed that the reduced CPI indexation factor was implemented in the past, while the
rest of the tax-transfer system remained the same. This backward projection method has
a major advantage over forward projection methods as it effectively removes the need to
make assumptions about mortality rates or their relationship to income, which are
subject to large uncertainties. It is assumed that the reform was implemented 22 years
ago8, that is, in 1974-75 so that all age pension recipients aged 6o.5 years or older in
1996-97 were subject to the reduced cost of living adjustment once they reached
pensionable age. It is also assumed that no behavioural changes occur in response to
changes in pension rules.

8

In the 1996-97 SIHC, the oldest age group consists of persons aged 75 years or over. The median age for
this group calculated from the age distribution in the 1996 Census (ABS, 1997b) is 82 years old. The Age
Pension reform must be therefore have been implemented 22 years ago to ensure that it was already in
effect when a woman currently aged 82 years old turned 60.5 years.
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The empirical analysis proceeds by first expressing the current Age Pension rate9
received by person i as a function of the 1974-75 Age Pension rate, that is,

Pi c = Pi 0

(K )

(5.2)

Pi c

= current rate

Pi 0

= 1974-75 rate

K

= total change in CPI between 1974-75 and 1996-97,

where

that is, 4.472, or 447.2 per cent (ABS, 2002b)
Next, the equivalent constant annual change in CPI, k, is calculated as

(1 + k )22 = K

(5.3)

where k = constant annual change in CPI between 1974-75 and 199697, that is, 0.070, or 7 per cent
The constant annual change, k, is reduced by one percentage point to k' = (k-0.01).
Using (k-0.01), the 1974-75 Age Pension rate is extrapolated to 1996-97 to find out
what the 1996-97 rate would be had payment rates been indexed according to k' instead
of k, that is,
Pi s = Pi 0 (1 + k ')

where

5.3.2

Pi s

22

(5.4)

= simulated 1996-97 rate of person i

R2: Raising the Standard Retirement Age of Women

The minimum Age Pension eligibility age for women is 60.5 years in 1996-97. It is
assumed that the minimum full Age Pension eligibility age for women was raised to 65
years immediately in 1974-75, after which it was held constant at 65 years10. However,
females can still choose to receive their Age Pension entitlement from the age of 60.5
onwards, but at a reduced rate for the rest of their lifetime. It is hypothesised that all
9

The current rate refers to the 1996-97 entitlement received by individuals as calculated under the 200102 tax-transfer rules deflated to 1996-97 prices.
10
The choice of the year 1974-75 is again to ensure that the increase in minimum female Age Pension
eligibility age was already in effect when all female Age Pension recipients turned 60.5 years old.
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elderly females in 1996-97 have previously chosen to receive their Age Pension
entitlement from the age of 60.5, but at a reduced rate that is 20 per cent lower than the
current rate, that is, Pi s = 0.8 Pi c 11. Consider as an example a female Age Pensioner aged
67 in 1996-97. Suppose that her current Age Pension rate is $10,000 if she chose to
retire at the age of 65. Assume that the female Age Pensioner chose to start receiving
her Age Pension at the age of 60.5. The simulated rate she receives in 1996-97 is
$8,000, that is, 20 per cent lower than the current rate of $10,000. This analysis
estimates the budgetary and distributional implications of the reform if all female Age
Pensioners in 1996-97 had chosen to receive their Age Pension from the age of 60.5
onwards at the reduced rate of Pi s .

5.3.3

R3: Eliminating Tax expenditures

This reform hypothesis that three current tax expenditures12 of the government are
eliminated for elderly income units. First, tax exempt pensions and allowances are made
taxable. Tax exempt pensions and allowances in the microsimulation model include
Wife/Carer Pension and Disability Support Pension for persons under Age Pension age,
DVA Disability Pension, DVA War Widows Pension, Youth Allowance for students
aged 16 years or under, and Carer Allowance. Second, the Senior Australians Tax
Offset (SATO) is removed. Third, the Pensioner Tax Offset (PTO) is removed. Under
the reform R3, I assume the simultaneous removal of all three forms of tax expenditure
in 1996-97. This increases the tax liabilities of the elderly income units and increases
government revenue.
11

According to the ABS (1998a), females aged 65 in 1996-97 have an expected remaining life
expectancy of 19.8 years; females aged 60.5 in 1996-97 have an expected remaining life expectancy of
almost 20 per cent longer, that is, 23.5 years.
12

The current tax expenditures refer to the tax expenditures received by individuals as calculated under
the 2001-02 tax-transfer rules in the microsimulation model.
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5.4

Budgetary and Distributional Impacts

Section 5.4.1 first analyses the impacts of the three reforms from the point of view of
the government in the form of budgetary savings. In Section 5.4.2, the focus is impacts
on the economic wellbeing of elderly income units, as measured by changes in annual
mean disposable income, headcount poverty rates, mean poverty gaps of the incomepoor and the Gini coefficient.

5.4.1

Budgetary Impacts

Table 5.2 shows the budgetary impacts of the three tax-transfer reforms on the
underlying budget balance and its components. The underlying budget balance is
revenue less outlay, excluding net advances to other sectors. Net advances comprise net
loans, that is, new policy loans and advances less repayments, and net equity purchases,
that is, equity purchases less equity sales (Treasury, 1997). Figures are shown in 199697 prices. Being negative, the underlying budget balance shows a deficit. The ‘Actual
budget’ column in Table 5.2 reports the actual underlying budget balance estimates
sourced from the Treasury (1997). Changes to revenue and outlays under the three
reforms are estimated using the microsimulation model and 1996-97 SIHC population
weights, and subtracted from the Treasury (1997) estimates to derive the simulated
underlying budget balance under each reform.

The budgetary savings derived from R1 are greatest at 2,078 million dollars. Budgetary
savings are lower for R2 and R3 at 1,357 million and 827 million dollars respectively.
When expressed in the context of the Gross Domestic Product (GDP), the differences in
budgetary savings are less extreme, being 0.4, 0.3 and 0.2 per cent of GDP for R1, R2
and R3 respectively.
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Budgetary savings under R1 are greatest because reducing the cost-of-living adjustment
factor by one percentage point every year from 1974-75 onwards results in the
simulated Age Pension outlay in 1996-97 being 81.3 per cent of the current Age
Pension outlay13. The Age Pension outlay paid to each female Age Pensioner in elderly
income units under R2 is lower at 80 per cent of the current Age Pension outlay.
Moreover, R1 affects all Age Pensioners in elderly income units, while R2 affects only
female Age Pensioners in elderly income units. 67 per cent of all elderly income units in
the population is made up of at least one Age Pensioner; among these, 35 per cent
consist of two Age Pensioners, one male and one female, both of whom are affected by
the reform R1. In comparison, only 53.6 per cent of all elderly income units in the 199697 SIHC consist of a female Age Pensioner. R3 affects more elderly income units than
the other two reforms. 93.7 per cent of elderly income units in the population are
affected by the government eliminating certain tax expenditures. However, the
budgetary savings generated by R3 are lower than R1 and R2 due to the relatively low
current levels of tax offsets (SATO and PTO) effectively claimed by elderly income
units prior to the reform R314.

13

The current maximum Age Pension outlay for each Age Pensioner is $11,816.06. Under R1, the
simulated maximum outlay is $9,611.63.
14
SATO and PTO are part of non-refundable tax offsets that are only used to reduce personal income tax
liabilities to zero and are not refundable to taxpayers if they exceed the personal income tax liabilities.
Consider as an example an elderly income unit with a personal income tax liability of $1,000. Suppose
that the income unit is eligible to receive a SATO amount of $1,200 but no other non-refundable tax
offset. The non-refundable tax offset amount the income unit is eligible to receive is $1200, but the
government only needs to expend $1,000 on the elderly income unit as the extra $200 is not refundable
after reducing the personal income tax liability of $1,000 of the income unit to zero.
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Table 5.2 Budgetary impacts of tax-transfer reforms, by budget component, 1996-97
Budget component

Actual budget

R1

R2

R3

0

2,078

1,357

827

Income tax

92,340

94,418

93,697

93,167

Total tax

124,363

126,441

125,720

125,190

Total revenue

129,625

131,703

130,982

130,452

Social security for the retired

13,204

11,126

11,847

12,377

Total social security

41,327

39,249

39,970

40,500

Total outlay

136,481

134,403

135,124

135,654

Budget balance

-6,856

-4,778

-5,499

-6,029

0.0

0.4

0.3

0.2

Income tax

18.0

18.4

18.2

18.1

Total tax

24.2

24.6

24.4

24.3

Total revenue

25.2

25.6

25.5

25.4

Social security for the retireda

2.6

2.2

2.3

2.4

Total social security

8.1

7.6

7.8

7.9

Total outlay

26.6

26.2

26.3

26.4

Budget balance

-1.3

-0.9

-1.1

-1.2

Million dollars
Budgetary savings
Revenue

Outlay

Per cent of GDP
Budgetary savings
Revenue

Outlay

Source: Treasury (1997), Parliament of Australia (1997), author’s calculations using the 1996-97 SIHC
Note:
a. This refers to total Age Pension outlay.
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5.4.2

Distributional Impacts

The analysis now shifts its focus to the distributional impacts of the three reforms on
elderly income units. Table 5.3 reports the impacts of the three tax-transfer reforms on
mean annual disposable income. Among the three reforms, R1 causes the largest
reduction in mean annual disposable income. Under R1 rules, the mean level of
disposable income for the elderly falls by 7.2 per cent. Both R2 and R3 result in lower
mean reductions in disposable income of 4.7 and 2.9 per cent respectively. The
reduction under R1 is largest because it adversely affects all Age Pensioners in elderly
income units, while R2 affects female Age Pensioners in elderly income units only. R3
affects elderly income units with and without Age Pensioners. However, the overall
reduction in mean disposable income is smallest at 2.9 per cent as elderly income units
are generally less reliant on tax exemptions and tax offsets to maintain their economic
well-being, and more reliant on the Age Pension.

Under the simulated rules of R1, the decline in mean disposable income is clearly
greatest for single elderly Age Pensioners and elderly income units with two Age
Pensioners, as the Age Pension accounts for over 70 per cent of the gross income of
both these elderly income unit types. In comparison, the Age Pension comprises only 35
per cent of the gross income of all elderly income units with only one Age Pensioner.
An Age Pensioner whose partner does not receive the Age Pension is less reliant on the
Age Pension as he/she can rely on the partner’s income. Furthermore, the partner who
does not receive the Age Pension is unaffected by the reduction in cost-of-living
adjustment.

The impact of R2 on various elderly income unit types is similar to the impact of R1.
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Single elderly females suffer the greatest reduction in mean annual disposable income
of over 15 per cent. The impact is more than halved for partnered female Age
Pensioners, given that they can rely on their partner’s income while single female Age
Pensioners have no partners. Moreover, the partners of female Age Pensioners are not
affected by the increase in standard retirement age for women.

The negative impact of R3 is greatest for elderly singles. Single elderly persons receive
the highest current mean tax exempt pensions and allowances of $1,272.24. In
comparison, couples with dependent children have a mean tax exempt pension and
allowance level of $1,032.61. For couples without dependent children and sole parents,
this is even lower at under $750. Therefore, single elderly persons would suffer the
most if all tax exempt pensions and allowances were made taxable. Moreover, over 95
per cent of single elderly persons are eligible to receive SATO and therefore suffer
under its removal compared to lower proportions of other elderly income unit types.
The overall impact of PTO on elderly income units is smaller as the PTO is only paid to
elderly income units who are not eligible for SATO but who receive qualifying
government transfers15 .

15

Refer to Appendix A3.2.4 for a list of the qualifying government transfers.
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Table 5.3 Impacts of tax-transfer reforms on mean annual disposable income, by elderly
income unit type, 1996-97
Elderly income unit type

Current

Simulated

Per cent

(dollars)

(dollars)

change

Sample

Population
('000s)

R1
No Age Pensioner

25,818.97

25,818.97

0.0

522

515.5

Couple, 1 Age Pensioner

19,754.43

18,468.28

-6.5

69

64.3

Couple, 2 Age Pensioners

19,887.49

17,238.51

-13.3

357

366.1

Single Age Pensioner

11,345.23

9,679.98

-14.7

683

616.0

Total

18,470.57

17,139.97

-7.2

1,631

1,561.9

R2
No female Age Pensioner

22,186.99

22,186.99

0.0

740

724.8

Partnered female Age Pensioner

19,885.64

18,469.61

-7.1

374

380.5

Single female Age Pensioner

11,392.01

9,599.91

-15.7

517

456.6

Total

18,470.57

17,601.72

-4.7

1,631

1,561.9

R3
Couple with dependent children

33,001.96

32,664.12

-1.0

6

6.4

Couple without dependent children

24,957.57

24,458.29

-2.0

676

685.2

Sole parent

23,522.05

23,454.06

-0.3

3

3.1

Single

13,219.10

12,662.99

-4.2

946

867.2

Total

18,470.57

17,941.26

-2.9

1,631

1,561.9

Source: Author’s calculations using the 1996-97 SIHC
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Table 5.4 reports the impacts of the three tax-transfer reforms on headcount poverty
rates16. The results are broadly similar to Table 5.3. Comparing the three reforms, the
largest percentage point increase in poverty occurs under R1, with the headcount
poverty rate rising by 17.5 percentage points. In contrast, R2 and R3 causes poverty to
rise by 5.7 and 1.3 percentage points respectively.

Under R1 rules, the poverty rate increases from 0 to 43.8 per cent for elderly income
units with two Age Pensioners as both partners are affected adversely by the cost-ofliving adjustment reduction. The second greatest increase in headcount poverty rate is
for single Age Pensioners. Couples with only one Age Pensioner suffer from a very
small 1.8 percentage point increase in poverty rate as the partner who does not receive
the Age Pension is unaffected by the cost-of-living adjustment. Under R2, partnered
female Age Pensioners suffer from a very small 0.8 percentage point increase in poverty
rate because they have partners whose income are unaffected by the increase in standard
retirement age for women. Moreover, females are generally more likely to rely on their
male partners’ earnings to maintain their economic well-being than vice versa17. Single
female Age Pensioners, however, suffer from a comparatively larger increase in poverty
rate of 19 per cent. Under R3, the negative impact of increasing tax liabilities only falls
on single persons. Single elderly persons experience the largest reduction in mean
annual disposable income relative to the poverty line. Moreover, among elderly persons
who are near-poor, that is, whose disposable incomes are only at most 10 per cent above
the poverty line, 92 per cent are single. Thus, with an increase in tax liabilities, single
elderly persons are more likely to get pushed into poverty than other elderly income unit

16

In this chapter, poverty is measured using the before-housing cost headcount poverty rate. An afterhousing cost analysis has been conducted in Chapter 4.
17
In partnered elderly income units in the 1996-97 SIHC, the male’s average annualised earnings is about
1.8 times the female’s average annualised earnings.
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types.

Table 5.4 Impacts of tax-transfer reforms on headcount poverty rate, by elderly income unit
type, 1996-97
Elderly income unit type

Current

Simulated

Percentage

(Per cent)

(Per cent)

point change

Sample

Population
('000s)

R1
No Age Pensioner

13.8

13.8

0.0

522

515.5

Couple, 1 Age Pensioner

4.1

5.9

1.8

69

64.3

Couple, 2 Age Pensioners

0.0

43.8

43.8

357

366.1

Single Age Pensioner

57.8

75.9

18.1

683

616.0

Total

27.5

45.0

17.5

1,631

1,561.9

R2
No female Age Pensioner

23.0

23.0

0.0

740

724.8

Partnered female Age

0.0

0.8

0.8

374

380.5

Single female Age Pensioner

57.6

76.6

19.0

517

456.6

Total

27.5

33.3

5.7

1,631

1,561.9

Pensioner

R3
Couple with dependent

0.0

0.0

0.0

6

6.4

4.0

4.0

0.0

676

685.2

Sole parent

0.0

0.0

0.0

3

3.1

Single

46.5

48.7

2.2

946

867.2

Total

27.5

28.8

1.3

1,631

1,561.9

children
Couple without dependent
children

Source: Author’s calculations using the 1996-97 SIHC
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Table 5.5 reports the impacts of the reforms on the mean poverty gap of the incomepoor18. The mean poverty gap of the income-poor measures the extent to which the
disposable income of income-poor income units falls below the poverty line. Recall
from the previous chapter that the poverty gap for an income unit x is

(

)

G x = Yxl − Yxd / Yxl

where

(5.5)

Gx

= poverty gap of income unit x

Yxl

= poverty line income of income unit x

Yxd

disposable income of income unit x

Gx will always be positive for the income-poor, as Yxl > Yxd . Income-poor elderly

income units with Age Pensioners tend to have a smaller mean poverty gap than those
with no Age Pensioners. In fact, there are no elderly income units with two Age
Pensioners who are below the poverty line, such that the current mean poverty gap is
zero. This reflects the role of the Age Pension in alleviating poverty among the elderly.
The Age Pension is then an effective safety net in the retirement income system that
prevents recipients from falling below the poverty line. The negative impact of R1 on
the income-poor elderly is again the largest, followed by R2 then R3.

Under the reform rules of R1, income-poor single Age Pensioners suffer from a larger
increase in the mean poverty gap than income-poor partnered elderly income units with
one Age Pensioner. Again, the impact of the cost-of-living adjustment reduction on an
income-poor partnered elderly income unit with a non-receiving partner is mitigated by
the non-receiving partner’s income, which remains unaffected by the reform. Under R2,
only income-poor single female Age Pensioners suffer from an increase in mean
poverty gap, while there are no income-poor partnered female Age Pensioners. Under
18

Recall from Chapter 4 that the income-poor are income units below the before-housing cost poverty
line.
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R3, only income-poor elderly singles suffer from an increase in the mean poverty gap.

Table 5.5 Impacts of tax-transfer reforms on mean poverty gap, by elderly income unit type,
1996-97
Income unit type

Current

Simulated

Percentage

(Per cent)

(Per cent)

point change

Sample

Population
('000s)

R1
No Age Pensioner

45.2

45.2

0.0

74

71.1

Couple, 1 Age Pensioner

24.0

34.4

10.4

3

2.6

Couple, 2 Age Pensioners

0.0

0.0

0.0

0

0.0

Single Age Pensioner

3.6

21.2

17.6

383

356.4

Total

10.6

25.3

14.7

460

430.1

R2
No female Age Pensioner

21.8

21.8

0.0

172

167.1

Partnered female Age

0.0

0.0

0.0

0

0.0

Single female Age Pensioner

3.5

22.4

18.9

288

263.0

Total

10.6

22.2

11.5

260

430.1

Pensioner

R3
Couple with dependent

0.0

0.0

0.0

0

0.0

51.4

51.4

0.0

29

27.2

Sole parent

0.0

0.0

0.0

0

0.0

Single

7.9

8.5

0.6

431

402.9

Total

10.6

11.2

0.6

460

430.1

children
Couple without dependent
children

Source: Author’s calculations using the 1996-97 SIHC

Table 5.6 reports the distribution of disposable income for elderly income units under
the current and simulated scenarios. As stated previously, the importance of Age
Pension for elderly income units increases down the income distribution. Thus,
tightening Age Pension rules is regressive, affecting elderly income units at the bottom
of the disposable income distribution much more adversely than those at the top. The
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percentage decline in mean disposable income increases down the disposable income
distribution under reforms R1 and R2. However, lowering the cost-of-living adjustment
exacerbates income inequality among elderly income units to a greater extent than
raising the standard minimum retirement age of women. For example, the mean
percentage drop in disposable income for elderly persons in the lowest quintile is 16.5
per cent under R1 and lower at 12.9 per cent under R2.

The negative impacts of R3 are relatively small in the bottom quintile of the
distribution. This is because the mean level of tax exempt pensions and allowances
received by elderly income units is the lowest for those at the bottom of the distribution.
Elderly income units in the bottom quintile have a mean tax exempt pension and
allowance level of $215.90; this increases to $328.61 for those in the second lowest
quintile, then jumps to over $1,000 for those in the three highest quintiles. Thus, those
in the higher quintiles are more affected when tax exempt pensions and allowances are
made taxable. Both the SATO and PTO are non-refundable tax offsets. Recall from
Chapter 3 that the purpose of non-refundable tax offsets is to reduce personal income
tax liabilities. If the amount of non-refundable tax offsets an income unit is eligible for
exceeds the income unit’s personal income tax liability, the excess amount is not
refunded. Elderly income units in the bottom quintile tend to have low taxable income
and are therefore less reliant on non-refundable tax offsets to reduce their personal
income tax liabilities. Elderly income units in the second to highest quintile suffer from
a larger fall in mean disposable income due to the removal of SATO and PTO because
they are more likely to have high taxable incomes and are therefore more reliant on nonrefundable tax offsets to reduce their personal income tax liabilities.
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Table 5.6 Impacts of tax-transfer reforms on mean disposable income, 1996-97
Disposable income quintile

Current (dollars)

Per cent change
R1

R2

R3

1

8,583.26

-16.5

-12.9

-0.6

2

10,860.38

-12.3

-9.9

-3.1

3

15,212.36

-11.1

-6.2

-2.4

4

19,417.92

-8.0

-4.4

-3.7

5

38,240.05

-1.7

-0.9

-3.1

18,470.57

-7.2

-4.7

-2.9

Total

Source: Author’s calculations using the 1996-97 SIHC
Note:
a. Refer to Appendix A5.2 for the income range in each disposable income quintile.

Gini coefficient estimates in Table 5.7 show that income inequality is exacerbated under
R1 and R2. The Gini coefficient increases the most under R1 from 0.319 to 0.353, so R1

causes the largest increase in income inequality. Under R2, there is a smaller increase in
income inequality from 0.319 to 0.347. On the other hand, the Gini coefficient falls
slightly under R3 from 0.319 to 0.317, as elderly income units in the higher quintiles
suffer from larger reductions in disposable income than those in the lowest quintile.
This indicates that R3 can actually decrease income inequality slightly while at the same
time generating budgetary savings.

Table 5.7 Impacts of tax-transfer reforms on the Gini coefficient, 1996-97
Reform

Gini coefficient
Actual

Simulated

R1

0.319

0.353

R2

0.319

0.347

R3

0.319

0.317

Source: Author’s calculations using the 1996-97 SIHC

5.5

Concluding Comments

Throughout the analysis, I have assumed that the hypothetical policy changes do not
generate behavioural responses such as an increase in savings or labour supply. The
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estimates can therefore be viewed as upper bounds on the effects of proposed taxtransfer reforms on the income of the elderly. R1 creates the largest budgetary savings
but is most regressive. Overall, R3 has various distributional advantages over R1 and
R2. It results in the smallest reduction in mean disposable income and the smallest

increase in headcount poverty rate and mean poverty-gap of the income-poor. Under R3,
the elderly in the bottom quintile experience the smallest decline in mean annual
disposable income and R3 may even reduce income inequality as indicated by the slight
decrease in the Gini coefficient. It, however, generates the lowest budgetary savings
among the three reforms.

Given inequality concerns that arise with the implementation of reforms to the Age
Pension, an alternative method of reducing budgetary pressures is explored in Chapter
6. As over 70 per cent of elderly income units are outright homeowners with illiquid
wealth stored in their housing equity, home equity conversion could potentially
encourage financial independence, thus reducing government outlays on the Age
Pension.
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CHAPTER 6
IMPACTS OF HOME EQUITY CONVERSION ON ELDERLY
HOMEOWNERS

6.1

Introduction

The elderly have often been cited as an income-poor group whose material well-being is
limited because low income levels restrict their ability to purchase goods and services.
However, it has been hypothesised that, though income-poor, the elderly are asset-rich
because they own high levels of housing equity (Hurd, 1990; Venti and Wise, 1991;
Carr, 1994; Disney et al, 1998). The income and asset analyses in Chapter 4 provide
strong support for this proposition. The Australian Bureau of Statistics (ABS, 2000)
attributes the income-poor asset-rich status of the elderly to the positive relationship
between life-cycle stages and housing careers. According to the 1996-97 Survey of
Income and Housing Costs (SIHC), 1,247 or 76.5 per cent of elderly income units are
homeowners. Among elderly homeowners, 1,189 or 95.3 per cent own their homes
outright.

The mean housing equity level of elderly income units is almost twice the mean housing
equity level of non-elderly income units. Since income-poor elderly income units own
high housing equity levels, illiquid wealth that is currently stored in their housing equity
can be converted into income through a program called home equity conversion1 to
increase their purchasing power. Under home equity conversion, an elderly homeowner
takes out a loan advance from a lender using his/her house as collateral. At the end of
the loan term, the house is sold and the lender repaid with interest from the proceeds of
the sale.
1

An alternative term commonly used in other studies is ‘reverse mortgage’.

128

This chapter is novel in two distinct ways. First, account is taken of the tax treatment of
income from home equity conversion and its impact on means-tested government
transfers received by elderly homeowners. In Australia, income from home equity
conversion is tax exempt; it is also non-assessable under the income test if it amounts to
less than or equal to $40,000 in a year. This means that home equity conversion can
potentially be an effective method of promoting financial independence among incomepoor elderly homeowners. Research that allows for the favourable tax-transfer treatment
of income from home equity conversion in Australia has been sparse2. Second, the
proceeds from the sale of the house may not be sufficient to repay the lender with
interest if the price of the property has not appreciated enough by the end of the loan
term. The probability that the property will not appreciate enough to repay the lender
with interest at the end of the loan term is described in this thesis as collateral risk. This
is the first Australian study to estimate collateral risk by forecasting the property value,
and then comparing the property value with the outstanding loan balance at the end of
the term.

Section 6.2 describes the Home Equity Conversion Mortgage (HECM) Program in the
United States (US), upon which the simulations in this chapter are based. A home equity
conversion program from the US is used because there are currently very few activities
taking place in the Australian home equity conversion market, which began in the early
1980s. Some companies, such as Selstay Pty Ltd and Advance Bank, offered home
equity conversion plans, but met with little success (Beal, 2001). In contrast, the US
home equity conversion market is one of the world’s first, and is slowly expanding in
size (HUD, 2000). A literature review of home equity conversion studies is conducted
2

Beal (2001) describes the tax-transfer treatment of home equity conversion income, but does not
produce empirical results.
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in Section 6.3. Section 6.4 details the method of simulating home equity conversion
under Australian tax-transfer rules, and reports the results of the simulation exercises.
Section 6.5 describes the calculation of collateral risk and analyses collateral risk in
different states in Australia. Section 6.6 provides concluding comments.

6.2

Home Equity Conversion Mortgage Program

There are three main types of home equity conversion programs in the US – singlepurpose, proprietary, and federally insured. The single-purpose home equity conversion
program is offered and backed by local and state governments. Each home equity
conversion can be used, as the name implies, for only one purpose. For example, annual
loan advances can be used for payment of property taxes, or lump sum advances can be
used for home repairs3. This program has limited availability, as it is not obtainable in
all areas, and is generally offered to low-income homeowners only. It is the most
inexpensive4 among the three programs, but also gives the lowest loan advance amounts
(AARP, 2002).

The proprietary home equity conversion is a multi-purpose program offered by banks
and mortgage companies. It is backed by the private sector and is not available in all
areas. Although this home equity conversion type is made available to all elderly
homeowners regardless of their income levels, it is the most expensive among all three
programs and only provides large loan advance amounts on high-value homes5 (AARP,
2002).

3

One particular single-purpose home equity conversion program in Connecticut is specifically used for
payments for long-term care services (AARP, 2002).
4
Costs to borrowers include application fees, closing costs, servicing fees and, for those borrowing under
insured programs, insurance premiums as well.
5
A high-value home is a home that is worth much more than the average home value of the county in
which it is located (AARP, 2002).
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The federally-insured home equity conversion program, otherwise known as Home
Equity Conversion Mortgage (HECM), is a federally-backed multi-purpose program
offered by banks and mortgage companies throughout the US to all elderly
homeowners, no matter where they are on the income ladder. This program is more
expensive than the single-purpose program, but cheaper than proprietary home equity
conversions, and generally provides the largest loan advances among the three programs
(AARP, 2002).

The HECM was first offered in 1987 under the National Housing Act. The program
became a permanent Department of Housing and Urban Development (HUD) program
in 1998. Initially authorised by Congress to insure only a total of 2,500 home equity
conversions, the HUD was by September 2000 authorised to insure up to 50,000 home
equity conversions. The HECM market has also expanded steadily over the last decade the volume of loans originated in a year grew from about 300 to 8,000 between the
years 1990 and 1999 (Rodda et al, 2000).

The home equity conversion type used in this study is modelled after the HECM
program for the following reasons6. First, the backing of the government is an obvious
criterion for the development of a home equity conversion market among the elderly,
whom Capozza and Megbolugbe (1994) identify as traditionally risk-averse and
financially conservative. The HECM is the only Federal government-backed home
equity conversion plan in the US. The Federal Housing Administration (FHA)
guarantees that the borrower will not be forced to sell his/her home to repay the

6

Other studies that have chosen to simulate the HECM program are Case and Schnare (1994) and Kutty
(1998).
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mortgage and that his/her liability will not exceed the house value7. Furthermore, the
FHA will make payments to the borrower should the lender fail to do so (Rodda et al,
2000). The FHA also insures approved lenders against collateral risk8. Beal (2001) notes
that development of the home equity conversion market has not been smooth where the
government has not facilitated its development, as in the United Kingdom (UK) market.
Second, HECMs are multi-purpose and available throughout the US. In contrast, the
income generated from single-purpose home equity conversions has restricted uses, and
both single-purpose and proprietary home equity conversions have limited availability
(AARP, 2002). Third, HECMs usually provide the largest loan advance amounts among
all three programs. This will in turn cause the largest increase in the economic wellbeing of the elderly. The characteristics of the HECM program are detailed next.

6.2.1

Eligible Borrowers and Properties

Eligible borrowers must be homeowners who are aged 62 or over. If the ownership of
the home is shared between two or more people, it is the age of the youngest owner that
counts. Thus, for a home with multiple owners, the youngest owner must be at least 62
years of age. At least one of the homeowners must occupy the home as a principal
residence. The borrower’s home must generally be debt-free. If any debt is owed on the
property, it must either be paid off before the borrower gets the home equity conversion
or with an initial lump sum from the home equity conversion. A third option is to
subordinate one loan to another9 (AARP, 2002).
7

The home equity conversion is a non-recourse loan, that is, only the house value can be used as
collateral and no other assets can be used to pay off the loan even if the loan value exceeds the house
value (Rodda et al, 2000).
8
Collateral risk is the risk of the loan value exceeding the house value. In the case of the HECM, the
mortgage insurance premiums (MIPs) are paid to the government by the borrowers (Rodda et al, 2000).
9
Subordination of one loan to another takes place when one lender agrees to wait to be repaid only after
another lender has been repaid. In this case, the earlier lender might agree to be repaid after the home
equity conversion lender is repaid, or the home equity conversion lender may agree to be repaid after the
earlier lender is repaid. However, with the exception of state or local government agencies, most lenders
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A property occupied by the homeowner is eligible for HECM if it is a one-family
residence in a one to four unit dwelling, or if it is part of a HUD-approved
condominium or planned unit development. Cooperatives10 and mobile homes are
generally not eligible, but some manufactured housing11 is (AARP, 2002). The property
must meet the HUD’s minimum property standards, which include minimum standards
for the durability of items such as doors, windows, gutters, painting and wall coverings,
kitchen cabinets and carpeting. Because homes financed by the FHA-insured HECMs
act as collateral for these home equity conversions, the minimum property standards
requirement seeks to ensure that the value of an FHA-insured home does not fall due to
the deterioration of the above stated items and that financial risk borne by the FHA in
the event that a lender fails to make payments to the borrower is minimised (HUD,
2002). Any repairs required to attain the minimum HUD standard can be financed from
the HECM loan advances before or after closing12 according to the program rules (Case
and Schnare, 1994).

6.2.2

Payments to Borrowers

There are several payment plans available under the HECM program. The term plan
lasts for a specific period at the end of which monthly loan advances are stopped; the
tenure plan pays monthly advances to the borrower for as long as the home is occupied
by the borrower as the principal residence; the line of credit plan permits the borrower
to make drawings at times and in amounts of his/her choosing; the modified tenure plan

are generally not willing to consider this option (AARP, 2002).
10
Housing cooperatives are a form of homeownership where individuals are entitled to occupy units in
land or buildings that are owned or controlled by a corporation because the individuals own shares in the
corporation (NAHC, 2002).
11
A manufactured home is a mobile home built in a controlled manufacturing plant environment
according to the HUD’s Manufactured Home Construction and Safety Standards, and is transportable in
one or more sections on a permanent chassis (HUD, 2002).
12
Closing day is the day the home equity conversion begins for the borrower.
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is a combination of tenure payments with a line of credit; the modified term plan is a
combination of term payments with a line of credit. Borrowers are permitted to receive
a single lump sum amount at closing for purposes such as re-paying an existing
mortgage (Case and Schnare, 1994; AARP, 2002).

Borrowers are allowed the flexibility to combine or alter their payment plans at any time
to adapt to changes in their financial circumstances. This is because the plans are
designed such that the expected present values of payments remain the same regardless
of the plan used (Case and Schnare, 1994). Thus, the shorter the length of the term plan,
the larger the amount of monthly advances a borrower receives. A borrower who
combines a term or tenure plan with a lump sum or line of credit plan receives less
monthly advances if he/she makes larger amounts of drawings as a lump sum or line of
credit (AARP, 2002). According to Rodda et al (2000), the most popular plan is the line
of credit, followed by a modified term plan. In July 1999, 67.7 per cent of HECM
borrowers had line of credit plans, while a significantly lower 12.6 per cent had
modified term plans. 6.2, 6.2 and 7.3 per cent had tenure plans, term plans and modified
tenure plans respectively.

The principal limit is the maximum loan advance available to the borrower, that is, the
net present value of the expected stream of future payments, or the maximum line of
credit or lump-sum payment to the borrower (Rodda et al, 2000). The principal limit is
obtained by multiplying an adjusted property value by a principal limit factor, which in
turn depends on the (youngest) borrower’s age and the interest rate. If the appraised
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property value is below the 203(b) limit13, the adjusted property value is the appraised
property value. If the appraised property value exceeds the 203(b) limit, the adjusted
property value is the 203(b) limit (Case and Schnare, 1994). The age of the (youngest)
borrower determines the remaining life expectancy of the household (NCHEC, 2001).
Because an older person has a shorter remaining life expectancy than a younger person,
the older the borrower is, the larger the loan advance he/she gets (AARP, 2002). The
interest rate used to determine the principal limit may be a fixed or adjustable rate.
However, adjustable rates are usually used because the lender bears significant interest
rate risk if he issues a fixed-rate HECM loan14 (Case and Schnare, 1994). 95 per cent of
all loans originated in 1995 had monthly adjusted rates (Rodda et al, 2000).

There is a unique principal limit factor set by the HUD (1994) for each combination of
the (youngest) borrower’s age and the interest rate. Because adjustable interest rates can
increase over time, a long-term fixed interest proxy, called the expected average
mortgage interest rate, is used to determine the principal limit factor and for projecting
future values of the principal limit. This rate is the sum of the ten-year US Treasury
borrowing rate plus the lender’s margin, which is usually one to two percentage points
(Rodda et al, 2000). For example, the principal limit factor for a 75-year-old
homeowner at an interest rate of 7 per cent is 0.609. Thus, the adjusted property value is
multiplied by 0.609 to obtain the principal limit. The principal limit factor increases as
age increases and the interest rate decreases. For example, at the interest rate of 7 per
cent, the principal limit factor is higher at 0.674 for an 80-year-old borrower. If the
interest rate were 8 per cent instead of 7 per cent, the principal limit factor for the 7513

The 203(b) limit for each county, defined in Section 203(b) of the National Housing Act, is the
maximum dollar amount that can be used to determine a borrower’s loan advances if the appraised
property value exceeds this amount (AARP, 2002).
14
Fannie Mae, which has purchased nearly all HECM loans, does not purchase fixed-rate HECM loans
(Rodda et al, 2000).
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year-old would be lower at 0.537.

There are several itemised costs the borrower has to pay. The application fee must be
paid in cash prior to the loan and covers the cost of a property appraisal and a credit
check. The property appraisal determines the value of a borrower’s property and the
credit check determines whether the borrower has failed to repay any loans from the
federal government. All other costs can be deducted from the loan advance. The
origination fee, limited to 2 per cent of the adjusted property value, covers the costs of
loan origination, including paperwork and processing costs. Payment for closing costs
cover costs incurred on the day the home equity conversion begins, e.g. title deed
search, home inspections, recording fees etc. Servicing fees cover costs incurred by
lenders after closing, e.g. costs incurred while making changes to the home equity
conversion plan, transferring mortgage insurance premiums (MIPs) to the FHA, sending
account statements etc. This is limited to a monthly fee of US$35 for loans with
monthly adjustable interest rates (AARP, 2002). The FHA charges MIP to the
borrowers in two parts. 2 per cent of the adjusted property value is charged at closing
and 1/12 of 0.5 per cent is charged monthly on the outstanding balance15 (Case and
Schnare, 1994).

6.2.3 Calculating Tenure Payments
There is no algebraic formula for calculating payments to borrowers under the line-ofcredit and hybrid payment plans, since borrowers can make drawings whenever they
want to in the amount of their choice from the loan’s principal limit (Rodda et al, 2000).
However, monthly payments to the borrower under the tenure payment plan can be
15

The outstanding balance consists of monthly payments to the borrower, accrued interest, MIP, closing
costs, funds set aside for monthly servicing fees or repairs after closing (HUD, 1994).
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determined algebraically. Monthly payment formulas are derived from HUD (1994) and
Rodda et al (2000)16.

The initial principal limit is calculated at closing using the principal limit factor unique
to the age of the borrower i and the expected average mortgage interest rate.

Pi 0 = Fi × Vi
where

(6.1)

Pi 0

= initial principal limit of borrower i

Fi

= principal limit factor of borrower i; 0 < Fi < 1

Vi

= adjusted property value of borrower i

Funds can be set aside from the initial principal limit at closing for future payments of
monthly servicing fees. The servicing fee set aside is calculated by determining the
present value of the flat monthly fee paid over the tenure of the loan.

Si = Sif ×
where

(1 + r )m +1 − (1 + r )
m
i(1 + r )
i

(6.2)17

i

Si

= servicing fee set aside of borrower i

Si f

= flat monthly fee of borrower i

mi

= loan tenure of borrower i in months, that is,
12 x (100-borrower i’s initial age)

r

= monthly compounding rate, that is, 1/12 of the sum of the
expected average interest rate and the annual MIP rate of
0.5 per cent

If servicing charges are incorporated into the interest rate and paid as a percentage of
the outstanding balance, then the servicing fee set aside is zero. For all other cases, the
amount of servicing fee set aside falls over time, and reaches zero when the borrower
reaches the end of his/her tenure (HUD, 1994). The net principal limit at closing is then

16

The HUD (1994) explains the calculation of payments for the tenure plan in Chapter 5 of the HECM
Handbook 4235.1 REV-1. The algebraic formulas are found in Appendix 22 of the same handbook and
reproduced in Rodda et al’s (2000) evaluation of the HECM.
17
Refer to Appendix A6.1 for algebraic derivations of the servicing fee formula.
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calculated by subtracting the outstanding balance at closing18 from the initial principal
limit.
NPi 0 = Pi 0 − Bi0
where

(6.3)

NPi 0

= net principal limit of borrower i at closing

Bi0

= outstanding balance of borrower i at closing

Finally, monthly payments are determined according to a sinking fund formula19 using
the future value of the net principal limit, the tenure in months, and the compounding
rate. The value of the net principal limit at the end of the tenure is
NPi f = NPi 0 (1 + r )
where

NPi f

mi

(6.4)

= net principal limit of borrower i at the end of the tenure

The monthly payments are
Ai = NPi 0 ×
where

r (1 + r )

(1 + r )

Ai

mi +1

mi

(6.5)20

− (1 + r )

= monthly payments to borrower i

Because tenure payments are divided evenly over the tenure period and monthly
payments are not indexed according to the percentage change in CPI, each monthly
payment is worth progressively less to the borrower (AARP, 2002). The HUD’s (1994)
payment calculator assumes that borrowers will live until 100 years old. However, for
borrowers under the tenure plan, payments continue even if the borrower lives beyond
100 years of age as long as he/she owns and occupies the home as the principal
residence21. As most people do not live until 100 years old, the monthly payments
determined by HUD are conservative compared to calculations based on borrowers’
18

The outstanding balance at closing consists of initial payments by the borrower, such as the initial MIP
and closing costs, and servicing fees set aside from the principal limit (HUD, 1994).
19
A sinking fund is a fund into which the annuities are paid into and invested to sum up to a given
amount by a particular date in the future (Merrett and Sykes, 1973).
20
Refer to Appendix A6.2 for an algebraic derivation of the future net principal limit formula. Refer to
Appendix A6.3 for an example that demonstrates the algebraic determination of monthly payments.
21
For term plans, payments will stop at the end of the term when the outstanding balance equals the
principal limit at the end of the term (HUD, 1994).
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current life expectancies (Rodda et al, 2000).

6.2.4

Lenders’ Recovery of Mortgage Proceeds

As the lender makes payments to the borrower and interest accrues over time, the
outstanding loan balance rises. The lender is repaid with interest from the proceeds of
the sale of the house when the borrower dies, the house is no longer the principal
residence of the borrower, the house has not been occupied by the borrower for 12
consecutive months due to health reasons, or mortgage agreements have been violated
by the borrower. The lender’s recovery of the mortgage proceeds is limited to the value
of the house at the end of the term or tenure (HUD, 1994).

The FHA protects FHA-approved lenders against loss by offering two insurance options
– the assignment option and the shared premium option (Rodda et al, 2000). Under the
assignment option, the lender can assign a loan to the FHA when the outstanding loan
balance exceeds 98 percent of the adjusted property value. The FHA pays the lender an
amount approximately equal to the outstanding loan balance, takes on the role of the
lender, and continues to make payments to the borrower and accrue interest on the loan
(Rodda et al, 2000). Under the shared premium option, the FHA pays the lender a
portion of each monthly MIP, but the lender cannot assign the mortgage to FHA even if
the outstanding balance exceeds the proceeds from the sale of the property at the end of
the term. The FHA pays the lender the difference between the proceeds and the adjusted
property value, but any losses in excess of the adjusted property value must be borne by
the lender. However, the shared premium option has not been used in practice22 (Rodda
et al, 2000).

22

Fannie Mae does not purchase such loans (Rodda et al, 2000).
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6.3

Literature Review

Home equity conversion studies that analyse the characteristics of elderly homeowners
who are likely to benefit from converting housing equity into an income stream include
Venti and Wise (1991), Case and Schnare (1994), Mayer and Simons (1994), Merrill,
Finkel and Kutty (1994), Kutty (1998) and Hancock (1998). These are overseas studies
because, as stated previously, home equity conversion empirical research in Australia
has been sparse. Beal (2001) is one Australian study on home equity conversion, but the
study is descriptive and does not produce empirical results.

Overseas studies tend to agree that the socio-economic groups benefiting the most from
home equity conversion tend to have lower incomes but higher housing equity than all
elderly homeowners, and are most likely single, female and older than typical elderly
homeowners. However, they have arrived at mixed conclusions about the impacts of
home equity conversion on poverty alleviation among elderly homeowners.

Kutty (1998) uses the 1991 American Housing Survey to simulate home equity
conversion for homeowner households in which the head is aged 65 or over using the
HECM program. The study assumes that payments are made under a tenure plan. It is
found that 621,280 or 29 per cent of all income-poor elderly homeowner households
would be raised above the poverty line if they entered a HECM program, and the elderly
poverty rate in 1991 would have dropped from 12.4 to 10 per cent. Kutty (1998) finds
that the proportion of income-poor elderly homeowners who are lifted out of poverty by
home equity conversion increases with age. 42 per cent of income-poor elderly
homeowners aged 90 or over are lifted out of poverty compared to only 15 per cent of
those aged between 65 and 70, because monthly payments increase when expected
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remaining life expectancy decreases. The largest proportion of income-poor elderly
homeowners who are lifted out of poverty are widowed, separated or divorced female
households, while income-poor couple elderly homeowners are least likely to be lifted
out of poverty. Though the latter group tends to own higher levels of housing equity,
their monthly payments tend to be lower as the age of the younger partner is used to
compute payments. There are also many couple homeowner households in which one
partner is aged 65 years or over but the other is not, thus rendering the households
ineligible for home equity conversion. Regions with a high proportion of mobile homes
and homes of relatively low value generate very low monthly payments from home
equity conversion.

Kutty’s (1998) findings support propositions from previous studies like Weinrobe
(1987) and Merrill et al (1994) and Case and Schnare (1994). Weinrobe (1987) uses
data from a California home equity conversion program to conduct a probit analysis,
and finds that the probability of participating in home equity conversion programs
increase as housing equity increases. Household participants are also more likely to be
older, single and childless. The study finds that households with a relatively modest
level of housing equity are unlikely to be home equity conversion participants. Merrill
et al (1994) uses the 1989 American Housing Survey to estimate the potential size of the
home equity conversion market. The study defines the prime target group for home
equity conversion to be elderly homeowners aged 70 or over who have lived in their
homes for over ten years, with an annual income of $30,000 or less, and housing equity
between $100,000 and $200,000. About 800,000 elderly households fall into this group.
Case and Schnare (1994) finds that the median age of participants of the HECM
program is 76.7 years compared to 73 years for all homeowners aged 65 or over. Thus,
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HECM participants tend to be somewhat older than non-participants. Participants tend
to also have relatively low incomes and government transfers account for most of their
gross annual income. Over 50 per cent of HECM program participants are single
females, 29 per cent are couples, and only about 14 per cent are single males.

Mayer and Simons (1994) simulates a home equity conversion program offered by
Transamerica Homefirst using the 1984 and 1990 Survey of Income and Program
Participation. Eligible homeowners are homeowner households in which both partners
are aged 62 or over. The study finds that home equity conversion lowers the poverty
rate for eligible homeowner households from 16 to 4.2 per cent. Among all homeowners
including couples with both partners aged 62 or over, the poverty rate is lowered from 8
to 3 per cent. The study therefore concludes that home equity conversion substantially
improves the economic well-being of many income-poor elderly households.

Venti and Wise (1991) and Hancock (1998) arrive at a different conclusion from Kutty
(1998) and Mayer and Simons (1994), who present somewhat favourable results. Venti
and Wise (1991) use the 1984 Survey of Income and Program Participation to analyse
the impacts of home equity conversion on homeowners aged 55 or over. They find that
the median elderly homeowner only benefits from a small percentage increase in
income from home equity conversion and that the potential market is limited to very old
single elderly homeowners. Hancock (1998) models a home equity conversion scheme
in Britain using the 1993-94 and 1994-95 Family Expenditure Surveys. The minimum
eligible age is 70 years for a single and a combined age of 150 years for a couple and
only properties worth 25,000 pounds or more are eligible. The study finds that home
equity conversion does not have the potential to reduce poverty substantially among
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persons aged 65 years or over, the proportion with incomes below 100 per cent of mean
income falling from 67 to only 64 per cent after home equity conversion.

6.4

Simulating Home Equity Conversion

The home equity conversion simulation in this study is modelled after the HECM model
and incorporates HUD’s (1994) payment formulas. However, Australian tax-transfer
rules are used to account for the impacts of the additional income from home equity
conversion on the tax paid and means-tested transfers received by eligible elderly
homeowners.

6.4.1

Eligible Borrowers and Properties

The simulation assumes that only homeowners aged 65 or over qualify for a home
equity conversion loan. If there is more than one owner for a home, it is the age of the
youngest owner that counts. For couple income units, it is assumed that both partners in
the couple are co-owners of the property. Thus, for an elderly homeowner couple, home
equity conversion is only obtainable if the younger partner is aged 65 or over. Mobile
dwellings are ineligible properties. These include caravans, tents and improvised
homes23. Using these eligibility rules, it is found that 1,066 or 85.5 per cent of elderly
homeowner income units in the 1996-97 SIHC are eligible for home equity conversion.

6.4.2

Payments to Borrowers

This study assumes a tenure plan, that is, the advances from the home equity conversion
loan are converted into an annuity over the borrower’s remaining life expectancy. The
tenure plan is used because there is no algebraic formula for calculating the monthly

23

Kutty (1998), who simulates the HECM program, also makes similar assumptions.
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payments for borrowers under the line-of-credit and hybrid payment plans. Therefore,
the impacts of such plans cannot be determined without a large historical database from
which trends can be estimated. Such detailed information is currently not available in
Australia as there have been few home equity activities historically. Studies that have
calculated payments under the tenure plan include Mayer and Simons (1994), Merrill et
al (1994), Kutty (1998) and Rodda et al (2000).

The adjusted property value is defined as the estimated sale price of the dwelling less
any amount currently owing on mortgages to build or purchase and loans for alterations
and additions. Thus, it is assumed that any debts owed by the borrower against his/her
home are paid off before the home equity conversion24. This study assumes that
adjustable interest rates apply because the lender bears significant interest rate risk if
he/she issues a fixed-rate loan (Case and Schnare, 1994). The long-term fixed interest
proxy for adjustable rates, or the expected average mortgage interest rate, is 8.05 per
cent per year. This is equivalent to the sum of the June 1997 yield on ten-year
Commonwealth treasury bonds and a lender’s margin of one percentage point25. The
monthly compounding rate (r) is 1/12 of the sum of the expected average interest rate
and the MIP of 0.5 per cent, that is, 0.713 per cent. The initial principal limit is
determined according to a principal limit factor unique to each combination of age (of
the youngest borrower in the homeowner income unit) and the expected average
mortgage interest rate.

Two home equity conversion simulations, HEC1 and HEC2, are carried out. HEC1

24

However, most elderly income units own their homes mortgage-free. According to the 1996-97 SIHC,
95 per cent of elderly income units own their homes outright.
25
The yield of the ten-year Commonwealth treasury bonds was 7.05 per cent per year in June 1997 (RBA,
2002).
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assumes that the youngest borrower in the homeowner income unit will live out his/her
expected remaining life expectancy according to the 1996-97 life table published by the
ABS (1998a). Because the 1996-97 SIHC categorises the elderly into three age groups
(aged 65-69, 70-74, and 75 or over), the expected remaining life expectancy of borrower
i is represented by the weighted average remaining life expectancy of his/her age
group26 (ABS, 1998a). HEC2 follows the HUD (1994)’s assumption that the youngest
borrower will live until 100 years old. Again, because the elderly are categorised into
three age groups, the expected remaining life expectancy of each age group is calculated
as 100 years less the median age of each age group27. The expected remaining life
expectancy of each elderly age group under HEC1 and HEC2 are reported in Table 6.1.
According to the table, an 82-year-old male would be expected to live for another seven
years under HEC1 and another 18 years under HEC2.

Table 6.1 Expected remaining life expectancy of the elderly, by sex and age group, 1996-97,
years
Age group

HEC1

HEC2

Males

Females

65-69

15

18

33

70-74

12

14

28

75 or over

7

8

18

Source: ABS (1998a)

The principal limit factors for both simulations are taken from the factors table in
Appendix 20 of the HECM Handbook 4235.1 REV-1 (HUD, 1994). The factor at the
rate of 8 per cent28 is used. Keeping in mind that the handbook assumes that all

26

Refer to Appendix A6.4 for the life expectancy figures used to calculate the weighted average
remaining life expectancy of each age group.
27
The median age of each age group is calculated from the 1996 Census (ABS, 1997b).
28
Though the expected average mortgage interest rate used in the simulation is 8.05 per cent, the HECM
Handbook does not record factors for an interest rate of 8.05 per cent. The closest rate to 8.05 per cent is
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borrowers live until 100 years of age, factors assigned under HEC1 to those with
remaining life expectancies of 18, 15, 14, 12, 8 and 7 years are assumed to be equivalent
to factors for those aged 82, 85, 86, 88, 92 and 93 years respectively in the HECM
Handbook29. Factors assigned under HEC2 are taken directly from the handbook. The
factors used in each simulation are listed in Table 6.2. The principal limit factors under
HEC1 depend on whether the youngest owner of a home is a male or a female. This is
because males and females of the same age do not have the same expected remaining
life expectancy according to the ABS (1998a). However, under HEC2, the principal
limit factors are the same for both males and females because it is assumed that all
borrowers live until 100 years old. The principal limit factors under HEC2 are lower
than under HEC1 because borrowers live longer under HEC2 than under HEC1.
Table 6.2 Principal limit factors for at 8 per cent, by age group
Age group

HEC1 Principal limit factor

HEC2 Principal limit factor

Male

Female

65-69

0.686

0.641

0.429

70-74

0.729

0.700

0.494

75 or over

0.800

0.786

0.641

Source: HUD (1994)

Costs payable by the borrower before the start of the loan are set at 2 per cent of the
adjusted property value. These include the application fee, origination fee and closing
costs. It is assumed that the borrower also pays the Australian Federal government a
MIP in two parts. 2 per cent of the adjusted property value is paid upfront and 1/12 of
0.5 per cent is paid on the outstanding balance every month. It is assumed that servicing
fees have been incorporated into the interest rate.

used, that is, 8.0 per cent.
29
For example, the expected remaining life expectancy of a 65-year-old male is 15 years under HEC1.
This is equivalent to the expected remaining life expectancy of an 85-year-old male in the HECM
handbook (HUD, 1994). Thus, the principal limit factor assigned to the 65-year-old male under HEC1 is
equivalent to the factor of an 85-year-old male in the handbook.
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6.4.3

Tax-transfer Treatment of Home Equity Conversion Income

Under Australian taxation laws, income from a home equity conversion is non-taxable.
Because the proceeds from a home equity conversion incur a liability to repay the lender
in the future, a home equity conversion is treated as a loan; its proceeds are therefore tax
exempt (Bureau for the Aged, 1990; AHRC, 1994; Beal, 2001; Beal, 2002). However, if
the proceeds from the home equity conversion are invested to earn income, the income
earned from the investment will be assessed for taxation like other types of income
(AHRC, 1994). Given their low income levels relative to the non-elderly, it is assumed
that the elderly do not invest income from home equity conversion but uses it for the
consumption of goods and services.

The annual income from home equity conversion loans are not treated as assessable
income for social security purposes until they exceed $40,000 in a year30. Any amount
exceeding $40,000 in a year would be treated as an exempt lump sum under the income
test if the amount were not paid periodically31. Thus, the lump sum exemption appears
to be more applicable to borrowers who are on line of credit plans. Because both
simulations assume the tenure payment method, any amount received in a year that
exceeds $40,000 is assessable under the income test. According to the 1996-97 SIHC,
only 47 and 2 out of the 1,066 home equity conversion eligible homeowners receive an
annual income of more than $40,000 from home equity conversions under HEC1 and
HEC2 respectively. Most would therefore have their home equity conversion income
exempt from income-testing.

The asset test is more likely to bind if the borrowers are on line of credit plans in which
30

Social Security Act 1991, ss 8(4), 8(5) http://www.facs.gov.au/ssleg/ssact/ssasect8.htm (Accessed
16/05/02)
31
Social Security Act 1991, s 8(11) http://www.facs.gov.au/ssleg/ssact/ssasect8.htm (Accessed 04/07/02)
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they make lump sum drawings. Under the asset test, the first $40,000 of any funds
drawn from home equity conversion is treated as an exempt asset for the first 90 days
from receipt of the funds, after which the funds become assessable. Any funds in excess
of $40,000 are assessable under the asset test immediately upon receipt. Deeming
provisions32 apply if funds are held as an investment. As the borrowers receive monthly
payments that are consumed rather than invested in the simulations, it is assumed that
none are subject to the asset test.

6.4.4

Results

The monthly payment generated by a home equity conversion depends on three factors
– age of the youngest borrower in the homeowner income unit, the level of housing
equity and interest rate level. As the age of the youngest borrower increases, expected
remaining life expectancy falls, hence reducing the period over which the net principal
limit is annuitised. As housing equity increases, adjusted property value also rises, thus
increasing the net principal limit that is annuitised. As the interest rate falls, the risk
borne by the lender falls. This increases the loan advance the lender is willing to give,
which in turn increases the net principal limit that is annuitised.

Table 6.3 shows that the mean disposable income of elderly homeowners increases
significantly after home equity conversion. Annual mean disposable income increases
by 75.6 and 36.6 per cent under HEC1 and HEC2 respectively. The improvement is
greater under HEC1 than HEC2 because of the age effect. The age effect is also
reflected in the age group analysis. The percentage rise in disposable income increases

32

Guide to Social Security Law, 4.6.5.90, http://www.facs.gov.au/guide/ssguide/46590.htm (Accessed
16/05/02).
Social Security Act 1991, Section 1118(1)(e), http://www.facs.gov.au/ssleg/ssact/ssapa486.htm#ssaSection1118 (Accessed 16/05/02)
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up the age group due to declining expected remaining life expectancy.

The income unit analysis shows that home equity conversion could benefit single
income units significantly. This can be explained by the fact that single income units are
typically older than partnered income units as they tend to be persons whose partners
have passed away. Moreover, in partnered elderly homeowner income units, the tenure
period depends on the age of the younger partner. Compare, for example, a partnered
male homeowner aged 75, whose partner is aged 65, with a single male homeowner
aged 75. The tenure period for the 75-year-old partnered male homeowner is based on
the younger partner’s age of 65, but the tenure period for the single male homeowner is
based on his own age of 75. The former therefore has a longer tenure period and lower
monthly payments, given his partner’s younger age. Thus, single elderly homeowners
tend to have shorter tenure periods than partnered elderly homeowners.

The housing equity effect is also demonstrated as the percentage increase in mean
disposable income increases up the housing equity deciles. For example, under HEC1,
the percentage increase in mean disposable income rises from 34.8 per cent in the
lowest decile to 140.8 per cent in the highest decile.
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Table 6.3 Impacts of home equity conversion on annual mean disposable income of elderly
homeowners, 1996-97, dollars
Socio-

Mean disposable income

Per cent change

Sample

economic

Population
(‘000s)

characteristic

All

Actual

HEC1

HEC2

HEC1

HEC2

19,582.46

34,381.57

26,747.70

75.6

36.6

1,247

1,220.90

Age of younger partner
Under 65

24,286.52

24,286.52

24,286.52

0.0

0.0

175

174.1

65-69

21,822.79

35,659.27

28,457.23

63.4

30.4

341

318.5

70-74

19,191.09

34,530.51

26,662.19

79.9

38.9

305

323.6

75 or over

16,107.37

37,601.19

26,529.51

133.4

64.7

426

404.6

Couple

24,983.51

38,013.22

31,031.89

52.2

24.2

608

615.2

Single male

13,941.97

32,241.66

22,260.27

131.3

59.7

158

166.4

Single female

14,154.27

30,105.68

22,447.01

112.7

58.6

481

439.3

Income unit type

Housing equity decile
1

14,611.18

19,694.40

17,086.53

34.8

16.9

140

123.9

2

15,623.42

23,532.55

19,446.97

50.6

24.5

170

158.2

3

17,153.28

26,710.35

21,795.68

55.7

27.1

133

112.2

4

19,087.94

30,228.12

24,427.76

58.4

28.0

149

137.8

5

18,590.04

29,739.91

23,956.82

60.0

28.9

80

79.7

6

21,421.89

34,404.77

27,656.24

60.6

29.1

154

158.5

7

20,972.91

35,500.96

27,969.42

69.3

33.4

85

86.6

8

20,295.22

37,321.23

28,476.91

83.9

40.3

119

120

9

21,095.31

43,991.10

32,096.04

108.5

52.1

136

151.9

10

29,736.65

71,595.10

50,427.51

140.8

69.6

81

92.1

Source: Author’s calculations using the 1996-97 SIHC
Note:
a. Refer to Appendix A6.5 for housing equity decile ranges and an explanation of the unequal
distribution of elderly homeowner income units within each decile.
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The focus turns next to income-poor elderly homeowners. The mean poverty gap
findings in Table 6.4 support the disposable income results. With the exception of
elderly homeowner income units in which the younger partner is under 6533, the
percentage point change in mean poverty gaps for all socio-economic types is negative,
demonstrating a reduction in the amount by which the disposable income of the incomepoor falls below the poverty line benchmark. In fact, the negative percentage point
change for all socio-economic types exceed their respective mean poverty gaps,
indicating that on average the disposable income of income-poor elderly homeowners is
raised above the poverty line after home equity conversion. Indeed 90.9 per cent (88.2
per cent) of the income-poor are lifted out of poverty by HEC1 (HEC2). However,
partnered income-poor income units do not benefit to the same extent because it is the
age of the younger partner that determines eligibility. Among partnered income-poor
elderly homeowner income units, 62.1 per cent are ineligible for home equity
conversion because the partner is aged under 65.

33

These income units are ineligible for home equity conversion.
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Table 6.4 Impacts of home equity conversion on income-poor elderly homeowners, by income
unit type, age and housing equity distribution, 1996-97
Socio-economic

Mean poverty gap

Per cent lifted

characteristic

out of poverty
Actual

All

Sample

12.1

Population
(‘000s)

Percentage point change
HEC1

HEC2

HEC1

HEC2

-158.2

-78.6

90.9

88.2

266

253.7

Age of younger partner
Under 65

48.3

0.0

0.0

0.0

0.0

13

10.7

65-69

13.7

-90.1

-45.3

95.2

88.4

59

55.1

70-74

8.5

-114.2

-57.7

89.0

86.2

60

65.3

75 or over

10.2

-226.0

-111.6

97.9

96.8

134

122.6

Couple

49.1

-52.1

-24.5

36.8

28.3

24

20.4

Single male

9.7

-187.8

-84.4

92.4

88.7

58

64.9

Single female

8.6

-159.6

-82.9

96.9

95.2

184

168.4

1

10.9

-53.1

-26.4

84.0

84.0

46

44.9

2

11.9

-83.4

-41.2

89.6

85.5

49

43.0

3

14.6

-90.9

-45.7

87.6

84.8

24

17.0

4

6.7

-129.3

-65.7

100.0

97.2

27

21.4

5

14.5

-121.4

-61.3

93.4

78.8

16

16.3

6

8.6

-152.3

-78.0

95.8

95.8

21

19.4

7

9.6

-185.3

-91.3

96.0

96.0

17

18.9

8

18.7

-192.9

-95.8

89.4

85.5

22

22.9

9

9.1

-259.0

-126.0

89.5

89.5

30

34.3

10

22.7

-517.7

-258.5

95.6

90.3

14

15.7

Income unit type

Housing equity decile

Source: Author’s calculations using the 1996-97 SIHC
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The mean disposable incomes of income-poor elderly homeowners are now compared
to income-poor non-elderly homeowners. It is expected that the income of elderly
homeowners will improve significantly relative to the income of non-elderly
homeowners. An important observation from Table 6.5 is that the current disposable
incomes of income-poor elderly and non-elderly homeowners are almost equal at
approximately $8,800. After home equity conversion, the disposable income of incomepoor elderly homeowners actually exceed the income of income-poor non-elderly
homeowners, as indicated by the increase in the ratio of disposable income of the
income-poor elderly to the income-poor non-elderly from approximately 1 to 2.763 and
1.901 under HEC1 and HEC2 respectively. Thus, home equity conversion is likely to
greatly improve the economic well-being of income-poor elderly homeowners relative
to their non-elderly counterparts.

Table 6.5 Impacts of home equity conversion on the annual mean disposable income of elderly
homeowners relative to non-elderly homeowners, 1996-97
Elderly
Actual

Non-elderly

HEC1

HEC2

Annual mean disposable income (dollars)
All

19,582.46

34,381.57

27,106.07

38,532.41

Income-poor

8,810.27

24,523.47

16,876.77

8,876.57

Not income-poor

22,407.70

36,967.07

29,788.93

42,246.13

Ratio of income of elderly to non-elderly
All

0.508

0.892

0.703

Income-poor

0.993

2.763

1.901

Not income-poor

0.530

0.875

0.705

Source: Author’s calculations using the 1996-97 SIHC

The sensitivity of the results to changes in the expected mortgage interest rate is tested
by reducing, then increasing, the interest rate by 0.5 percentage points (refer to Table
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6.6). As expected, the economic well-being of elderly homeowners under HEC1 and
HEC2 improves when the interest rate is reduced, but they become worse off when the
interest rate is increased. However, the impact of varying the interest rates by ± 0.5
percentage points appears to be small, with minor changes in disposable income and
mean poverty gap and no change at all in the proportion of elderly homeowners in
poverty.
Table 6.6 Sensitivity of home equity conversion results to changes in interest rate, 1996-97
Current

Simulated

Changea

HEC1

HEC2

HEC1

HEC2

r = 0.805
Annual mean disposable income

19,582.46

34,381.57

26,747.70

75.6

36.6

Headcount poverty rate (per cent)

20.8

1.9

2.5

-18.9

-18.3

Mean poverty gap of the income

12.1

-146.0

-66.5

-158.2

-78.6

Annual mean disposable income

19,582.46

34,490.18

26,924.72

76.1

37.5

Headcount poverty rate (per cent)

20.8

1.9

2.5

-18.9

-18.3

Mean poverty gap of the income

12.1

-147.2

-68.2

-159.3

-80.3

Annual mean disposable income

19,582.46

34,267.42

26,572.74

75.0

35.7

Headcount poverty rate (per cent)

20.8

1.9

2.5

-18.9

-18.3

Mean poverty gap of the income

12.1

-144.8

-64.7

-156.9

-76.9

poor (per cent)

Δr = -0.005

poor (per cent)

Δr = +0.005

poor (per cent)
Source: Author’s calculations using the 1996-97 SIHC
Note:
a. Change is in per cent for disposable income, and percentage points for mean poverty gap and
headcount poverty rate.

6.5

Collateral Risk

One of the perceived advantages of using housing equity as collateral for home equity
conversion is the financial security based on an expectation that house prices will keep
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on increasing. The borrower has a hedge against the ever-increasing outstanding balance
from a home equity conversion because housing equity will keep rising as house prices
increase. Thus, the borrower will most likely be able to pay off his/her home equity
conversion debt and may even have some housing equity left to satisfy a bequest
motive.

The expectation that house prices will keep on increasing is based on nominal house
price trends. If we examine the real House Price Index (HPI)34, it reveals that real house
prices, and therefore real housing equity, are stagnant in some parts of Australia. Table
6.7 shows the total percentage change in nominal and real HPI for the capital city of
each state35 from the June quarter 1986 to the March quarter 2002. The real HPIs for
Adelaide and Hobart have hardly risen at all. On the other hand, the borrower’s
outstanding balance keeps increasing over the tenure period. Thus, in some areas of
Australia there may be a significant collateral risk, that is, the house value is insufficient
to pay off the loan because it is less than the total outstanding balance at the end of the
tenure36.

34

Real HPI is the nominal HPI deflated by CPI in the same time period.
Sydney, Melbourne, Brisbane, Adelaide, Perth, Hobart, Darwin and Canberra are the capital cities of
the states of New South Wales, Victoria, Queensland, South Australia, Western Australia, Tasmania,
Northern Territory (NT) and Australian Capital Territory (ACT) respectively.
36
Because home equity conversion is a non-recourse loan, the lender’s recovery of mortgage proceeds is
limited to the value of the property and other personal assets cannot be used to pay off the loan should the
value of the property be insufficient (Rodda et al, 2000).
35
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Table 6.7 Total percentage change in HPI, by capital city, June 1986 to March 2002
Capital citya

Nominal HPI

Real HPI

Sydney

267.7

99.7

Melbourne

201.9

68.0

Brisbane

173.7

52.9

Adelaide

84.2

2.6

Perth

160.7

45.8

Hobart

76.5

0.3

Darwin

107.0

21.6

Canberra

123.7

27.8

Weighted average of eight capital cities

194.6

63.1

Source: ABS (2002b), ABS (2002c)

When the house value is insufficient to pay off the home equity conversion debt, either
the government or the lender suffers losses, depending on whether or not the loan is
insured. In the presence of Federal insurance, the loan is assigned to the government
when the outstanding loan balance exceeds the adjusted property value. The government
pays the lender an amount approximately equal to the outstanding loan balance, takes on
the role of the lender, and continues to make payments to the borrower and accrue
interest on the loan (Rodda et al, 2000). In the absence of a federal insurer, the lender
has to continue making payments to the borrower even if the outstanding balance
exceeds the adjusted property value till the end of tenure and absorb the losses. Whether
the loan is insured or not, the borrower is faced with the risk of losing all of his/her
housing equity if the house price does not increase enough to exceed the outstanding
loan balance at the tenure’s end.

The probability that the property will not appreciate enough to repay the lender with
interest at the end of the loan term is described in this thesis as collateral risk. Australian
studies of the risks associated with homeownership have so far focused on default risk,
that is, the risk of owners with a mortgage falling into mortgage arrears and default.
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These studies include Berry et al (1999), Badcock and Beer (2000), Berry and Dalton
(2000) and Greive et al. (2003)37.

Berry et al (1999) examine the increasing tendency for owners with a mortgage to fall
into mortgage arrears and defaults by analysing the mortgage arrears outstanding in
June 1999 in the mortgage portfolio of an Australian state government mortgage lending
scheme. A logistic regression is applied to data from the mortgage portfolio to
determine factors that increase the risk of falling into mortgage arrears. The study finds
that the risk of falling into mortgage arrears decline with increases in age and is strongly
correlated with the loan-to-value ratio. The probability of falling into mortgage arrears
is higher for established dwellings than newly constructed dwellings, and couples with
children are more likely to be in arrears than single parent households. The study notes
that the increase in the number of lending institutions and available funding pool for
housing in recent years has enabled more low-income individuals to access mortgages.
However, this has also increased default risks for individuals. Berry and Dalton (2000)
also analyse the factors responsible for the increase in the number of individuals falling
into mortgage arrears and default in recent years, such as the impacts of economic
restructuring that has been accompanied by flexible labour market conditions and
growing employment insecurity. Badcock and Beer (2000) find that government
homeownership assistance schemes actually lead marginal income families into
mortgage default. The increasing trend toward flexible labour markets impedes the
achievement of stable employment by individuals, and hence decreases individuals’
abilities to sustain mortgage payments over time. Greive et al (2003) extends on Berry
et al’s (1999) study by developing a risk management model that can predict the change
37
Overseas research into mortgage arrears and defaults has been extensive. Examples include Jackson
and Kaserman (1980), Quercia and Stegman (1992), Davis and Dhooge (1993), Ford et al. (1995),
Lambrecht et al. (1997) and Burrows (1998).
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in default risk arising from interest rate changes. This study focuses on marginal income
families who find that the costs of retaining their home to be unsustainable. The study
examines the operation of three homeownership support schemes in Western Australia,
that is, Keystart, Right to Buy and the Aboriginal Home Ownership Scheme and models
the impacts of exogenous economic shocks or increases in cost of living on the ability
of owners with a mortgage to remain in homeownership.

As this chapter focuses on home equity conversion or reverse mortgage, this section is a
study of equity, rather than default, risk. It therefore offers a novel contribution to
existing studies on homeownership by being the first Australian study to analyse
collateral risk in Australia. Some of the variables that are relevant to both default risk
and collateral risk include the interest rate and term of loan.

6.5.1 Methodology

Collateral risk to the government/lender and the borrower can be calculated by
forecasting the value of the property at the end of the tenure and comparing it with the
future value of the net principal limit. If the value of the property at the end of the
tenure is less than the future value of the net principal limit, it indicates that proceeds
from the sale of the property will not fully offset the outstanding balance.

The HPI at the end of the tenure is predicted using the coefficients from an exponential
growth model estimated using quarterly HPIs from June 1986 to March 2002 as
obtained from the ABS (2002c)38. This is more realistic than assuming that the HPI rises

38

The HPI from the ABS (2002c) is constructed from price data on sales that take place in each period.
However, the prices in one period relate to houses of different quality than the prices in another period.
Thus, price indices constructed from sales price data do not reflect pure price changes. However, this
problem has been minimised by stratifying sales price data by the factors that affect house quality, that is,
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in constant absolute increases (Pindyck and Rubinfeld, 1991). The exponential growth
curve for the HPI is expressed algebraically as
H t = H 0 e rt

where

(6.6)

r

= quarterly house price appreciation rate

t

= time period, each being a quarter, there being a total of 64
quarters in the period June 1986 to March 2002

H0

= property price index at t=0

Ht

= property price index at time period t

The exponential growth curve is converted into a log-linear equation by taking
logarithms of both sides39. The log-linear equations for the HPIs of the eight capital
cities are estimated using ordinary least squares, that is,

ln H t = ln H 0 + rt

(6.7)

Regression statistics are reported in Table 6.8.

Table 6.8 Log-linear equations for HPIs, eight capital cities
Capital city

Equation

R2

t-ratio

ln H 0

r

Sydney

ln Ht = 4.203 + 0.016 t

145.9

19.6

0.861

Darwin

ln Ht = 4.493 + 0.016 t

185.3

23.4

0.898

Brisbane

ln Ht = 4.358 + 0.013 t

126.1

13.9

0.757

Melbourne

ln Ht = 4.228 + 0.013 t

149.4

16.6

0.816

Perth

ln Ht = 4.245 + 0.012 t

170.7

16.9

0.822

Canberra

ln Ht = 4.450 + 0.010 t

181.8

15.1

0.785

Hobart

ln Ht = 4.475 + 0.008 t

268.0

17.9

0.837

Adelaide

ln Ht = 4.454 + 0.007 t

315.5

18

0.840

Weighted Average

ln Ht = 4.271 + 0.013 t

188.2

20.9

0.876

Source: Author’s calculations using ABS (2002c)

Since r represents the quarterly house price appreciation rate, the annual house price
physical characteristics of the dwelling and geographic location. Price movements in each strata are then
weighted together to calculate the index.
39
For an explanation of log-linear trend models, refer to Pindyck and Rubinfeld (1991) and Jeffrey
(1995).
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appreciation rate can be approximated by quadrupling r (refer to Table 6.9). Property
prices have appreciated the fastest in Sydney and Darwin at 6.2 per cent per year. The
slowest property price appreciation takes place in Adelaide at a much lower 2.8 per cent
per year. The property price appreciation rate in Adelaide has been even lower than its
CPI growth rate.

Table 6.9 Annual HPI and CPI growth rates, eight capital cities, 1986 to 2002, per cent
Capital city

HPI

CPI

Sydney

6.2

3.2

Darwin

6.2

3.0

Brisbane

5.3

3.1

Melbourne

5.2

3.0

Perth

4.6

2.9

Canberra

4.0

2.8

Hobart

3.3

3.0

Adelaide

2.8

3.1

Weighted average of eight capital cities

5.2

3.1

Source: Author’s calculations using ABS (2002c)

Using data from the 1996-97 SIHC, the collateral risk for the 1,066 elderly homeowners
who are eligible for home equity conversion is calculated. For those living in capital
cities, the HPI of the relevant capital city is used. For those living in the country or in
the two territories, the weighted average HPI of the eight capital cities is used. This may
lead to an overestimation of collateral risk for those living in Darwin and an
underestimation of collateral risk for those residing in Canberra. This is because, as
shown in Table 6.9, the annual house price appreciation rate of Darwin is higher than
the weighted average of 5.2 per cent, while the annual house price appreciation rate of
Canberra falls below the weighted average. However, residents of the two territories are
not classified separately in the 1996-97 SIHC. Given the data limitations, the weighted
average HPI is thought to be the most appropriate measure to use.
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6.5.2

Results

Collateral risk findings reported in Table 6.10 show that 17.5 and 41.6 per cent of all
homeowners eligible for home equity conversion are vulnerable to collateral risk under

HEC1 and HEC2 respectively, when the expected interest rate of 8.05 per cent is used.
The collateral risk analysis is based on the assumption that eligible homeowners choose
home equity conversion at the maximum initial principal limit, so the collateral risk
rates are upper bound estimates. Collateral risk is consistently higher under HEC2 than

HEC1. Recall that since HEC1 assumes shorter life expectancies (and therefore shorter
tenure periods) than HEC2 does, it can be inferred from the findings that collateral risk
increases with the length of loan tenure.

The highest collateral risk occurs in South Australia, Western Australia and Tasmania.
The annual house price appreciation rates in their capital cities, Adelaide, Perth and
Hobart respectively, are among the lowest in all capital cities. Moreover, South
Australia and Western Australia have the highest proportion of eligible homeowners
living in the capital city, being approximately 77 per cent in each state, where annual
house prices appreciate at slower rates than the weighted average rate that is used as a
proxy for houses located in the country. Significant collateral risk is also evident
among eligible homeowners living in other states, the exceptions being New South
Wales and Victoria where collateral risk is well below the nation’s average rates of 17.5
and 41.6 per cent under HEC1 and HEC2 respectively. In these two states, the annual
house price appreciation rates of their capital cities, Sydney and Melbourne, are
relatively high compared to other states. In fact, Sydney has the highest annual
appreciation rate of 6.2 per cent.
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Clearly, collateral risk is undesirably high in certain states. However, of all the eligible
homeowners facing collateral risk, there is actually a very high proportion for which the
house value at the end of the tenure almost equals the future net principal limit. This is
not reflected in the collateral risk figures in Table 6.10, which simply assigns
homeowners to either of the two collateral risk categories regardless of the difference
between their expected house value and future net principal limit. For example, while
collateral risk is extremely high in South Australia, 23.5 and 13.2 per cent of eligible
homeowners facing collateral risk under HEC1 and HEC2 actually own houses where
the future house value is at least 90 per cent of the future net principal limit at the end of
the tenure. The same applies to 54.3 and 12.4 per cent of eligible homeowners facing
collateral risk under HEC1 and HEC2 in Western Australia. For homeowners whose
future house values do not exceed but are almost equal to the future net principal limit,
collateral risk is extremely sensitive to the expected average mortgage interest rate.

A sensitivity analysis is conducted by reducing and then increasing the expected
average mortgage interest rate of 8.05 per cent by 0.5 percentage points. The principal
limit factors are recalculated at the new interest rates of 7.55 and 8.55 per cent
respectively. This results in changes in the initial and future net principal limits of the
borrower. As shown in Table 6.10, collateral risk is extremely sensitive to the interest
rate used. Collateral risk falls significantly when the interest rate is reduced by 0.5
percentage points. In fact, collateral risk is completely eliminated in New South Wales,
Victoria and the territories. When the interest rate is increased by 0.5 percentage points,
collateral risk escalates such that average collateral risk increases from 17.5 to 32.5 per
cent under HEC1. Under HEC2, collateral risk jumps to 100 per cent in all states except
New South Wales and Victoria. The sensitivity of collateral risk is typically higher
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under HEC2 than HEC1 because the interest rates are compounded over a much longer
period of time.

Table 6.10 Collateral risk, by location of property, 1996-97, per cent
Location of property

Collateral risk

Δr = -0.005

r = 0.805

Δr = +0.005

HEC1

HEC2

HEC1

HEC2

HEC1

HEC2

New South Wales

4.2

20.0

0.0

0.0

14.7

42.9

Victoria

2.3

17.2

0.0

0.0

12.0

69.8

Queensland

24.5

76.1

21.1

45.4

53.9

100.0

South Australia

78.8

88.7

77.0

77.0

83.9

100.0

Western Australia

40.5

89.1

40.0

78.1

71.0

100.0

Tasmania

50.4

77.8

44.5

44.5

70.2

100.0

ACT and NT

20.7

55.4

0.0

0.0

47.2

100.0

Total

17.5

41.6

14.3

21.4

32.5

70.8

Source: Author’s calculations using the 1996-97 SIHC

6.6

Concluding Comments

This chapter has examined the impacts of home equity conversion on the economic
well-being of elderly homeowners. The level of monthly payment increases with age
and the level of housing equity, but decreases as interest rates rise. Income unit analysis
shows that home equity conversion could benefit single income units in particular, since
the tenure period depends on the age of the younger partner in partnered income units.
The mean poverty gap findings for income-poor elderly homeowners mirror the income
results for all elderly homeowners. Significant proportions of the income-poor are lifted
out of poverty, the exception being partnered income units. Interestingly, the current
disposable incomes of income-poor elderly and non-elderly homeowners are almost
equal prior to home equity conversion. Therefore, after home equity conversion, the
disposable income of income-poor elderly homeowners actually exceeds the income of
income-poor non-elderly homeowners. Thus, home equity conversion is likely to greatly
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improve the economic well-being of income-poor elderly homeowners relative to their
non-elderly counterparts. The sensitivity of the results to changes in the expected
mortgage interest rate of 0.5 percentage points appears to be minor.

The collateral risk analysis shows that undesirably high collateral risk may be faced by
elderly homeowners who enter into home equity conversions in states like South
Australia, Western Australia and Tasmania. The sensitivity analysis shows that, for
elderly homeowners living in most states, this risk is actually highly dependent on the
interest rate used and the period over which the interest rate is compounded. Thus, home
equity conversion may well become an effective method of financial independence for
elderly homeowners as the government attempts to shrink public provision in the face of
fiscal pressures if the risks can be managed and the elderly are willing to forego
bequeathing their homes to their children upon death. However, this method would tend
to favour elderly homeowners who are single and older, and who reside in New South
Wales and Victoria, where house prices appreciate at the fastest rates.

The rest of this thesis continues to examine how financial independence can be
promoted among an ageing population by shifting its focus onto a younger subgroup of
the population, that is, mature age persons or persons aged 45-64, who are exhibiting
low labour force participation rates and early retirement trends. The work disincentives
faced by mature age Australians and factors affecting their labour force participation
decisions are examined to gain an understanding of why their labour force participation
rates are low, and how labour force participation may be promoted as retirement
approaches.
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CHAPTER 7
WORK DISINCENTIVES OF MATURE AGE AUSTRALIANS

7.1

Introduction

While low labour force participation among the elderly is a commonly accepted norm,
mature age persons, that is, persons aged 45 to 641, also exhibit a relatively low rate of
participation in the labour force even though they are still part of the working age
population. This trend is especially alarming given the ageing of the population. The
ABS (2003a) projects that the proportion of working age persons will decline from 67
per cent in June 2002 to between 54 and 57 per cent in 2010. A system that depends on
a workforce that is perpetually shrinking in size to support an ever-growing population
of retirees who spend longer years in retirement because of early retirement and longer
life expectancies will be under increasing budgetary pressure (Visco, 2001).

Figure 7.1 shows the proportions of males and females who are not in the labour force
(NILF)2 by age group. Though the proportion of females who are NILF is consistently
higher than males, the trends exhibited by the two genders remain similar, with the
proportion of persons NILF rising sharply from the group aged 50-54 onwards. The
proportions of males and females aged 60-64 who are NILF are disturbingly high at
over 55 and 80 per cent respectively. For the past 30 years, labour force participation
among mature age persons has consistently been below younger age groups, the
exception being the group aged 15-19 because of their relatively high education
1

Recent labour studies refer to persons aged 45 or over as “mature age”. Examples include Council on
the Ageing (1999), VandenHeuvel (1999) and Bishop (1999). I narrow the mature age definition to
persons aged 45-64 to make a distinction between persons aged 45-64 years, being still part of the
working age population, and elderly persons, who are no longer of working age. The working age
population comprise persons aged 15-64.
2
Persons not in the labour force are economically inactive; they are not employed, neither do they meet
the criteria of active job search or availability to start work to be classified as unemployed (ABS, 2001c).
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participation rate. Reasons commonly cited for the low labour force participation among
mature age persons include accumulation of wealth in secure post-World War II
economic conditions, the spread of superannuation coverage and the increase in
availability and level of income support from the government that has blunted work
incentives (Ingles, 2000).
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Figure 7.1 Per cent of persons not in the labour force, by gender and age groups, 1996-97

Females

Source: Author’s calculations using the 1996-97 SIHC

This chapter offers an analysis of the work disincentives of mature age Australians.
Poverty traps deter small increases in work effort because of reductions in government
transfer entitlements and increasing tax liabilities. Unemployment traps discourage
movements from a unemployed or NILF state into full-time or part-time employment,
or encourage movements from the employed state into an unemployed or NILF state
because disposable incomes when not employed replace a large proportion of
disposable incomes when employed. Poverty traps are measured by effective marginal
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tax rates (EMTRs) in Section 7.2; unemployment traps are measured by replacement
rates (RRs) in Section 7.3. Concluding comments are offered in Section 7.4.

7.2

Effective Marginal Tax Rates

The EMTR is the proportion of each additional dollar of private income above current
levels that a person forfeits due to the interaction of reduced government transfer
payments and increased tax liabilities. The higher the EMTR, the larger its work
disincentive effect. For example, a person has a greater incentive to work when facing
an EMTR of 30 rather than 80 per cent, since the individual retains 70 cents out of each
additional dollar of private income earned in the former case, compared to 20 cents in
the second case. When a person faces an EMTR in excess of 100 per cent, he/she
actually loses more than one dollar when earning an additional dollar of private income.
Thus, high EMTRs can blunt work incentives (Whitlock, 1994).

This EMTR study has a distinctive approach. First, even though the literature on
EMTRs is extensive, most recent EMTR studies have used the entire working age
population as their sample, paying no particular attention to mature age persons
(Polette, 1995; Beer, 1998; Beer and Harding, 1999). Second, existing EMTR studies do
not take into account the changes in public housing rent subsidy that public renters face
when applying greater work effort. The EMTRs of public renters are therefore likely to
be understated. This study incorporates changes in public housing rent subsidy into
EMTR calculations, providing a more accurate representation of the work disincentives
faced by public renters. This is a particularly significant innovation because public
renters have a much lower participation rate than other working age Australians. In the
1996-97 Survey of Income and Housing Costs (SIHC), only 253 or 46.3 per cent of
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working age public renters are in the labour force, compared 66 per cent of working age
outright homeowners, and over 80 per cent of working age homeowners with a
mortgage, private renters and rent-free persons.

7.2.1

Literature Review

Two main methods are invoked in the calculation of EMTRs in Australian studies. The
first method uses microsimulation modelling to calculate the EMTR faced by each
person in a survey (Polette, 1995; Beer, 1998; Beer and Harding, 1999; Beer, 2003).
The second method calculates the EMTRs of hypothetical family types (Whitlock,
1994; Barber et al, 1994; Harding and Polette, 1995; Hulse et al, 2003). Hypothetical
studies do not reflect reality as well as studies that make use of information from actual
people. Moreover, hypothetical studies do not cover the full range of income unit types
and therefore cannot shed light on the number of persons in the population facing high
EMTRs. Given that the EMTR analysis in this chapter is conducted using the first
method, this section reviews microsimulation studies only.

Polette (1995), Beer (1998), Beer and Harding (1999) and Beer (2003) use a
microsimulation model from the National Centre from Social and Economic Modelling
(NATSEM) called the Static Incomes Model (STINMOD3) to estimate the distribution
of EMTRs across the working age population4. For couples, the earnings of the
reference person of the family are increased by one dollar while the partner’s earnings
are held constant. The new family disposable income resulting from this one-dollar
3

See Lambert et al (1994) for a technical introduction to STINMOD.
Polette (1995) updates the 1990 Income Distribution Survey statistically to reflect May 1994
demographics and uses July 1994 tax-transfer parameters. Both Beer (1998) and Beer and Harding (1999)
use the Survey of Income and Housing Costs for the years 1994-95 and 1995-96. The survey data are
updated to reflect the incomes and demographics of the population in 1997 and 1999 in Beer (1998) and
Beer and Harding (1999) respectively.
4
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increase is calculated. The same steps are repeated separately assuming that the earnings
of the partner are increased by one dollar while the reference person’s earnings remain
constant. Thus for any couple, two EMTRs are calculated, one for the reference person
and one for the partner. EMTRs that exceed the highest marginal income tax rate
(MITR) by a significant amount are generally considered high EMTRs. Such studies
advocate the use of EMTRs of over 60 per cent to represent high EMTRs5.

These microsimulation studies arrive at similar conclusions. Relatively high EMTR are
concentrated among persons in the lower to middle income deciles of the income
distribution because this income range is one over which most income tests apply.
Income units with dependent children that experience reductions in family payments
when private income rises also tend to have high EMTRs. Beer and Harding (1999) also
find that the bulk of those who face high EMTRs are wage and salary income earners.
Three-quarters of persons who face high EMTRs earn wage and salary income.

Beer (2003) examines how the number of persons facing high EMTRs has changed
since the introduction of the new tax-transfer rules in July 2000 by comparing the
EMTR distributions in 1997 and 2002. The study finds that the distribution of EMTRs
shows little change between 1997 and 2002. A slightly larger proportion of the
population face high EMTRs in 2002 compared to 1997 (8 per cent compared to 6 per
cent), while a slightly lower proportion have zero EMTRs (24 compared to 27 per cent).
However, among those facing high EMTRs, fewer individuals face EMTRs in excess of
80 per cent. Beer (2003) finds that in 2002, high EMTRs are still concentrated among
families with children due to the withdrawal of the Family Tax Benefit Part A

5

In 2001-02, the highest MITR is 47 per cent.
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(FTB(A)), and among persons in the middle of the income distribution (fourth to sixth
deciles).

7.2.2

Methodology

The EMTR of person i arising from a one-dollar increase in weekly private income6 is
defined as

(

Eix = 1 − ΔYxd / ΔYi p
where

)

(7.1)

Eix

= EMTR of person i of income unit x

ΔYxd

= change in disposable income of income unit x

ΔYi p

= change in private income of person i, that is, $52

The one-dollar increase in weekly private income is equivalent to an annual increase in
wage and salary income of $52, that is ΔYi p =$52. The EMTR of person i is calculated
taking into account the impact of his/her $52 increment in private income on his/her
income unit’s disposable income. This is because the level of government transfer
entitlements and direct tax liabilities of each person is not simply dependent on his/her
own income, but the income of the income unit to which he/she belongs. For example,
the amount of Newstart Allowance (NSA) received by a partnered individual is subject
not only to his/her assessable income level but also the partner’s assessable income
level7. Moreover, Medicare levy can be reduced by a family reduction amount if a
person is partnered or has dependent children. This study provides EMTR measures
based on the 2001-02 tax-transfer parameters, that is, parameters introduced after the
major tax-transfer reform in July 2000, A New Tax System (ANTS).
6

Most EMTR studies assume a one-dollar increase in weekly private income (Podger et al, 1980;
Gallagher and Ryan, 1992; Whitlock, 1994; Polette, 1995; Beer and Harding, 1999).
7
An individual’s NSA entitlement decreases by 70 cents for every dollar that his/her partner’s income
exceeds the partner’s cut out point. Refer to Appendix A3.1.6 for more details.
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ΔYxd represents the change in disposable income of the income unit x caused by a $52
increase in earnings of person i of the income unit. The annual change in disposable
income includes the following components of disposable income

ΔYxd = ΔYxp + ΔG x − ΔTx
where

(7.2)

ΔYxp

= change in private income of income unit x, that is, $52

ΔGx

= change in government transfers of income unit x, where
ΔG x ≤ 0

ΔTx

= change in direct tax liabilities of income unit x, where

ΔTx ≥ 0
The change in private income, ΔYxp , is the increase in wage and salary of person i of
the income unit since the wage and salary of the partner, if there is one, is assumed to
remain constant. The change in government transfers, ΔGx , takes into account the
changes in the government transfers paid to all members of the income unit as a result
of an increase in person i’s wage and salary. The amount of government transfers
received will either stay the same if the income unit assessable income does not exceed
the income test free area, or decreases if assessable income exceeds the income test free
area, that is, ΔGx ≤ 0. ΔGx includes changes in the level of housing assistance given by
the government to income unit x,. Some private renters receive Rent Assistance (RA)
and all public renters receive a rent subsidy in the form of a rebated rent from the
government. The levels of RA and public rent subsidy received by an income unit are
both dependent on earnings. Note that the method by which RA is reduced avoids the
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multiple stacking of taxes and transfers8. As explained in Chapter 4, the rebated rent of
public renters is typically set at 25 per cent of assessable income for rent determination9
(AIHW, 2002). Therefore, it is assumed that rent payments increase at 25 cents per
extra dollar of assessable income. This income-related decrease in public housing rent
subsidy is treated as a reduction in government transfer payments. The change in
assessable income for public rent determination is

ΔYxa = ΔYxp + ΔG x
where

ΔYxa

(7.3)

= change in assessable income

While other EMTR studies like Beer and Harding (1999), Beer (2003) and Hulse et al
(2003) account for the reduction in RA in their EMTR calculations, the reduction in
public housing rent subsidy is not accounted for in these studies.

The change in direct tax liabilities, ΔTx , takes into account the changes in the income
unit’s personal income tax, Medicare levy, superannuation surcharge and tax offsets.
When the wage and salary of person i increases, the level of direct tax liabilities of
income unit x will either stay the same if each component of the direct tax liabilities
does not exceed its respective tax free threshold, or increase if the rise in private income
subjects the income unit to higher levels of income tax, Medicare levy or
superannuation surcharge or reductions in tax offsets. Thus, ΔTx ≥ 0.

Each couple income unit in the 1996-97 SIHC consists of a male and a female. The
8

Refer to Appendix A3.1.20 for a detailed explanation of reduction of RA as assessable income
increases.
9
Assessable income for public rent determination is total income from all assessable sources, including
usual wages and salaries, income from self-employment, government transfers, income from investments,
and other regular income such as superannuation, private cash scholarships, workers’ compensation,
accident compensation, alimony and other regular allowances. Each State and Territory uses its own
definition of ‘assessable income’. Thus, the maximum rent payment may be more than 25 per cent of
assessable income (AIHW, 2001).
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EMTR arising from an increase in the male’s income is not necessarily the same as the
income unit EMTR arising from the increase in the female’s income. Consider the
example of a couple with two dependent children. Suppose that the male is the sole
income earner and he currently incurs a marginal income tax rate of 30 per cent and his
partner (the female) is in the income tax free bracket10. Such an income unit is eligible
for the FTB(A) and incurs Medicare levy at 1.5 per cent of taxable income. If the male’s
income increases by one dollar while his partner’s income remains constant, his
personal income tax liability increases by 31.5 cents while the amount of FTB(A)
received by the income unit falls by 30 cents. Thus, the EMTR arising from the increase
in the male’s income is 61.5 per cent. Now suppose that the female’s income rises by
one dollar while her partner’s (the male’s) income remains constant. She does not pay
any extra tax or Medicare levy, but the amount of FTB(A) received by the income unit
falls by 30 cents. Thus, the EMTR arising from the increase in her income is only 30 per
cent. The EMTRs for the male and female are thus calculated separately. To illustrate
the calculation process, consider a simple example of 20 income units, where 12 income
units are couples and eight are single persons. Two EMTRs are calculated for each
couple, one for the male while his partner’s income is held constant, and another one
separately for the female while her partner’s income is held constant; one EMTR is
calculated for the single person. This results in a total of 32 EMTRs11.

7.2.3

Results

The EMTR findings of this analysis are compared with two previous studies, Beer and
Harding (1999) and Beer (2003). 1998-99 tax-transfer parameters are used in Beer and
Harding (1999), that is, parameters before the introduction of the July 2000 ANTS
10
11

Refer to Appendix A3.2.1 for the 2001-02 personal income tax brackets.
Other studies adopting this method include Polette (1995), Beer and Harding (1999) and Beer (2003).
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package. Beer (2003) provides EMTR measures based on both pre- and post-ANTS
parameters, being 1997-98 and 2002-03 parameters respectively. This study provides
EMTR measures based on the post-ANTS 2001-02 parameters. The same EMTR trend is
found in all studies, supporting Beer’s (2003) proposition that the distribution of
EMTRs has shown little change since the reform. As shown in Table 7.1, EMTRs are
concentrated between 20 and 40 per cent, with about 40 per cent of working age persons
having EMTRs in this range. After that, the proportion of persons in each EMTR range
decreases up the EMTR distribution. Approximately one-quarter of the working age
population has zero EMTRs.

Table 7.1 Comparison of EMTRs in three studies, various years, per cent
EMTR range

Pre-ANTS

Post-ANTS

Beer (2003)

Beer and Harding (1999)

Beer (2003)

Present study

E=0

27

27

24

25

0 < E ≤ 20

4

3

7

13

20 < E ≤ 40

42

39

40

45

40 < E ≤ 60

21

24

21

13

60 < E ≤80

3

3

7

3

80 < E ≤ 100

2

2

1

1

1

1

a

0b

100

100

100

100

E > 100
Total

Source: Author’s calculations using the 1996-97 SIHC, Beer (2003), Beer and Harding (1999)
Notes:
a. Beer (2003) reports estimate as statistically unreliable.
b. An estimated 0.2 per cent of individuals are in this range, but this rounds down to 0 per cent. The
proportions are reported in whole numbers to facilitate comparison with both Beer and Harding
(1999) and Beer (2003), who display their results in whole numbers.

This analysis is driven by the motivation to ascertain which tax-transfer measures are
responsible for creating high EMTRs among mature age persons. This in turn helps in
gaining an understanding of how high EMTRs can be lowered. The EMTR distribution
of mature age persons and summary EMTR statistics such as the mean, median and
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proportions of mature age persons facing EMTRs in excess of 47 and 60 per cent are
analysed in the rest of this section. Persons facing EMTRs of 47 per cent have EMTRs
higher than the highest MITR. Like Polette (1995), Beer and Harding (1999) and Beer
(2003), this study defines a ‘high EMTR’ as an EMTR of over 60 per cent. Finally, the
mean EMTR profiles of mature age persons are analysed as 20 successive one dollar per
week increases are applied to the income unit’s private income This exercise helps
gauge whether spikes in EMTR profiles cause mature age persons to restrict working
hours to segments where EMTRs are relatively low. Section 7.2.4 gives a summary of
the EMTR analysis.

Government transfers

All government transfers are means-tested with the exceptions of Carer Allowance,
Department of Veterans’ Affairs (DVA) War Widow’s Pensions and DVA Disability
Pension. Table 7.2 shows the EMTRs of mature age persons according to whether the
person’s income unit receives means-tested government transfers or not, that is, G xm > 0
and G xm = 0 respectively. EMTRs are concentrated on 0 per cent for mature age persons

in income units that receive means-tested government transfers. However, EMTRs are
concentrated in the 30-40 per cent range for mature age persons in non-recipient income
units. Mature age persons in recipient income units with a zero EMTR tend to have very
low income unit assessable incomes. 60 per cent of such persons have zero income unit
assessable incomes. There are also 10 per cent of these income units with assessable
income of more than zero, but under $213. Moreover, over 60 per cent have personal
taxable incomes below the tax free threshold, that is, below $6,000. Having such low
assessable and taxable incomes, increasing private income by $52 pushes such persons
out of neither the income free nor the tax free areas. However, approximately 96 per
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cent of mature age persons in non-recipient income units in the 30-40 per cent EMTR
range are in the $20,001-$50,000 personal income tax bracket, where the MITR is 30
per cent. Thus, increasing private income by $52 decreases their income unit disposable
income by at least 30 per cent12.

Notice, however, that the proportion of mature age persons in recipient income units
who face EMTRs in excess of 47 and 60 per cent are higher than those in non-recipient
income units. The proportion of the former with EMTRs in excess of 47 and 60 per cent
are 13.2 and 6.1 per cent respectively. The respective proportions of the latter group are
only 3 and 0 per cent, that is, no mature age person in non-recipient income units has a
high EMTR. Thus, while mature age persons in recipient income units are more likely
to have zero EMTRs, they are also more likely to have high EMTRs than mature age
persons in non-recipient income units.

12

Reductions in Medicare Levy, non-refundable tax offsets and increases in superannuation surcharge
may also apply. These are explored in greater detail in the next section.
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Table 7.2 EMTRs of mature age persons, by whether their income unit receives means-tested
government transfers or not, 1996-97, per cent
EMTR range

G xm > 0

G xm = 0

Total

Ei = 0
0 < Ei ≤ 10
10 < Ei ≤ 20
20 < Ei ≤ 30

44.3

17.8

30.7

0.0

0.5

0.3

6.8

18.8

13.0

9.6

0.5

4.9

30 < Ei ≤ 40

19.7

48.7

34.6

40 < Ei ≤ 50

7.7

12.1

10.0

50 < Ei ≤ 60

5.9

1.5

3.6

60 < Ei ≤ 70

1.8

0.0

0.9

70 < Ei ≤ 80

2.8

0.0

1.3

80 < Ei ≤ 90

0.8

0.0

0.4

90 < Ei ≤ 100

0.6

0.0

0.3

Total

0.0
100.0

0.0
100.0

0.0
100.0

Sample

1,976

2,150

4,126

1,890.4

2,008.2

3,898.6

Mean

21.3

24.8

23.1

Median

19.5

30.4

30.1

Highest EMTR

102.7

58.3

102.7

Ei > 47
Ei > 60

13.2

3.0

7.9

6.1

0.0

2.9

Ei > 100

Population ('000s)

Summary statistics

Source: Author’s calculations using the 1996-97 SIHC
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Table 7.3 shows the proportions of mature age persons with high EMTRs who
experience a reduction in means-tested government transfers, according to the type of
means-tested government transfers received by their income unit. It is important to note
that government transfers only contribute to the EMTR of an individual when it is
reduced by an increase in private income. Thus, non-means-tested government transfers
types are excluded from the table.

The government transfer most likely to contribute to high EMTRs among mature age
government persons is the FTB. 29.6 per cent of mature age persons with high EMTRs
experience a reduction in their FTB payments when private income increases by $52.
Polette (1995), Beer (1998) and Beer and Harding (1999) and Beer (2003) also find that
high EMTRs are concentrated among families with dependent children due to the
withdrawal of family payments.

A significant 22.3 per cent of mature age persons with high EMTRs experience a
reduction in NSA. Approximately two-thirds of mature age persons with high EMTRs
who experience a reduction in NSA are engaged in part-time work. Thus, 80 per cent of
such persons have income unit assessable incomes in the NSA upper taper area of over
$142 per fortnight or over $3,692 per year. These persons have their NSA entitlement
reduced by a taper rate of 70 cents per additional dollar above $3,692. All mature age
persons with high EMTRs who experience a reduction in NSA have taxable incomes in
the $6,001-$20,000 personal income tax bracket, resulting in a MITR of 17 per cent.
Thus, an EMTR of as high as 87 per cent13 can apply.
13

This is equal to the sum of the NSA upper taper withdrawal rate of 70 per cent and MITR of 17 per
cent. If the NSA recipient’s partner has an assessable income beyond the cut out point, the income unit’s
NSA entitlement is further reduced by a taper rate of 70 cents per additional dollar of the partner’s
assessable income, resulting in an EMTR of 157 per cent. However, the partner’s income test is unlikely

178

The third group most likely to have high EMTRs are public renters. 14.4 per cent of
mature age persons with high EMTRs are public renters and therefore experience a
reduction in rent subsidy. As explained previously, public rents are capped at 25 per
cent of assessable income, which is the sum of private income and government
transfers. Hence, if the increase in assessable income is equivalent to the increase in
private income of $52, the subsidy received by public renters falls by 25 per cent of the
change in private income, that is, $13. However, the level of government transfers may
fall when private income increases. Thus, the inclusion of government transfer
payments in assessable income for rent determination helps to offset the impact of
public housing rent subsidy on EMTRs, such that the increase in EMTRs caused by the
reduction in public housing rent subsidy may be below 25 per cent.

Table 7.3 also shows that no mature age person with high EMTRs suffers from a
reduction in Youth Allowance (YA), Pharmaceutical Allowance (PhA) or RA. No
mature age persons receive YA. However, mature age persons do receive PhA and RA.
PhA is paid as a supplement to means-tested pensions and allowances. Means-tested
pensions and allowances decrease at a taper rate when private income increases.
However, PhA is not reduced at all until the government transfer to which it is attached
cuts out, after which all PhA is lost immediately due to its sudden death income test. A
somewhat different application of income tests applies to RA, which is paid as a
supplement to the means-tested pensions and allowances and FTB(A). However, RA
does not have a sudden death income test14, but is instead reduced at a taper rate after

to apply, as the bulk of partnered NSA recipient’s have partners who are part-time employed,
unemployed or NILF. Under 5 per cent of partnered NSA recipients have partners who are employed fulltime.
14
Refer to Appendix A3.1.20 for a detailed description of the withdrawal of RA after the means-tested
government transfer or FTB cuts out. Note also the qualification made in Appendix A3.1.20 with regards
to the calculation of RA in the microsimulation model.
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the main government transfer to which it is attached cuts out. As none of the meanstested government transfer or FTB(A) to which PhA and RA are attached cuts out when
the private income of mature age persons with high EMTRs increase by $52, PhA and
RA are not reduced at all. Note that despite the attention given by studies such as Moore
(1997) to the role DSP in causing high work disincentives, it is in fact not a very
important cause of high EMTR.

Table 7.3 Mature age persons with high EMTRs experiencing a reduction in government
transfers, by government transfers type, 1996-97, per cent
Government transfers

Proportion experiencing a reduction

Family Tax Benefit

29.6

Newstart Allowance

22.3

Public housing rent subsidy

14.4

Age Pension

11.4

Partner Allowance

11.3

Disability Support Pension

9.8

Mature Age Allowance

9.5

Special Benefit

6.7

Widow Allowance

4.5

Parenting Payment

3.1

DVA Service Pension

2.6

Sickness Allowance

2.4

Wife/Carer Pension

2.1

Austudy

0.9

DVA War Widows Income Support Supplement

0.2

Youth Allowance

0.0

Pharmaceutical Allowance

0.0

Rent assistance

0.0

Source: Author’s calculations using the 1996-97 SIHC

Tax Liabilities

The connection between EMTR and MITR is evident in Table 7.4. In the tax free area
of up to $6,000, the majority of mature age persons have an EMTR of 0 per cent. For
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persons in the second tax bracket of $6,001-$20,000, EMTRs are concentrated in the 0
and 10-20 per cent ranges; 36.5 per cent of mature age persons in this tax bracket have
zero EMTRs because, though they may not be in the tax-free areas, their non-refundable
tax offset amounts are higher than their personal income tax liabilities, and they do not
incur Medicare levy or superannuation surcharge. For mature age persons in the 10 to
20 per cent EMTR range, tax offset amounts are not large enough to reduce their
personal income tax to zero. Thus, EMTRs correspond to the MITR of 17 per cent faced
by persons in the $6,001-$20,000 tax bracket. Mature age persons in the $20,001$50,000 tax bracket have a MITR of 30 per cent and the majority experience reductions
in Medicare levy. Hence, most have an EMTR of 30-40 per cent. Mature age persons in
the $50,001-$60,000 have a MITR of 42 per cent and all experience reductions in
Medicare levy, leading to a concentration of EMTRs in the 40-50 per cent range.
Mature age persons in the highest tax bracket have the highest mean and median
EMTRs and EMTRs in the 40-50 per cent range because they have the highest MITR of
47 per cent, all experience a reduction in Medicare levy and over half experience
increases in superannuation surcharge as well.
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Table 7.4 EMTRs of mature age persons, by personal income tax bracket, 1996-97, per cent
EMTR range

Personal income tax bracket
$0-6,000

Total

$6,001-

$20,001-

$50,001-

$60,001

$20,000

$50,000

$60,000

or over

Ei = 0
0 < Ei ≤ 10

70.7

36.5

0.2

0.0

0.0

30.7

0.0

0.3

0.5

0.0

0.0

0.3

10 < Ei ≤ 20

9.8

38.0

0.1

0.0

0.0

13.0

20 < Ei ≤ 30

11.1

4.6

1.1

0.0

0.0

4.9

30 < Ei ≤ 40

4.2

9.9

85.0

0.0

0.0

34.6

40 < Ei ≤ 50

2.7

4.3

3.6

94.0

82.4

10.0

50 < Ei ≤ 60

0.4

0.6

7.5

0.0

14.3

3.6

60 < Ei ≤ 70

0.5

1.1

1.2

0.7

0.0

0.9

70 < Ei ≤ 80

0.0

2.9

0.7

5.3

3.2

1.3

80 < Ei ≤ 90

0.0

1.3

0.1

0.0

0.1

0.4

90 < Ei ≤ 100

0.5

0.5

0.0

0.0

0.0

0.3

Ei > 100

0.0

0.0

0.1

0.0

0.0

0.0

Total

100.0

100.0

100.0

100.0

100.0

100.0

Sample

1,204

1,070

1,505

141

206

4,126

1,157.4

1,028.1

1,413.0

119.6

180.6

3,898.6

Mean

8.4

17.8

34.2

43.3

48.3

23.1

Median

0.0

16.2

30.4

41.5

46.4

30.1

100.0

100.0

102.7

72.9

80.6

102.7

2.0

7.4

11.7

6.0

20.3

7.9

1.1

5.8

2.1

6.0

3.3

2.9

Population ('000s)

Summary statistics

Highest EMTR

Ei > 47
Ei > 60

Source: Author’s calculations using the 1996-97 SIHC
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Table 7.5 presents the distribution of mature age persons with high EMTRs by personal
income tax brackets and tax interactions to ascertain which tax measures create high
EMTRs. These include an increase in personal income tax only ( Δ YT),an increase in
Medicare levy only ( Δ ML), a fall in non-refundable tax offsets ( Δ NTO), a
simultaneous increase in both personal income tax and Medicare levy ( Δ YT-ML), a
simultaneous increase in personal income tax and fall in non-refundable tax offsets
( Δ YT-NTO), a simultaneous increase in both personal income tax and Medicare levy
together with a fall in non-refundable tax offsets ( Δ YT-ML-NTO), and a simultaneous
increase in personal income tax, Medicare levy and superannuation surcharge ( Δ YTML-SS).

According to the table, over half of mature age persons with high EMTRs are in the
$6,001-$20,000 tax bracket and another one-quarter are in the $20,001-$50,000 tax
bracket. Thus, mature age persons with high EMTRs tend to be low to middle income
earners. Polette (1995), Beer (1998) and Beer and Harding (1999) report similar
findings for the working age population. The main tax interactions of mature age
persons with high EMTRs are Δ YT, Δ YT-ML and Δ YT-NT. Given that such persons
mainly have MITRs of 17 or 30 per cent, and yet have EMTRs of over 60 per cent, it is
necessary to analyse the interactions between government transfers and tax for mature
age persons with high EMTRs.
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Table 7.5 Tax brackets and interactions of mature age persons with high EMTRs, 1996-97,
per cent
Proportion of mature age persons with high EMTRs
Personal income tax bracket
$0-$6,000

10.6

$6,001-$20,000

52.4

$20,001-$50,000

25.4

$50,001-$60,000

6.3

$60,001 or over

5.2

Total

100.0

Tax interaction

Δ =0

6.9

Δ YT

32.6

Δ ML

2.3

Δ NT

2.9

Δ YT-ML

29.9

Δ YT-NT

18.4

Δ YT-ML-NT

6.9

Δ YT-ML-SS

0.1

Total

100.0

Source: Author’s calculations using the 1996-97 SIHC
Notes:
a. Δ = Change; YT = Income tax; NTO = non-refundable tax offset; ML = Medicare levy; SS =
Superannuation surcharge
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Tax-transfer Interactions15

Table 7.6 shows the interactions between government transfers and tax that produce
high EMTRs. For each interaction, the proportion of mature age persons with high
EMTRs are reported, followed by the mean and median EMTRs in italics, with the
mean preceding the median. For example, 20.6 per cent of those with high EMTRs
experience a reduction in FTB and increase in personal income tax and Medicare Levy.
Among this group the mean (median) EMTR is 71.2 per cent (72.9 per cent). The
analysis focuses on the proportion of persons with high EMTRs experiencing an
interaction, rather than their mean and median EMTRs.

The main interaction that contributes to high EMTRs is a reduction in FTB together
with an increase in personal income tax and Medicare levy. 20.6 per cent of mature age
persons with high EMTRs experience ΔFTB and ΔYT-ML simultaneously. All are
partnered with dependent children and experience a withdrawal in FTB at 30 cents per
dollar. Approximately 95 per cent are in the $20,001-$50,000 or higher tax brackets,
hence facing a MITR of at least 30 per cent. Together with reductions in Medicare levy,
this interaction results in EMTRs of over 60 per cent.

13.5 per cent of mature age persons with high EMTRs experience a reduction in their
NSA entitlement together with an increase in personal income tax, that is, ΔNSA and
ΔYT. These mature age persons have incomes above the income free area of $1,612 per

year and are hence subject to the NSA lower taper withdrawal rate of 50 per cent. All of
them are in the $6,001-$20,000 personal income tax bracket with a MITR of 17 per
cent. This results in EMTRs of at least 60 per cent.
15

Tax-transfer interactions in this section must be interpreted with caution due to the small number of
mature age persons having each interaction.
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13.1 per cent of mature age persons with high EMTRs experience a reduction in meanstested pensions and allowances other than FTB and NSA together with an increase in
personal income tax, that is, ΔOPA and ΔYT. All of these mature age persons are in the
$6,001-$20,000 tax bracket, with an MITR of 17 per cent. Note that about two-thirds of
such persons have partners who receive government transfers. Therefore, the increase in
their private income by $52 reduces both the government transfers received by
themselves and their partners.
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Table 7.6

Government transfers and tax interactions of mature age persons with high

EMTRs, 1996-97, per cent
Government
transfer

Tax interactions
Δ=0

ΔYT

ΔML

ΔNT

interactions

Total

ΔYT-

ΔYT-

ΔYT-

ΔYT-

ML

NT

ML-NT

ML-SS

ΔFTB

0.0

0.0

1.1
61.1
61.1

0.0

20.6
71.2
72.9

1.4
61.7
61.8

0.0

0.1
80.6
80.6

23.3
70.2
70.2

ΔNSA

0.0

13.5
75.9
74.8

0.0

0.0

0.0

4.8
77.8
72.5

0.0

0.0

18.2
76.4
74.8

ΔOPA

3.8
100.0
100.0

13.1
78.8
74.8

1.2
61.2
61.2

2.9
100.0
100.0

2.1
66.7
67.3

10.5
78.6
86.4

5.7
68.1
70.7

0.0

39.2
79.6
74.8

ΔRS

0.0

0.0

0.0

0.0

2.1
62.7
60.3

0.0

1.1
66.7
66.7

0.0

3.3
64.1
66.5

ΔFTB-OPA

2.5
64.0
64.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

2.5
64.0
64.0

ΔNSA-OPA

0.0

1.9
74.8
74.8

0.0

0.0

0.0

0.4
77.1
77.1

0.0

0.0

2.3
75.2
74.8

ΔFTB-RS

0.0

2.0
69.9
67.4

0.0

0.0

1.1
77.1
77.1

0.0

0.0

0.0

3.2
72.5
73.3

ΔNSA-RS

0.0

0.2
82.3
82.3

0.0

0.0

0.0

1.4
79.1
79.1

0.0

0.0

1.6
79.4
79.1

ΔOPA-RS

0.0

1.7
82.4
82.3

0.0

0.0

3.9
70.9
72.6

0.0

0.0

0.0

5.6
74.4
72.6

ΔFTB-OPA-RS

0.6
68.0
68.0

0.0

0.0

0.0

0.0

0.0

0.0

0.0

0.6
68.0
68.0

ΔNSA-OPA-RS

0.0

0.0

0.0

0.0

0.0

0.0

0.0

Total

6.9
84.3
100

0.2
82.3
82.3
32.6
77.0
74.8

2.3
61.2
61.2

2.9
100.0
100.0

29.9
70.5
70.2

18.4
77.1
77.1

6.9
67.9
66.7

0.1

0.2
82.3
82.3
100.0
75.2
74.8

Source: Author’s calculations using the 1996-97 SIHC
Note:
a. Δ = Change; NSA = Newstart Allowance; FTB = Family Tax Benefit; OPA= Other means-tested
pensions and allowances; RS = Public housing rent subsidy; YT = Income tax; NTO = nonrefundable tax offset; ML = Medicare levy; SS = Superannuation surcharge
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Mean EMTR Profiles

The mean EMTR profiles of mature age persons are analysed as 20 successive one
dollar per week increases are applied to the income unit’s private income This exercise
helps gauge whether people avoid spikes in their EMTRs by reducing their labour
supply. Figure 7.2 shows the mean EMTR profile of the mature age population as 20
successive one dollar per week or 52 dollars per year increases are applied to the
income unit’s private income16. Figure 7.2 suggests that for the mature age population
as a whole, there do not appear to be any consistent patterns, and the mean EMTR is flat
over the increments in private income. The mean EMTR profiles of mature age persons
also remain relatively flat over the 20 successive increases in private income regardless
of their labour force status, personal income tax bracket and whether they belong to
means-tested government transfer recipient income units or not.

Figure 7.2 Mean EMTR profile of mature age persons, 1996-97, per cent

Mean EMTR (per cent)

40

30

20

10

0
52

104

156

208

260

312

364

416

468

520

572

624

676

728

780

832

884

936

988 1040

Increment in private income (dollars)

Source: Author’s calculations using the 1996-97 SIHC

16

The computational requirements of such an exercise are immense due to the large sample size of 4,126
mature age persons; hence, the limitation to 20 successive one-dollar increases.
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7.2.4

Summary

Mature age persons most likely to have high EMTRs are persons in income units with
dependent children and persons in the low to middle tax brackets. This is similar to the
findings presented by other EMTR studies for the working age population. However,
the EMTRs of public renters in this study are calculated taking into account the loss in
rent subsidy when private income increases by $52. This presents a deviation from
traditional EMTR analysis that ignores changes in public housing rent subsidy. If public
housing rent and assessable income were de-coupled, that is, if public housing rent
subsidy were held constant in spite of the increase in private income, the median (mean)
EMTR of mature age public renters would fall from 25 per cent (37.4 per cent) to 0 per
cent (13.8 per cent).

The main interaction that contributes to high EMTRs among mature age persons is a
reduction in FTB together with an increase in personal income tax and Medicare levy.
20.6 per cent of mature age persons with high EMTRs experience ΔFTB and ΔYT-ML
simultaneously. FTB is withdrawn at 30 cents in a dollar and most are in the $20,001$50,000 or higher tax brackets, hence facing a MITR of at least 30 per cent. Together
with reductions in Medicare levy, this tax-transfer interaction results in EMTRs of over
60 per cent. However, the mean EMTR profiles of mature age persons show that there
are no spikes in their EMTRs over 20 successive one-dollar increases.

In Section 7.3, the analysis of work disincentives moves from a poverty trap analysis to
an unemployment trap analysis. The socio-economic characteristics of mature age
persons with relatively high work disincentives are determined using a RR analysis.
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7.3

Replacement Rates

The RR is the ratio of income while out of work to income while in work. The higher
the RR, the more is income while out of work able to compensate for the lost income
when not working and the blunter are work incentives. The exit RR is used to describe
the work disincentive measure when calculated for persons currently unemployed or
NILF who exit the unemployed or NILF pool; the entry RR is used for currently
employed persons who enter the unemployed or NILF pool. The distinction between
exit and entry RRs recognise that persons seeking to become employed from the
unemployed or NILF pool may have experienced human capital depreciation, such that
the wage offered to him/her by potential employers is lower than the wage offered to
another individual who has identical personal characteristics but is currently employed
(Saunders et al, 1989; Bradbury et al, 1991; Whitlock, 1994).

This RR study makes a number of novel contributions to work disincentive research.
First, even though the literature on RRs is extensive, no work disincentive study has
focused on the mature age group. Most recent RR studies analyse the work
disincentives created by unemployment-related government transfers and/or family
payments for different family types in the population (Saunders et al, 1989; Bradbury,
1992; Bradbury, 1993a; Bradbury, 1993b). Second, effort is made in this analysis to
incorporate changes in public housing rent subsidy into RRs, a factor ignored in
previous studies. Third, the sample used for exit RR analysis includes both unemployed
persons and persons who are NILF. Most existing exit RR studies restrict their sample
to unemployed persons only (Bradbury, 1992; Bradbury, 1993a; Bradbury, 1993b).
However, it is important to include persons NILF in this study given the high NILF rate
among mature age persons. Fourth, when computing a person’s entry RR, I assume that
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the partner’s wage remains constant. Entry RR studies generally assume that, in cases
where both partners are employed, both quit employment at the same time (Saunders et
al, 1989; DSS, 1993; Whitlock, 1994). However, this is not a realistic assumption. For
example, among all working age partnered persons in the 1996-97 SIHC who are
currently not employed and had quit employment within the last six months, only 36.2
per cent have partners who are also currently not employed and had quit employment
within the last six months17. Fifth, imputed retirement annuities are fed into entry RR
calculations, another factor not accounted for in previous studies. Exit RR analyses are
conducted in Sections 7.3.1 to 7.3.3; entry RR analyses are conducted in Sections 7.3.4
to 7.3.6. Section 7.3.7 summarises the RR results.

However, it must be noted that the RR methodology only incorporates direct financial
benefits received when not working or working and omits non-monetary factors. Like
other RR studies, this analysis acknowledges that factors like the value of fringe
benefits, enhanced self-esteem, union fees and special clothing while in work, and time
spent on other activities while not in work are important labour supply determinants
(Bradbury et al, 1991). Moreover, as with other replacement studies, non-take-up of
government transfers is ignore, that is, the RR analysis is based on income entitlements
rather than income received (Bradbury, 1992; Whitlock, 1994).

7.3.1

Exit RR Literature Review

Exit RR studies generally calculate RRs using confidentialised unit record files that
contain information on actual income units and/or use hypothetical income unit types.
17

The 1996-97 SIHC reports the labour force status of individuals during each of the past seven months.
However, this is not reported for certain months as some individuals may not have been present at their
address during the period of interview (Ning, 2003). It is assumed that a person was employed during a
given month if his/her labour force status was not reported for that particular month.
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RRs differ among income units because wages, means-tested government transfers and
tax liabilities vary according to personal characteristics and circumstances. Because it is
not a single RR, but a distribution of RRs that exists at any point in time, it is more
desirable to calculate RRs for actual income units. Given that the present RR analysis is
based on actual income units, this literature review is restricted to studies using
confidentialised unit record files18.

RRs vary depending on the proxies used to define incomes while out of work and
income while working (Atkinson and Flemming, 1978; Atkinson and Micklewright,
1985). Studies also differ in their sample choice. Exit RR studies by Bradbury (1992;
1993a; 1993b) restrict their sample to income units in which both the partners are
currently unemployed and assume that one person in the income unit gains employment
while the other remains unemployed. Daly (1992), when calculating exit RRs for
Aboriginal females includes females with employed and non-employed partners.

Most exit RR studies in the 1990s have aimed to analyse the work disincentives created
by unemployment allowances (Bradbury et al, 1991) and family assistance (Bradbury,
1992; Bradbury, 1993a; Bradbury, 1993b). A common feature of exit RR studies is that
the wage that an unemployed person is likely to attract upon gaining work must be
imputed. Exit RR studies are discussed briefly below.

In Bradbury et al (1991), the weekly offered wage of current unemployed benefit
recipients, should they enter full-time employment, is imputed using a wage regression.

18

RR studies on hypothetical family types include DSS (1993), Whitlock (1994) and Redmond (1999).
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Both the unemployed persons and their partners’ wage are assumed to be zero19. The
impact of human capital depreciation on offered wage is accounted for by the use of a
dummy variable which equals one if a person received unemployment allowances
during the previous financial year and zero otherwise. The wage regression found the
co-efficient of this dummy variable to be –0.118 and statistically significant, that is, a
person who was an unemployment beneficiary in the previous financial year attracts a
lower wage offer than another who did not receive unemployment allowance in the
previous financial year, but has otherwise identical characteristics. The study finds that
a typical person leaving the unemployed pool to undertake full-time work should expect
the disposable income of his/her income unit to more than double in both 1986 and
1991. The highest median exit RRs are for families with children, especially three or
more children, due to higher unemployment allowances paid to larger family types.
However, the study finds that family assistance reduces the high RRs facing large
families, because it increases disposable incomes when employed20.

Bradbury (1992; 1993a; 1993b) examines the work disincentive effects of family
assistance by calculating exit RRs for married income units in which both partners are
unemployed. It is assumed that the male gains work while his wife remains
unemployed. Published data from the Australian Bureau of Statistics’ (ABS) Weekly
Earnings of Employees Distribution (WEED) is used to impute the male’s full-time

wage at different per centiles21 of the wage distribution and exit RRs at each wage

19

Bradbury et al (1991) states that in the case where both the partners in a couple are unemployed, the
transition into work is usually made in a step-wise manner. Moreover, the study states that it is usually the
first partner’s entry into work that has the main impact on government transfer eligibility. Thus, Bradbury
et al (1991) only calculates the income unit RR at the point where the first partner gains work.
20
In 1991, the median exit RR for families with three or more children, and receiving the Family
Assistance Supplement, was 77 per cent; if it were assumed that these families did not receive FAS, the
median RR exit would be 88 per cent.
21
The different wage per centiles are the 10th, 25th, 50th, 75th and 90th per centiles.

193

percentile are calculated. Exit RRs for couples with and without children have increased
steadily between 1977 and 1990, a major cause being the rise in unemployment
allowances. Exit RRs for couples have remained consistently above exit RRs for
couples with no children. However, the introduction of the Family Income Supplement
(FIS) and Family Allowance Supplement (FAS) mitigated the rise in exit RRs for
couples with children between 1977 and 1990, such that the exit RR of couples with
children fell from one-and-a-half times the RR of couples with no children to one-anda-quarter times.

Daly (1992) estimates exit RRs for Aboriginal females by estimating their government
transfer entitlements22 while not employed relative to after-tax full-time earnings if
employed, using the one per cent public-use sample of the 1986 Census. Daly (1992)
estimates a wage equation using a sample of full-time employed females to impute a
wage for females who are not employed. Heckman’s (1979) two-stage estimation
procedure is used to correct for sample selection bias. Unlike Bradbury (1991; 1992;
1993a; 1993b), Daly (1992) includes females with employed partners. The study finds
that exit RRs are consistently higher for Aboriginal than for non-Aboriginal females due
to the negative impact of Aboriginality on wages. Exit RRs are highest in remote areas
where there are relatively more Aborigines and fewer work opportunities.

7.3.2

Methodology

The exit RR of person i of income unit x is
n
w
Ri = Yix / Yix

where

22

Ri

(7.4)
= exit RR of person i

It is assumed that government transfer entitlements are not taxed.
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Yixn

= income unit disposable income when person i is not
working

Yixw

= income unit disposable income when person i is working

When a person moves from the unemployed or NILF pool into the employed pool, the
income of his/her income unit from certain sources remains constant, e.g. income from
investments, income from non-means-tested pensions and allowances etc. However,
income from other sources may change, e.g. wage, means-tested pensions and
allowances etc23. As exit RRs are calculated for persons who are currently unemployed
or NILF, income while employed has to be imputed. The two main methodological
issues that require detailed consideration are the imputation of offered wages and
determination of public housing rent subsidy when employed.

Imputation of Offered Wage

The offered wage that an individual who is unemployed or NILF attracts upon gaining
employment is imputed from a wage regression. The wage regression model has as its
dependent variable hourly offered wage. The 1996-97 SIHC contains information on the
weekly wage of persons in paid employment24. This is divided by the number of hours
worked during the week to derive the hourly wage25. The explanatory variables
represent personal characteristics that affect human capital formation. These include
age, marital status, gender, highest educational qualification, region of residence, and
number of dependent children. To account for human capital depreciation, an
unemployed or NILF dummy variable is included that equals one if the person was

23

Details of changes in income when a person moves from the unemployed or NILF pool into the
employed pool are found in Appendix A7.1.
24
Persons in paid employment report positive wages and a positive number of working hours.
25
In the 1996-97 SIHC, persons reporting 50 or more hours of work per week are grouped under the
category ‘50 or more hours’. Such persons are assumed to be working 50 hours only.
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unemployed or NILF at some point in the past seven months, and zero otherwise26. The
offered wage equation is
log Wi = α + β 1 X 1i + β 2 X 2i + ... + β ki X ki + u i

(7.5)

i = 1, 2, ..., 6,961
k = 1, 2, ..., 30
where

Wi

= offered wage of person i

X ki

= vector characteristics of person i

ui

= random error term

The regression coefficients that are significant at a five per cent level indicate that the
natural logarithm of hourly wage peaks in the group aged 35-44, is higher for males and
partnered persons, and increases with the level of educational qualification. The natural
logarithm of wage of an individual is lowered by 7 per cent if he/she was unemployed
or NILF at some point in the past seven months27. Bradbury et al (1991) finds that the
human capital depreciation that occurs during a spell of unemployment lowers the
natural logarithm of the full-time offered wage by 12 per cent.

The predicted hourly wage is multiplied by an imputed number of weekly working
hours to obtain the estimated weekly wage, and then multiplied by 52 weeks to obtain
an estimated annualised wage. Note that the use of the unemployment or NILF dummy
variable in the wage regression is intended to correct for the sample selection bias that
arises when an employed sample is used to predict the offered wage for persons who are
unemployed or NILF. Heckman’s two-stage estimation procedure is traditionally used
to correct for the bias by first separately calculating a hazard ratio from a probit model
in which the dependent variable is the unemployment or NILF dummy variable. This
26

The 1996-97 SIHC reports the labour force status of individuals during each of the past seven months.
However, this is not reported for certain months as some individuals may not have been present at their
address during the period of interview (Ning, 2003). It is assumed that a person was employed during a
given month if his/her labour force status was not reported for that particular month.
27
Refer to Appendix A7.2 for the regression statistics of the offered wage equation.
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hazard ratio is then added as an explanatory variable to the hourly offered wage
regression to predict hourly offered wage. However, the use of Heckman’s two-stage
estimation procedure makes it impossible to incorporate the RR as an exogenous
explanatory variable in a labour force participation model. My approach aims to
overcome the problem of sample selection bias while overcoming the identification
problem associated with the simultaneous estimation of an unbiased RR variable and its
use in a labour force participation model. Note, however, that this is a second-best
solution. A better approach would involve use of the total length of absence from
employment in one’s working life in the wage regression. However, information on the
total length of absence from employment in one’s working life cannot be derived from
the 1996-97 SIHC. Hence, due to this data limitation, the second-best solution is
employed. Moreover, certain employed persons may possess characteristics that make
them more vulnerable to unemployment and therefore lower wages, e.g. negative work
habits. However, these characteristics are typically unobservable. Hence, the wage
regression could be subject to a problem of omitted variables28.

The increasing prevalence of part-time work among females means that it is no longer
realistic to assume that all persons move into full-time employment, an assumption
employed by most other exit RR studies29. The working hours of each individual who is
unemployed or NILF is imputed by setting the imputed working hours equal to the
mean weekly number of working hours of the population currently in paid employment
by gender and age group. It is found that, among mature age persons who are currently
in paid employment, males are more likely to be in full-time work than females. Mature
age males in paid employment work an average of 41.6 hours each week; mature age
28

Refer to Appendix A7.2 for tests of the prediction performance of the offered wage regression.
Studies that have assumed full-time work for all persons in the sample include Bradbury et al (1991),
Bradbury (1992; 1993a; 1993b) and Daly (1992).
29
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females only work an average of 31.3 hours30.

Hedonic Rent Estimates
The rent paid by public renters who are unemployed or NILF generally increases when
they gain work due to an increase in assessable income for rent determination, but is
capped at the market rent. The market rent faced by public renters is not reported in the
1996-97 SIHC. Assuming that rent-paying private renters are paying market rents, the
market rent faced by public renters can be imputed from a hedonic rent regression using
a sample of all rent-paying private renter income units31. The natural logarithm of rent
of income unit x is expressed as a linear function of rental property characteristics32.
The explanatory variables are dummy variables of property characteristics, location,
management, and tenant characteristics that may be proxies for neighbourhood effects.
Such variables are common in previous studies33. The hedonic rent regression is
log R x = α + β 1 X 1x + β 2 X 2 x + ... + β kx X kx + u x

(7.6)

x = 1, 2, ..., 2,685
k = 1, 2, ..., 49
where

Rx

= market rent faced by renter income unit x

X kx

= vector characteristics of renter income unit x and the
rental property of renter income unit x

ux

= random error term

30

Refer to Appendix A7.3 for the mean working hours of mature age persons in paid employment by
gender and age group.
31
In the 1996-97 SIHC, one private renter income unit reports zero dollars in rent payment. There are also
rent-free income units in the 1996-97 SIHC, but they are excluded from the sample.
32
Several income units may share a dwelling as a household. It is therefore more accurate to estimate the
hedonic rent regression using the households rather than income units. Because the analysis in this
chapter is conducted on an income unit basis, income units are used in the hedonic rent regression
instead. This does not make much difference to results as most households consist of only one income
unit. In the 1996-97 SIHC, only 12 or 2.5 per cent of public renter households comprise more than one
income unit.
33
See, for example, Sirmans et al (1999), Nathan Associates Inc. (2000) and Dunse et al (2002).
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Hedonic rent coefficients that are significant at the five per cent level indicate that
market rent is highest for renters who live in Sydney, metropolitan areas and in
properties managed by a real estate agent or a person who is unrelated to the renter and
does not live in the same household. Renters from North America and Europe and
renters with higher taxable incomes also face higher market rent34. The reported rents
of public renters who are unemployed or NILF are capped at their imputed market rent
if reported rent exceeds imputed market rent.35.

7.3.3

Exit RR Results

The exit RR sample consists of persons who are unemployed or NILF, who do not own
businesses or rental property investments, as both profits and losses are likely to distort
RR estimates36. Exit RRs below 10 per cent are treated as outliers and excluded from
the analysis because such low exit RRs are from persons in the 1996-97 SIHC reporting
zero income unit income from all sources or zero means-tested pensions and allowances
despite the fact that their non-working status and low income unit assessable income
entitle them to do so37. Out of 1,508 mature age persons who are unemployed or NILF
and do not own businesses or rental properties in the 1996-97 SIHC, 34 or 2.2 per cent
have outlier exit RRs of below 10 per cent. This results in a final mature age sample of
1,323 persons.

34

Refer to Appendix A7.4 for the regression statistics and tests of the prediction performance of the
hedonic rent equation.
35
When the reported rent of public renters are compared with imputed market rents, it is found that 32.7
per cent have reported public housing rents that are higher than their imputed market rents. This may be
possible due to the use of income units rather than households in the hedonic rent regression which leads
to an underestimation of predicted market rents and/or mistakes in rent assessments.
36
Beer (2002) notes the unreliable nature of data for the self-employed.
37
Recall from Chapter 3 that the microsimulation model identifies the type of government transfer a
person is entitled to according to the person’s voluntary report, then recalculates the level of government
transfer according to 2001-02 tax-transfer rules deflated to 1996-97 prices. When a person reports that
he/she receives zero means-tested pensions and allowances, the microsimulation model is unable to
identify the pension or allowance he/she is entitled to. This, too, will distort RR estimates.
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The median (mean) exit RR for the working age population is 61.2 per cent (59.2 per
cent). The findings from this exit RR analysis are first compared with findings from
other exit RR studies. As with other studies, my findings show that exit RRs increase
from singles to couples without children to couples with children. The median exit RR
is 45.3 per cent for singles, 60.8 per cent for couples without children and 70.4 per cent
for couples with children; similarly, Bradbury et al (1991) finds the median exit RR to
be 23 to 40 per cent for singles, 61 to 72 per cent for couples without children, and 67 to
88 per cent for couples with children38.

Bradbury et al (1991) find that the median exit RR for unemployed working age persons
gaining full-time employment are between 41 and 44 per cent in 1986, and
approximately 40 per cent in 1991. When the sample in this analysis is restricted to
unemployed working age persons who gain full-time employment, the median exit RR
is 48.4 per cent39. Exit RR results for mature age persons are analysed next to examine
the relationships among exit RRs, socio-economic characteristics and income unit
disposable income40.

Results by Socio-economic Characteristics and Disposable Income
Exit RR results for mature age persons who are unemployed or NILF are analysed by
analysing the relationships among the exit RRs of mature age persons, socio-economic
characteristics and the income unit disposable income distribution41. Table 7.7 has three
38

The median exit RR for each income unit type varies depending on the assumptions and age groups
used. However, the general trend is clear.
39
The exit RRs produced by this analysis remains slightly higher than Bradbury et al (1991) because of
methodological differences and datasets that belong to different years.
40
Most studies on actual income units discuss RR results in terms of the median rather than the mean.
This study will focus more on median RR results, though mean RR results are listed alongside the median
results and generally display the same trend as the median.
41
Studies generally calculate RRs in terms of the disposable income of an income unit or family unit
(Saunders et al, 1989; Bradbury, 1991; Whitlock, 1994).
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main sections:



upper central section - socio-economic distribution across the income deciles;



lower central section - exit RR distribution across the income deciles;



right-hand columns - exit RR distribution across socio-economic groups.

The median (mean) exit RR for mature age persons is 57.3 per cent (57.2 per cent).
Thus, if a mature age person who is currently unemployed or NILF gains employment,
his/her income unit income will increase by about 1.7 times42. The right-hand columns
show mature age persons with relatively high exit RRs are partnered in marital or in de
facto relationships, have dependent children, are NILF and are homeowners. On the
other hand, mature age persons with relatively low exit RRs are single, have no
dependent children, are unemployed and are non-homeowners.

The median exit RR of partnered mature age persons is about 61 per cent, compared to
48.5 per cent for widowed, separated or divorced mature age persons and 45.6 per cent
for those who have never been married. Partnered mature age persons have much higher
exit RRs because they can benefit from their partners’ incomes to maintain their
economic well-being while they remain in an unemployed or NILF state. On the other
hand, single mature age persons can only rely on their own income. Thus, partnered
mature age persons have stronger work disincentives than single mature age persons.
This is especially applicable to females, who make up approximately two-thirds of
partnered mature age persons who are unemployed or NILF. The median exit RR of
partnered mature age females is higher at 63.6 per cent compared to 55.5 per cent for
males, possibly because the former are more likely to rely on their partners’ income to

42

That is, 100/57.3 or 100/57.2 ≈ 1.7.
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maintain their economic well-being while they carry child-minding responsibilities43.

The median exit RR of mature age persons who have dependent children is 62.9 per
cent, compared to 56.4 per cent for those without dependent children. Similar findings
are presented in other exit RR studies (Bradbury et al, 1991; Bradbury, 1992). This is
mainly because the rates, income free area and cut-out points of many means-tested
government transfers are higher for those with dependent children44. For example, the
income free area for the Disability Support Pension (DSP) or Age Pension increases by
$639.60 per year for each dependent child. In this case, the larger the number of
dependent children, the higher is the income free area. Mature age persons with
dependent children therefore have blunt work incentives as compared to those with no
dependent children45.

Exit RRs are higher for mature age persons who are NILF than those who are
unemployed. This is because persons who are NILF tend to have higher non-wage
private income than unemployed persons. This includes income from interest,
dividends, rental properties and private cash transfers. Mature age persons who are
NILF have an average of 4.6 times the non-wage private income of unemployed mature
age persons. The former are also more likely to be female and partnered than the latter.

Mature age homeowners tend to have higher exit RRs than non-homeowners as they

43

Note, however, that the calculations assume that the partner’s labour force status remains unchanged. In
the case where both members of the couple are not employed and both gain employment at the same time,
exit RRs will be lower. However, Bradbury et al (1991) states that in the case where both partners are
unemployed, the transition into work is usually made in a step-wise manner. Moreover, it is usually the
first partner’s entry into work that has the main impact on government transfer eligibility.
44
Bradbury et al (1991) states that the high median exit RRs among those with children reflects the
higher rate of unemployment allowances paid to larger families.
45
However, those with dependent children are a relatively small group.
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typically contain socio-economic groups with high exit RRs. Over 80 per cent of mature
age homeowners who are unemployed or NILF are partnered compared to under half of
residents of other housing tenures. 35 per cent of mature age homeowners with a
mortgage who are unemployed or NILF have dependent children, compared to 25 per
cent or under for other housing tenures. Apart from rent-free persons, outright
homeowners and homeowners with a mortgage who are unemployed or NILF have the
highest NILF rate, being 92.9 and 85 per cent respectively.

The upper central section of Table 7.7 shows that socio-economic groups with relatively
high exit RRs are concentrated in the upper half of the disposable income distribution,
while socio-economic groups with relatively low exit RRs are concentrated in the lower
half. This creates a positive relationship between exit RRs and disposable income, as
shown in the lower central section of the table. Exit RRs increase from a median of 35.9
per cent in the lowest decile to over 70 per cent in the highest decile. The mean exit RR
figures demonstrate the same trend. Thus, the higher the income unit disposable income,
the higher is exit RR and the stronger are work disincentives.
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Table 7.7 Relationships among exit RRs, socio-economic characteristics and disposable income of mature age persons, 1996-97, per cent
Socio-economic
characteristic

Income unit disposable income decilea
3
4
5
6
7
8
Socio-economic distribution

1

2

Marital status
Married or de facto
Widowed, separated or divorced
Never married

3.5
20.8
13.5

1.8
33.5
43.6

2.2
32.4
27.8

10.3
2.6
4.3

16.3
0.9
2.5

12.8
3.6
1.0

12.6
3.7
2.2

Dependent children
None
At least one

8.6
3.6

13.7

10.5
9.5

8.6
6.9

14.3
0.9

9.1
14.7

Labour force status
Unemployed
Not in the labour force

20.4
6.2

6.6
12.1

11.8
10.2

15.7
7.3

3.8
13.1

Housing tenure
Outright homeowner
Homeowner with a mortgage
Private renter
Public renter
Rent-free

6.0
15.3
5.0
7.2
20.5

7.1
1.9
12.7
30.1
44.4

6.7
3.4
34.0
10.1
6.7

10.3
4.8
0.6
10.1
8.5

Total

7.8a

11.5

10.4

8.3a

Total

Exit RR
Median Mean

Sample

Population
(‘000s)

60.4
49.9
47.2

945
279
99

916.5
261.5
96.7

56.4
62.9

56.6
60.5

1,109
214

1,063.9
210.8

100.0
100.0

54.4
57.7

53.3
57.7

155
1,168

143.4
1,131.3

10.6
22.3
7.3
1.3
1.0

100.0
100.0
100.0
100.0
100.0

59.6
60.5
53.7
51.8
48.1

59.0
57.7
54.7
53.5
48.8

803
153
173
129
65

784.5
134.1
173.3
108.1
74.7

10.0

100.0

57.3

57.2

1,323

1,274.7

9

10

14.0
1.2
0.5

12.7
1.3
3.1

13.8
0.0
1.5

100.0
100.0
100.0

61.0
48.5
45.6

7.7
21.7

10.6
9.1

9.1
12.5

7.9
21.0

100.0
100.0

7.6
10.3

11.6
9.8

12.0
10.1

4.7
10.3

5.8
10.6

15.3
9.8
2.2
12.9
4.0

10.8
5.3
12.7
10.2
3.5

11.6
9.0
9.7
5.7
2.2

11.6
13.6
8.5
6.1
0.9

10.0
14.5
7.4
6.2
8.3

12.1

10.0

10.0

10.3

9.7

Exit RRs
Median
35.9 44.3 48.3 58.2 52.9 57.7 63.1 63.0 66.0 70.1
57.3
Mean
36.9 44.4 50.1 59.4 54.4 58.8 63.0 63.7 68.1 72.2
57.2
Source: Author’s calculations using the 1996-97 SIHC
Note:
a. Refer to Appendix A7.5 for the income range and number of persons in each decile, and explanation of the slightly unequal distribution among the deciles.
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The analysis now concentrates on two housing-oriented simulations. The first considers
the impacts on exit RRs if public housing rent were held constant; the second examines
the impacts on exit RRs of making housing equity assessable under the assets test. Both
have not been considered in previous RR studies and therefore deserve particular
attention.

What if Public Housing Rent is Constant?
If public housing rent is held constant, that is, if the link between public housing rents
and assessable income is removed, the exit RR of mature age public renters decreases
from a median (mean) of 51.8 per cent (53.5 per cent) to 51.1 per cent (52.6 per cent).
This indicates that the presence of public housing subsidy raises work disincentives
faced by mature age public renters. However, the decrease in exit RR is minor due to
the fact the public housing rent is capped at the market rent.

What if Housing Equity is Assessable Under the Assets Test?
Under current Australian tax-transfer rules, housing equity is exempt from the asset test.
Most mature age homeowners who are unemployed or NILF and receive means-tested
pensions or allowances are paid under the income test because their assessable income
under the income test yields a lower level of entitlement than their assessable assets
under the assets test. In the 1996-97 SIHC, 618 or 64.6 per cent of mature age
homeowners who are unemployed or NILF receive pensions and allowances that are
both income and asset-tested. We undertake a simulation to determine whether inclusion
of housing equity as an assessable asset will decrease the work disincentives of mature
age homeowners who are unemployed or NILF. The gain in disposable income when
moving from an unemployed or NILF state into employment is expected to be larger,
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resulting in a lower exit RR.

If housing equity were assessable under the assets test for mature age outright
homeowners who are unemployed or NILF and receive a means-tested government
transfer, the proportion affected by the assets test increases from 2.1 to 37 per cent, and
median and mean exit RRs both fall (refer to Table 7.8). The exit RR distribution also
becomes more skewed towards the bottom of the distribution, with the proportion of
mature age outright homeowners who are unemployed or NILF and receive meanstested government transfers in the bottom two exit RR quintiles increasing after housing
equity is made an assessable asset.

Making housing equity assessable under the assets test has the same impacts on mature
age homeowners with a mortgage who are unemployed or NILF and receive a meanstested government transfer, as evidenced by the increase in proportion paid under the
assets test, fall in median and mean exit RRs, and increase in proportion of persons with
exit RRs in the lowest quintile. However, the impacts appear to be smaller than for
outright homeowners. This is because the housing equity owned by mature age
homeowners with a mortgage who are unemployed or NILF and receive a means-tested
government transfer is lower than those who own their homes outright. The median
housing equity of the former group is only $90,300 compared to $135,000 for the latter.
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Table 7.8

Exit RRs of mature age homeowners who receive means-tested government

transfers when housing equity is exempt and assessable under assets test, per cent
Outright homeowner's

Homeowners with a

housing equity

mortgage's housing equity

Exempt

Assessable

Exempt

Assessable

2.1

37.0

0.0

14.5

Median

57.5

53.7

55.7

55.1

Mean

58.6

50.5

55.8

51.2

-

37

-

14.5

0 ≤ Ri ≤
x

0.0

9.7

0.0

7.5

20 < Ri ≤ 40

2.9

10.9

11.5

11.2

60

54.4

48.8

53.1

48.4

60 < Ri ≤ 80
x

40.3

28.8

30.2

27.7

80 < Ri ≤ 100

2.4

1.8

5.3

5.3

100.0

100.0

100.0

100.0

Total

0.0

9.7

0.0

7.5

Sample

541

541

77

77

531.4

531.4

65.5

65.5

Proportion paid under assets test

Exit RR

Proportion experiencing a fall

Exit RR distribution

x

x
i ≤

40 < R

x

Rix >100

Population (‘000s)

Source: Author’s calculations using the 1996-97 SIHC
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7.3.4

Entry RR Literature Review

Like exit RR studies, calculating entry RRs for actual income units using
confidentialised unit record files has clear advantages over the use of hypothetical
income unit types. This entry literature review is restricted to studies using
confidentialised unit record files. Most entry RR studies in the 1990s were conducted
with the view of analysing the work disincentives created by unemployment allowances
(Saunders et al, 1989; Department of Social Security (DSS), 1994; Whitlock, 1994).
Such studies arrive at similar conclusions, that is, employed persons have higher entry
RRs if they are partnered or have dependent children. It is common for studies to
assume that both the partners in the income unit become unemployed at the same time
(Saunders et al, 1989; DSS, 1993; Whitlock, 1994), though Saunders et al (1989) also
calculates entry RRs assuming that one partner’s labour force status is held constant.

Saunders et al (1989) examines the entry RRs of full-time employed persons if they
become unemployed using the 1981-82 SIHC updated to January 1988 assuming first
that the wage income of their partners remain constant. The entry RR is found to be
between 25 and 75 per cent for over 90 per cent of the population, and the median entry
RR is 48 per cent, that is, the disposable income of income units will fall by a little more
than half if persons in full-time employment enter the unemployed pool. RRs are lower
for young and single persons than for couples, but increase with the number of
dependent children. Couples have median RRs of 50 to 70 per cent, and many families
with three or more children have RRs in excess of 75 per cent. These findings reflect
differences in unemployment allowance entitlements by family size and composition.

Saunders et al (1989) goes on to calculate the entry RR assuming that both partners in
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an employed couple income unit become unemployed simultaneously. The study finds
that median entry RRs fall when the second assumption of simultaneous unemployment
for both partners is used.

DSS (1993) and Whitlock (1994) applies Saunders et al’s (1989) entry RR methodology
to the whole working age population, using data from the 1990 Income and Housing

Costs and Amenities Survey and the DSS’s Policy Effects Model. DSS (1993) and
Whitlock (1994) assume that both partners in an employed couple become unemployed
simultaneously. The studies find that the median RR is 30 per cent, and that over 94 per
cent of the sample has entry RRs between 20 and 80 per cent. As with other RR studies,
DSS (1993) and Whitlock (1994) finds that the median RR is higher for couples and
those with dependent children. Many families with three or more children have RRs of
90 per cent or more.

7.3.5

Entry RR Methodology

The entry RR formula is identical to the exit RR formula (refer to equation 7.4).
However, entry RRs are calculated for currently employed persons. Hence, income
while not employed has to be imputed.

It is common for previous entry RR studies to assume that the person becomes
unemployed and therefore receives unemployment-related government transfers.
However, it is more realistic to assume that a mature age individual enters into early
retirement rather than unemployment because of the early retirement trend that currently
exists among mature age persons. In the 1996-97 SIHC, approximately 90 per cent of
mature age persons who are not employed are NILF rather than unemployed. In
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comparison, only 70 per cent of persons aged under 45 who are not employed are NILF
rather than unemployed. Mature age persons are also more likely to suffer from labour
market discouragement than younger age groups (Stricker and Sheehan, 1981;
Vanderheuval, 1999). Such discouraged jobseekers are classified as NILF because they
are not actively involved in job-seeking, though they would like to work (Vanderheuval,
1999). While discouraged workers are arguably a hidden unemployed group, they fail to
meet the activity test requirements to be classified as unemployed. They are therefore
ineligible to receive activity-tested government transfers like NSA. Such persons are
involuntarily retired, but retired nonetheless. This analysis makes a departure from the
traditional unemployment assumption by assuming that employed mature age persons
who quit employment become retirees, rather than unemployed persons46.

The common assumption that both partners in the income unit become unemployed is
also not necessarily realistic. Knox (2003) finds that, for couples where both partners
are employed, partnered males generally intend to retire at an older age than partnered
females. The study finds that only 12 per cent of partnered males intend to retire in the
same year as their partner. This analysis adopts the more realistic assumption that the
labour force status of an employed person’s partner remains unchanged while he/she
quits employment.

When a person quits employment, the income of his/her income unit from certain
sources remains constant, e.g. income from investments, non-means-tested pensions and
allowances etc. However, income from other sources may change, e.g. income from

46
For persons aged under 45, the traditional unemployment assumption applies. Another simulation is
conducted later on to gauge what difference the alternative assumption that mature age persons become
unemployed make to entry RR estimates.
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wages and means-tested government transfers47. Three main income components raise
methodological issues that require consideration. First, the person’s wage must be
imputed. Though the sample consists of employed mature age persons, the reported
wage in the survey is not used for several reasons. 1,246 or 15 per cent of employed
persons in the 1996-97 SIHC report zero wage income or zero working hours48. More
importantly, reported wage contains both permanent and transitory components. It is the
permanent component that is more relevant to decision-making. Second, annuities
received by mature age person for retirement purposes must be imputed as this
information is not available from the 1996-97 SIHC. Third, in some cases, it is not
possible to know what means-tested government transfer a person’s income unit is
entitled to after the person quits employment. Several assumptions are made and
justified in this regard.

Imputation of Permanent Wage
My method generates a permanent wage for employed persons using a wage regression
that is similar to equation 7.5. However, the occupation and industry of persons in the
sample are also taken into account this time49. The observations drawn from the
permanent wage equation are similar to the offered wage equation. The natural
logarithm of hourly wage peaks in the group aged 35-44, is higher for males and
partnered persons, lower if a person did not work at some point in the past seven
months, and increases with the level of highest educational qualification obtained. In
addition, it is found that permanent wage increases as the skill level required for an
47

Details of changes in income when a person moves from the employed pool into the NILF pool are
found in Appendix A7.6.
48
Among working persons who report zero wage or zero working hours, 44 per cent are mature age.
49
Note that in the previous wage regression, it was not possible to include occupation and industry as
explanatory variables because the equation was used to predict offered wage for all persons. Though
employed persons report their occupation and industry, persons who are unemployed or NILF do not
report what occupation and industry they would be in if they become employed.
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occupation increases, and is highest in the territories and Sydney50.

In the 1996-97 SIHC, 1,173 or 14.3 per cent of persons are classified as either full-time
or part-time employed, but have zero working hours. The number of working hours is
imputed for these persons. The imputed working hours of each employed individual
reporting zero working hours is set equal to the mean weekly working hours of the
population currently in paid employment by labour force status and age group.
According to the 1996-97 SIHC, mature age persons in paid full-time employment work
an average of 41.9 hours each week, while those in paid part-time employment work an
average of 19 hours51. The predicted hourly wage from the permanent wage regression
is multiplied by the actual number of weekly working hours for employed persons
reporting positive working hours, and by the imputed number of weekly working hours
for employed persons reporting zero working hours, to obtain an estimated weekly
wage. The estimated weekly wage is then multiplied by 52 weeks to obtain an estimated
annualised wage.

Imputation of Retirement Annuities
The calculation of entry RRs takes into account the fact that many retired mature age
individuals receive income from retirement annuities, defined as regular superannuation
payments, pensions and annuity benefits paid out of schemes other than the
government’s social security or related schemes for retirement purposes. Retirement
annuities are imputed for mature persons as the 1996-97 SIHC does not contain

50

Refer to Appendix A7.7 for regression statistics and tests of the prediction performance of the
permanent wage equation.
51
Refer to Appendix A7.8 for the mean working hours of mature age persons in paid employment by
labour force status and age group.
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information on the retirement annuities each employed person expects to receive upon
retirement. Persons aged under 45 are assumed to receive zero retirement annuities52.

Retirement annuities for mature age persons are imputed based on three principles:



Retirement annuities are related to wage. The higher the wage of a person, the
higher are the retirement annuities he/she can expect to receive in retirement;



Retirement annuities are higher for persons with longer working years. Thus, if a
person started working at 24 years and retires at 45 years of age, he/she will have
accumulated less retirement annuities than another person who started working at
the same age and retires at 55 years of age, but has otherwise identical
characteristics;



retirement annuities are generally lower for a female than a male with otherwise
identical characteristics because females are more likely to have their working
careers interrupted due to child-bearing and child-minding, and females are more
likely to work part-time than males.

Based on the above principles, the retirement annuities received by each mature age
person who is currently NILF are expressed relative to their offered wage, i.e. a
retirement annuities-to-wage ratio. The mean retirement annuities-to-wage ratio is then
calculated by gender and age group, that is,

rg = ∑ ri. g / n g
where

rg

(7.7)
= mean retirement annuities-to-wage ratio in gender-age
group g

ri. g

= retirement annuities-to-wage ratio of person i in gender-age

52
RRs calculations are also done for persons aged under 45 because these estimates are required for the
labour force participation model in the following chapter, which employs a working age sample.
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group g
ng

= number of persons in gender-age group g

It is found that rg tends to increase with age. rg is extremely low for persons aged 4554 because the compulsory superannuation preservation age is 55 years old. Thus
mature age persons who are NILF but aged under 55 can only access retirement
annuities from private funds to which the compulsory preservation age does not apply53.
rg is also consistently lower for females than for males regardless of age. The
retirement annuities a currently employed person can expect to receive during
retirement are imputed based on the mean retirement annuities-to-wage ratio of persons
who are currently NILF by gender and age group.

Changes in Means-tested Pensions and Allowances

After the imputation of retirement annuities, the assessable income of the mature age
individual is calculated to determine whether he/she is eligible to receive means-tested
pensions and allowances upon quitting employment. All employed mature age persons
whose assessable incomes are low enough to entitle them to receive means-tested
pensions and allowances during retirement can only receive non-activity-tested ones as
they do not meet the activity tests associated with unemployment.

The employed mature age sample can be classified into three groups:


Group A: recipients of means- and non-activity-tested pensions and allowances
such as the DSP, Carer Payment or Mature Age Allowance (MAA);



Group B: recipients of means- and activity-tested pensions and allowances, that is,

53

Refer to Appendix A7.9 for the mean retirement annuities-to-wage ratio of mature age persons who are
NILF by gender and age group.
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NSA and Sickness Allowance (SA);


Group C: persons not receiving any means-tested pensions and allowances at all.

Group A will receive larger amounts of the same means- and non-activity-tested
pensions and allowances during retirement when they move from the employed into the
retired state. Group B no longer meet the activity tests associated with unemployment
when they retire. It is therefore assumed that they become eligible to receive the DSP or
Age Pension54 if their income unit assessable incomes are low enough. As it is not
possible to know what means-tested government transfers Group C would be entitled to
upon retirement, it is also assumed that they become eligible to receive the DSP or Age
Pension if their income unit assessable incomes are low enough (see Figure 7.3).

Figure 7.3 Changes in means-tested pensions and allowances when a mature age individual
transits from an employed to a retired state
EMPLOYED
3 recipient categories
Non-activity-tested

RETIRED
Non-activity-tested pensions and allowances only
Same as while employed

Activity-tested

DSP/Age Pension

None

DSP/Age Pension

Source: Author

The 1996-97 SIHC does not provide information on whether a person is disabled. I have
chosen to hypothesise that employed mature age individuals in Groups B and C can
access the DSP when they retire early because it is the main means-tested government
transfer received by mature age persons who are NILF and ineligible for the Age
Pension.
54

Only females aged 60.5 or over are eligible to receive the Age Pension. All mature age males and
females aged 45 to under 61 are ineligible for the Age Pension and therefore move onto the DSP if their
income unit assessable incomes are low enough.

215

Approximately 50 per cent of mature age males who are NILF in the 1996-97 SIHC
report that they receive the DSP as their main means-tested government transfer. On the
other hand, only 10.6 per cent of mature age males who are NILF report the MAA as
their main means-tested government transfer. Other means-tested government transfers
are received by extremely small proportions of mature age males who are NILF. For
example, 2.3 per cent receive the DVA Service Pension as the main government
transfer, and 0.5 per cent receive Austudy.

13.2 per cent of mature age females aged under 61 who are NILF receive the DSP. The
relatively low DSP proportion among females does not imply that they rely more on
other government transfers; rather, it reflects their tendency to rely on their partner’s
income as their main income source. According to the ABS (1998e), 38 per cent of
females aged 45 or over who have retired from full-time work are reliant on someone
else’s income as their main income source.

Furthermore, though I employ the assumption that employed mature age persons in
Groups B and C apply for the DSP, those who make the transition into a NILF state will
be eligible for the DSP only if their income unit assessable incomes are low enough.

7.3.6

Entry RR Results

Like the exit RR sample, the entry RR sample consists of employed persons, who do not
own businesses or rental properties. Entry RRs above 200 per cent are treated as outliers
and excluded from the analysis because such high exit RRs are result from persons
reporting zero means-tested pensions and allowances despite the fact that their low
income unit assessable income entitle them to do so. Out of 1,595 employed mature age
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persons who do not own businesses or rental properties in the 1996-97 SIHC, only one
person has an outlier entry RR of over 200 per cent. This results in a final mature age
sample of 1,594 persons.

The median and mean entry RR for the working age population55 is 57.3 and 58.1 per
cent. Couples with and without children have median entry RRs of 68.2 and 60.7 per
cent respectively. Saunders et al (1989) find that couples generally have median entry
RRs of 50 to 70 per cent. Saunders et al (1989) finds that the median entry RR is 48 per
cent for the full-time employed population if they become unemployed. When restricted
to the full-time employed working age population, this analysis finds median entry RR
to be 53.6 per cent. The median entry RR generated from this analysis is higher than
Saunders et al (1989) because the inclusion of retirement annuities and changes in
public housing rent subsidy, and the assumption that mature age persons can access the
DSP or Age Pension rather than NSA upon retirement all raise entry RRs.

Results by Socio-economic Characteristics and Disposable Income

Entry RR results for employed mature age persons are analysed by examining the
relationship between entry RRs, socio-economic characteristics and income unit
disposable income distribution. As shown in Table 7.9, the median (mean) entry RRs
are 64.6 per cent (65.2 per cent) respectively. Thus, if an employed mature age person
retires early, his/her income unit income will be about two-thirds income when not
working. The right-hand columns show mature age persons with relatively high entry
RRs are partnered in marital or in de facto relationships, have at least one dependent
child, are employed part-time and are public renters or homeowners. On the other hand,
55

It is assumed that persons aged under 45 become unemployed and receive the NSA if their income unit
assessable incomes are low enough.
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mature age persons with relatively low entry RRs are single, have no dependent
children, are employed full-time and are private renters or rent-free persons56.

Partnered mature age persons have relatively high entry RRs compared to single mature
age persons because the former can benefit from their partners’ incomes to maintain
their economic well-being upon retiring early. This argument is especially applicable to
partnered mature age females. Among employed partnered mature age persons,
employed partnered mature age males tend to be the main income-earner of a couple
income unit, earning on average a permanent wage that is 1.6 times the wage earned by
females.

Like exit RRs, the median entry RR of employed mature age persons who have
dependent children is higher than those without dependent children. Similar findings are
presented in other entry RR studies (Saunders et al, 1989; DSS, 1993; Whitlock, 1994).

Entry RRs are significantly lower for full-time employed mature age persons than parttime employed mature age persons, being a median of 61.9 and 83.2 per cent
respectively. This is because, while all mature age persons in both full-time and parttime employment have an average income unit disposable income of approximately
$27,000 when they retire early, the income unit disposable income of mature age
persons who are employed part-time is generally lower than mature age persons
employed full-time, being a mean of $33,000 for the former and $44,000 for the latter.
56

If an alternative wage scenario is applied, that is, imputed wage is used only for working persons
reporting zero wage or zero working hours, while reported wage is used for the rest of the population, the
entry RRs of employed mature age working persons do not differ much from the actual scenario. The
median (mean) entry RR under the alternative reported wage scenario is 66 per cent (66.5 per cent). This
is only 1.4 percentage points (1.3 percentage points) higher than the actual scenario. Conclusions remain
unaffected. For example, employed mature age persons who are partnered or have children still have
higher entry RRs than single persons or those without children respectively,
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With the exception of employed public renters, employed mature age homeowners tend
to have higher entry RRs than non-homeowners. This is because of the strong
representation of socio-economic groups with high entry RRs. Over 85 per cent of
employed mature age homeowners are partnered in marital or de facto relationships
compared to under two-thirds of other housing tenures. Moreover, employed mature age
homeowners have the highest proportion of persons with dependent children; 43.6 per
cent of employed mature age homeowners with a mortgage and 32 per cent of outright
homeowners have dependent children. Apart from public renters, outright homeowners
have the highest part-time employment rate, being 24.7 per cent.

Despite having the highest concentration of single persons of 47 per cent, employed
mature age public renters have the highest median entry RR of 70.9 per cent, exceeding
even the median entry RR of homeowners. This is due to the fact that the rent subsidy
received by public renters rises by 25 per cent of the decrease in their assessable income
on retirement. This increase in public housing rent subsidy in the retired state is added
to their income in calculating entry RRs. The average increase in annual public rent
subsidy experienced by employed mature age public renters when they retire early is
$1,574. The rise in public housing rent subsidy that mature age employed public renters
can expect to receive when they retire early could create a strong incentive for them to
retire early57.

Mature age employed private renters have a relatively low median entry RR compared
to other housing tenures despite the availability of RA to private renters who meet the
57

However, as there are only 51 mature age employed public renters in the sample, the sample size is too
small to derive any definite conclusions.
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rent and income eligibility criteria. There are several reasons for this finding. First, over
40 per cent of employed mature age private renters are single. Second, not all mature
age employed private renters receive RA when the stop working. Only mature age
working private renters who receive means-tested pensions or allowances when they
retire are eligible for RA. Only 6.9 per cent of employed mature age private renters
receive RA. When these employed mature age private renters retire early, the proportion
eligible to receive RA increases to 15.7 per cent58. Despite this increase, the proportion
receiving housing assistance among private renters is still far below the proportion of
public renters receiving housing assistance, that is, 100 per cent.

The entry RRs in each decile of the income distribution is partly dependent on the
socio-economic types in the decile. The upper central section of Table 7.9 shows that
over 30 per cent of employed mature age single persons are concentrated in the lowest
decile. Despite the low entry RRs of single employed mature age persons, the median
(mean) entry RR in the lowest decile is 57.4 per cent (68.2 per cent). This is because
over 40 per cent of employed public renters and 25 per cent of part-time employed
persons are found in the lowest decile. Being persons with very high entry RRs of over
70 per cent, their presence raise the median and mean entry RRs in the lowest decile.
The high median and mean entry RR in the fifth is attributable to the relatively high
proportions of employed mature age persons who are partnered, have dependent
children or who are part-time employed.

58

In comparison, about 55 per cent of employed private renters aged under 45 would receive RA upon
quitting employment. Employed mature age private renters tend to have higher income unit assessable
incomes than those aged under 45 upon quitting employment because they receive retirement annuity
income, and have higher investment income and income from workers’ compensation.
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Table 7.9 Relationships among entry RRs, socio-economic characteristics and disposable income of mature age persons, 1996-97, per cent
Socio-economic characteristic

Income unit disposable income decilea
3
4
5
6
7
8
Socio-economic distribution

Total

Entry RR
Median Mean

Sample

Population
(‘000s)

12.3
0.0
0.6

100.0
100.0
100.0

66.4
46.8
44.6

69.1
50.3
47.5

1,254
254
86

1,218.4
212.6
82.3

4.5
20.6

7.4
14.8

100.0
100.0

62.8
66.4

62.9
69.8

1,051
543

992.9
520.4

11.9
3.9

11.6
4.1

11.9
2.9

100.0
100.0

61.9
83.2

60.2
83.7

1,245
349

1,189.0
324.3

10.2
12.6
4.1
2.9
2.1

8.8
13.6
8.7
0.2
2.1

8.5
14.9
4.0
0.7
4.3

8.5
14.3
5.0
5.5
0.0

100.0
100.0
100.0
100.0
100.0

66.4
62.8
58.9
70.9
53.9

68.4
63.5
59.4
70.9
59.3

694
615
190
51
44

672.7
571.0
184.8
40.9
43.9

9.9

10.2

10.0

9.9

100.0

64.6

65.2

1,594

1,513.3

63.1
63.4

62.6
62.7

60.2
60.9

64.6
65.2

1

2

9

10

Marital status
Married or de facto
Widowed, separated or divorced
Never married

3.1
39.5
37.2

6.5
22.1
28.6

8.3
16.6
16.8

9.2
13.8
14.9

11.4
4.8
0.0

12.0
1.4
1.9

12.1
1.2
0.0

12.6
0.0
0.0

12.3
0.6
0.0

Dependent children
None
At least one

14.4
1.8

14.2
1.8

11.6
6.9

12.2
6.4

8.9
11.8

8.7
12.3

9.9
9.9

8.3
13.8

Labour force status
Employed full-time
Employed part-time

6.0
25.0

9.9
10.1

10.0
9.9

9.8
11.5

8.7
14.1

9.4
11.8

10.8
6.6

Housing tenure
Outright homeowner
Homeowner with a mortgage
Private renter
Public renter
Rent-free

10.3
4.2
17.8
40.4
22.0

10.0
6.6
19.0
3.6
20.6

9.3
8.8
12.8
14.4
19.4

10.8
8.5
12.4
14.6
8.5

11.4
8.7
7.2
10.7
12.0

12.3
7.8
8.9
7.0
8.9

Total

10.1

9.9

10.0

10.2

9.9

10.0

Entry RRs
Median
57.4 67.9 65.4 65.5 70.4 67.7 65.7
Mean
68.2 63.6 64.8 64.3 70.4 68.2 66.0
Source: Author’s calculations using the 1996-97 SIHC
Note:
a. Refer to Appendix A7.10 for the income range and number of persons in each decile.
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What If Retirement Annuity Income is Equal to Zero?

Table 7.10 compares median and mean entry RRs if retirement annuities is set equal to
zero, that is, Ai = 0 . Three important observations can be derived from the table. First,
entry RRs are lower under a zero retirement annuity assumption. This indicates that
employed mature age persons have stronger work disincentives when they can access
retirement annuities during early retirement. The overall median (mean) entry RRs fall
by 2.8 percentage points (2.4 percentage points). Second, the percentage point change is
smaller for females than males. Because employed mature age working females
generally accumulate less retirement funds during their working life due to lower wages
and interruptions in their career for child-bearing and child-minding, they also have
access to less retirement annuities when they retire early compared to their male
counterparts. Third, the percentage point change increases up the age group. This is
because employed mature age persons aged 45-54 who retire early have had less time to
accumulate retirement funds. In fact, persons aged 45-54 are under the compulsory
superannuation preservation age of 55 years old and therefore can only draw retirement
annuities from non-superannuation-related funds.

Table 7.10 Entry RRs under zero retirement annuities scenario, 1996-97, per cent
Median entry RR

Ai > 0

Ai = 0

Mean entry RR

Percentage

Ai > 0

Ai = 0

point change
Gender

Age

Total

Percentage
point change

Male

62.4

58.6

-3.7

63.0

59.1

-3.9

Female

67.4

67.3

-0.1

68.5

68.2

-0.3

45-54

63.6

62.1

-1.6

64.4

62.9

-1.6

55-64

66.4

61.6

-4.8

67.4

62.7

-4.7

64.6

61.8

-2.8

65.2

62.8

-2.4

Source: Author’s calculations using the 1996-97 SIHC
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What If Mature Age Persons Become Unemployed Instead of Retire Early?

This alternative simulation assumes that mature age persons become unemployed
instead of retire early. They thus become eligible for NSA and cannot access retirement
annuities. This provides an assessment of how important my early retirement
assumptions are to the conclusions for mature age persons, and how important the DSP
and retirement annuities are to entry RR estimates. If mature age persons are assumed to
become unemployed instead of retire early, their median (mean) entry RR decreases
from 64.6 per cent (65.2 per cent) to 55.9 per cent (57.4 per cent). This is equivalent to a
decrease of 8.7 percentage points (7.8 percentage points). Note that the unemployment
scenario results in a greater percentage point decline than the previous zero retirement
annuity scenario.

Several factors cause the entry RRs to be lower under the assumption of unemployment
than retirement. First, mature age working persons who become unemployed receive
NSA instead of the DSP or Age Pension, NSA being a government transfer that is paid
at a less generous rate than pensions. Second, mature age working persons who become
unemployed do not receive retirement annuities while not working. Both these factors
result in income while unemployed being lower than income while retired.

The distribution of entry RRs among different socio-economic groups remain similar
under the retirement and unemployment assumptions, with high entry RRs concentrated
among persons who are partnered, have dependent children, are employed part-time and
are public renters or homeowners.
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What If Both Partners in a Couple Retire Early at the Same Time?

The actual scenario assumes that the partner’s labour force status remains constant when
an employed mature age working person retires early. An alternative simulation is
conducted here for employed persons with employed partners that adopts the more
traditional assumption that both partners quit employment at the same time. Studies that
have assumed that both partners quit employment at the same time include Saunders et
al (1989), DSS (1994) and Whitlock (1994).

The median entry RR for employed mature age persons with employed partners under
the original assumption is 66 per cent. When the alternative assumption is applied, the
median and mean entry RRs fall by about 24 percentage points. As shown in Table 7.11,
the largest fall in median and mean entry RRs are for full-time employed mature age
persons with full-time employed partners. The reductions in entry RRs is smaller as the
number of part-time employed persons in the income unit increases. This is because
part-time employed persons tend to have low wages. Therefore, part-time wages are
more likely to be offset by the increase in means-tested government transfers during
retirement than full-time wages. When the analysis is extended to cover the whole
working age population, it is found that the median (mean) entry RR falls from 63.3 per
cent (65.5 per cent) to 40.4 per cent (42.6 per cent). Similarly, Saunders et al (1989)
finds the median entry RR falls from between 52 and 69 per cent to 48 per cent.
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Table 7.11 Entry RRs of employed partnered mature age persons with employed partners
under dual retirement scenario, by labour force status of the income unit, 1996-97, per cent
Income unit labour force status

Entry RR
One partner

Both partners

Percentage point

retires

retire

change

Median

Mean

Median

Mean

Median

Mean

Both partners employed full-time

63.8

63.6

37.2

37.7

-26.5

-25.9

One partner employed full-time,

72.6

72.8

48.0

49.4

-24.6

-23.4

Both partners employed part-time

93.6

93.0

73.6

71.0

-20.0

-22.0

Total

66.0

68.8

42.0

44.2

-24.0

-24.7

another partner employed part-time

Source: Author’s calculations using the 1996-97 SIHC

7.3.7

Summary

Mature age persons with relatively high exit RRs are partnered in marital or in de facto
relationships, have dependent children, are NILF and are homeowners. Socio-economic
groups with relatively high exit RRs are concentrated in the upper half of the income
unit disposable income distribution, while socio-economic groups with relatively low
exit RRs are concentrated in the lower half. This creates a positive relationship between
exit RRs and income unit disposable income. Thus, the higher the income unit
disposable income, the higher is exit RR. Mature age persons with relatively high entry
RRs are partnered in marital or in de facto relationships, have at least one dependent
child, are employed part-time and are public renters or homeowners.

7.4

Concluding Comments

Whitlock (1994) states that unemployment allowances do not create high work
disincentives, citing as an argument that the disposable income of about 95 per cent of
families would fall by at least 20 per cent if a person becomes unemployed. Saunders et
al (1989), too, concludes that for the majority of the population there are low financial
incentives for employed persons to enter the unemployed pool. However, the impacts of
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RRs on the labour force participation decision remains only speculative without the
estimation of a labour force participation model that includes the RR as an explanatory
variable (Daly, 1992).

Previous disaggregated cross-sectional studies have not proceeded to measure the
impacts of RRs on the labour force participation decision. A major methodological
problem appears to be that the estimation of imputed wage for RRs traditionally
employs Heckman’s two-stage estimation procedure to correct for the sample selection
bias that arises when an employed sample is used to predict the offered wage for
persons who are unemployed or NILF. Heckman’s two-stage estimation procedure is
traditionally used to correct for the bias by first separately calculating a hazard ratio
from a probit model in which the dependent variable is the unemployment or NILF
dummy variable. This hazard ratio is then added as an explanatory variable to the hourly
wage regression to predict hourly wage. However, the use of Heckman’s two-stage
estimation procedure makes it impossible to incorporate the RR as an exogenous
explanatory variable in a labour force participation model. The use of the
unemployment or NILF dummy variable in the wage regression overcomes the problem
of sample selection bias while overcoming the identification problem associated with
the simultaneous estimation of an unbiased RR variable and its use in a labour force
participation model. This allows the RR to be introduced as an exogenous explanatory
variable into econometric labour force participation models in the next chapter.
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CHAPTER 8
THE LABOUR FORCE PARTICIPATION DECISION OF
MATURE AGE AUSTRALIANS

8.1 Introduction
The mature age Australian socio-economic groups with high work disincentives were
identified in Chapter 7. For example, persons in married or de facto relationships have
noticeably high replacement rates (RRs) because their partners’ income helps to
maintain their economic well-being when they are not employed. However, the impacts
of RRs on the labour force participation decision remains only speculative without the
estimation of a labour force participation model that includes the RR as an explanatory
variable (Daly, 1992).

Methodological difficulties have traditionally prevented disaggregated cross-sectional
studies from going further by introducing the RR as an exogenous explanatory variable
in labour force participation equations. This chapter makes several distinct contributions
to labour force participation research. First, it introduces RRs into econometric labour
force participation models, which existing disaggregated cross-sectional studies have
not done. As stated in the previous chapter, the traditional Heckman’s two-stage
estimation procedure that corrects for sample selection bias in wage equations makes it
impossible to incorporate the RR as an exogeneous explanatory variable in a labour
force participation model. The use of the unemployment or NILF dummy variable in the
wage regression in Chapter 7 is intended to correct for the sample selection bias while
overcoming the identification problem associated with the simultaneous estimation of
an unbiased RR variable and its use in a labour force participation model.
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Second, a decomposition analysis is carried out to determine whether the difference in
labour force participation between mature age persons and persons aged under 45 is due
to a difference in behaviour or endowment. Existing labour force participation studies
do not contain decomposition analyses that test for behavioural and endowment effects.

Third, this chapter explores the role of housing tenure as an exogenous determinant of
labour force participation. Australian labour force participation studies rarely include
housing tenure as explanatory variables in their models1. However, overseas studies
have examined extensively the impacts of housing tenure on labour force participation,
with conflicting results. Oswald (1996; 1997), for example, argues that homeownership
causes unemployment because homeowners face higher selling and buying costs
compared to renters when they move to a new location to gain employment. Oswald’s
(1996; 1997) hypothesis is supported by Partridge and Rickman (1997), Pehkonen
(1997) and Green and Hendershott (2001). However, other studies like Goss and
Phillips (1997) and Coulson and Fisher (2002) find that homeowners are less likely to
become unemployed than renters. Goss and Phillips (1997) argue that this is because
homeowners with a mortgage are more likely to be employed due to the need to make
mortgage repayments. On the other hand, non-homeowners like public renters and rentfree persons may be unwilling to give up their below-market rents to move to a new
location to gain employment (Flatau et al, 2002).

Section 8.2 describes the second-generation static labour force participation framework
upon which this chapter is based. Section 8.3 presents a review of the labour force
participation literature, and Section 8.4 describes the methodology. Results are reported

1

An exception is Flatau et al (2002).
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in Section 8.5. The labour force participation decisions of males and females are
analysed separately because different participation trends have been exhibited by the
two genders over the last few decades, and certain explanatory variables are expected to
impact males differently from females. For example, the number of young children is
expected to impact on the labour force participation of females more than males, as
females typically execute the traditional role of child-minding. The impacts of changes
in policy rules on the labour force participation behaviours of males and females are
also analysed. Thus, Section 8.6 concludes.

8.2 Second-generation Static Labour Force Participation Models
Second-generation static models are based on the neo-classical theory of labour supply,
where the incentive to supply varying amounts of labour is determined by the price of
consumer goods and the offered wage relative to non-wage income. The consumer
chooses that combination of market goods and leisure that yields maximum utility,
given his/her budget constraint, expressed as

U = F (C , L)

(8.1)

subject to the constraint

PC = W o h + Y
where

(8.2)

U

= utility

C

= units of consumer goods

L

= number of hours of leisure
= unit price of consumer goods

P
W

o

= offered wage

h

= number of hours of labour supply

Y

= non-wage income

The second-generation labour force participation framework is described by three
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equations

( )
= f (X ) + u
= max[0, h(W

Wi o = f X io + u io

(8.3)

Wi r

(8.4)

Hi

r
i

r
i

i

where Wi o

0

− Wi r

)]

(8.5)

= offered wage of individual i

Wi r

= reservation wage of individual i

Hi

= hours worked by individual i

X io

= vectors of characteristics influencing offered wage

X ir

= vectors of characteristics influencing reservation wage

u io

= random errors in offered wage equation

u ir

= random errors in reservation wage equation

It is postulated that an individual i will work only if offered wage exceeds reservation
wage, that is
H > 0 if and only if Wi o > Wi r

(8.6)

and, given Wi o and Wi r , the hours an individual i works are related to the difference
between Wi o and Wi r . The likelihood function that an individual i works is estimated
using a standard probit equation

(

P(H > 0) = P Wi o > Wi r

)

(8.7)

While participation is not the same as employment because the former includes
unemployed persons, second-generation models have traditionally taken the view that
unemployment is a form of leisure and therefore equated participation with employment
(Killingsworth, 1983). Ross (1986 and 1990), using second-generation static models,
equates participation with the decision to work or not to work. Therefore, in this
chapter, the term ‘participation’ is equated to ‘employment’.
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8.3 Literature Review

Australian labour force participation studies that have employed second-generation
models using disaggregated datasets include Eyland et al (1982), Ross (1986; 1990;
1993) and Ross and Saunders (1993). Eyland et al (1982) apply logit analysis to a
disaggregated cross-section 1977 survey of females in the Eastwood area of Sydney to
identify the factors that affect their participation decision; Ross (1986) conducts a probit
analysis of the participation decision of married females using the 1980 Sydney Survey
of the Work Patterns of Married Women; Ross and Saunders (1993) conduct a probit

analysis of the participation decisions of married and sole mothers using the 1986
Income Distribution Survey; Ross (1990; 1993) uses a probit analysis to determine the

main factors influencing the labour market prospects of Aborigines in New South Wales
using the 1986-87 Survey of Working Age Aborigines in New South Wales. However,
none of these studies include the RR as an explanatory variable in their labour force
participation models, but instead use non-wage income as proxies for work
disincentives. For example, Ross (1986; 1990) uses the partner’s wage and non-wage
income as explanatory variables that represent work disincentives, Ross and Saunders
(1993) use income from government cash transfers, non-wage non-transfer income and
the partner’s labour force status, and Eyland et al (1982) utilises marital status, as
married females may be less likely to work than single females because the former
shares substantial income with their husbands.

Eyland et al (1982), Ross (1986) and Ross and Saunders (1993) find that the work-age
profile of females has an inverted-U shape, with participation probability peaking for
females aged 25 to 34 years. All four studies find that females who are more highly
educated are also more likely to be working. The disincentive effects of young children
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on the work decisions of females are also highlighted in various studies. Eyland et al
(1982) find that females with children of pre-school and primary-school age are less
likely to be working than those with older children. Ross (1986) finds that it is the first
pre-school aged child that provides the greatest work disincentive effect, and further
expresses the variable representing the number of pre-school aged children in a
quadratic form to test for the presence of economies of scale in child-minding.
Evaluated at sample means, the presence of one child aged less than five decreases the
participation probability by 44.27 percentage points while a second and third child aged
less than five reduces the participation probability by a further 15.25 and 2 percentage
points. Ross and Saunders (1993) also find that mothers with pre-school aged and
primary-school aged children are less likely to be in the labour force and employment
than mothers with older children, and that there is strong evidence of economies of scale
in child-minding as it is the presence of the first pre-school aged child that has the
biggest negative impact on participation probability, and there is decreasing marginal
impact with each additional pre-school aged child.

Findings on the impacts of the female’s marital status and her husband’s income on her
labour force participation decisions have been somewhat more varied. Eyland et al
(1982) find that married females are less likely to be working than single females
because females sharing substantial income with their husbands are less reliant on their
own earnings. However, Ross (1986) finds that the husband’s wage level does not
influence a female’s work decision, though it does affect the female’s reservation wage
and her working hours if she works. Ross and Saunders (1993) find that mothers with
working husbands are more likely to be in the labour force. However, employed
mothers with working husbands are more likely to be employed part-time than full-time.
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Ross (1990 and 1993) uses a probit analysis to determine the main factors influencing
the labour market prospects of Aborigines in New South Wales. The studies find that
Aborigines with higher education levels, longer previous but recent work experience,
labour market program experience, and residing in the reference region of
Campbelltown instead of the country regions have higher participation probability.

Australian studies that do not use microdata are now discussed briefly. Haig and Wood
(1976) and Miller and Volker (1983) conduct their analysis using ordinary least squares,
though Haig and Wood’s (1976) study is a times series study while Miller and Volker
(1983) conduct a cross-section analysis. Haig and Wood (1976) find that growing
shortages of labour mainly accounts for the increase in the number of married females
in the labour force; Miller and Volker (1983) find that labour force participation for
married females rise with increases in the average wage rate, periods of formal
education, and proportions living in rural regions and born overseas.

Stricker and Sheehan (1981), Merrilees (1982), Merrilees (1983), Miller (1983) and
O’Brien (2000) are time series studies that model the labour force participation of
males, in particular mature age males, over time, though modelling methods have
differed somewhat. For example, Miller (1983) proposes that a life-cycle model be used
for considering retirement decisions because an individual prepares for retirement over
the whole length of his/her working life, while Stricker and Sheehan (1981) use linear
trend projections. Time series studies generally put forward three main factors causing
the 1970s decline in mature age male labour force participation - the increase in
availability and financial attractiveness of government transfers, increased private
wealth and discouraged worker effects due to high unemployment levels. However, to
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date no consensus has been reached on the relative importance of each factor.

Studies that have emphasised the increase in availability and attractiveness of
government transfers as a main factor include Merrilees (1982) and Merrilees (1983).
Merrilees’s (1982) analysis finds that the decline in labour force participation for males
aged 55-59 between 1973 and 1980 is mainly due to the greater take-up of the Disability
Support Pension (DSP). The study also finds that more than half of the decline in labour
force participation rates of males aged 60 to 64 years in the same period is caused by
greater take-up of Age Service Pension, and greater take-up of the DSP accounts for a
further 23 per cent of the decline. Merrilees (1983), which focuses on the decline in
participation rate of elderly males aged 65 or over between 1964 and 1981, finds that
the increased Age Pension rate contributed to most of the marked and sudden decline in
the elderly male participation rate between 1972 and 1976, though the study also
acknowledges the roles of discouraged worker effects and life-cycle private wealth
effects in causing the downward participation trend.

Miller (1983) finds private wealth effects to be the major cause of declining
participation among males aged 60 to 64 years old between 1973 and 1982. Stricker and
Sheehan (1981), using linear trend projections and focusing on males aged 45 years or
over, find that participation rates fell below the participation trend between 1966 and
1973 because of economic recession. The study finds that the spell of unemployment is
a statistically significant explanatory variable, and an increase in this variable leads to
an increase in the take-up of pensions by males. O’Brien (2000) finds that increases in
the lagged value of the prime-age2 male unemployment variable and proportion of

2

25 to 44 years.
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prime-aged males within the working age male population have statistically significant
negative impacts on the labour force participation rates of males aged 55 to 59 and 60 to
64, as increases in either of these variables can lower demand for males beyond the
prime age.

Most aggregate time series labour force participation studies recognise the importance
of the RR as an explanatory variable in participation equations. In Merrilees (1983), the
ratio of weekly couple pension to seasonally adjusted adult male average weekly
earnings is used as a proxy for the RR. In O’Brien (2000), the ratio of the single full
pension rate to male average weekly total earnings is used as a proxy for the pension
RR.

The high level of aggregation of RRs, when used to explain labour force participation
behaviour, is subject to severe limitations because not all individuals are entitled to
receive the full pension rate and it is more relevant to use an individual’s offered wage
rather than some broad average of earnings for all persons in the denominator of the RR.
However, disaggregated cross-sectional labour force participation studies do not include
RRs as explanatory variables. The difficulty appears to be that offered wage and RRs
are relevant in participation equations, but offered wage is only observed for employed
persons, and Heckman’s two-stage estimation procedure for the correction of sample
selection bias in wage equations requires prior estimation of a participation equation. It
then becomes impossible to incorporate the RR as an exogeneous explanatory variable
in a labour force participation model. Studies circumvent this problem by excluding
RRs, and instead use non-wage income such as income from government transfers or
the spouse’s earnings to represent work disincentives for an individual (Killingsworth,
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1983, Ross, 1986; Ross, 1990; Ross and Saunders, 1993).

8.4 Methodology

The labour force participation model in this study is an improvement from previous
second-generation models as it offers an innovative method of including the RR as an
explanatory variable to capture work disincentive effects. In this chapter, the 2000-01
Survey of Income and Housing Costs (SIHC) is used instead of the 1996-97 SIHC3 to

calculate RR and estimate the labour force participation model. The hedonic rent
regression and offered and permanent wage regressions are re-estimated using the 200001 SIHC and incorporated into RR calculations4. I address the sample selection problem
in the wage equations by the use of a dummy variable that equals one if a person has
had an unemployed or not in the labour force (NILF) spell, and zero otherwise. To
obtain the annualised hourly wage, the hourly wage rate is multiplied by the median
working hours of the whole population so that the RR remains an exogenous
explanatory variable.

Like most second generation labour supply models, the participation decision here is
equated with the decision to work or not to work (Killingsworth, 1983; Ross, 1986;
Ross, 1990). The labour force participation equation is
P ( H > 0) = P (α + ∑ β k X ki + ∑ MAi ⋅ δ k X ki + μ i )

where α
X ki

(8.8)

= constant
= vector of characteristics k of individual i

3

The 2000-01 was released in August 2003, just prior to the start of my labour force participation
analysis. By August 2003, I had already completed all my other empirical analyses using the 1996-97
SIHC. Refer to Appendix A8.1 for changes that have been made to the microsimulation model to
facilitate the use of the 2000-01 SIHC.
4
Refer to Appendix A8.2, A8.3 and A8.4 for the regression statistics and prediction performance tests of
the hedonic rent regression, offered wage equation and permanent wage equation respectively.
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MAi

= 1 if individual i is mature age; 0 otherwise

The sample consists of working age persons, that is, persons aged 15-64, though the
analysis focuses on mature age persons. Excluded are persons who own businesses or
rental properties, and persons who have extremely low RRs of under 10 per cent
because they do not report the receipt of any means-tested pensions and allowances
despite being unemployed or NILF and having low income unit assessable incomes5.
The mnemonics and definitions of explanatory variables used in the labour force
participation model are shown in Table 8.1.

5

Recall from Chapter 3 that the microsimulation model identifies the type of government transfer a
person is entitled to according to the person’s voluntary report, then recalculates the level of government
transfer according to 2001-02 tax-transfer rules. When a person reports that he/she receives zero meanstested pensions and allowances, the microsimulation model is unable to identify the pension or allowance
he/she is entitled to. This distorts RR estimates.
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Table 8.1 Categories, mnemonics and definitions of explanatory variables in the labour force
participaton model
Category

Mnemonic

Definition

Age

MA

1 if mature age; 0 otherwise

Income unit type

CP

1 if member of a couple; 0 otherwise

Children

K0T4

Number of children aged 0-4a

K5T9

Number of children aged 5-9a

Educational qualification

EPQ

1 if post-school qualification; 0 otherwise

Housing tenure

HO

1 if homeowner; 0 otherwise

Country of birth

AUS

1 if born in Australia; 0 otherwise

ENG

1 if born in a main English-speakingb country; 0 otherwise

OTH

1 if born in other countries; 0 otherwise

SYD

1 if region is Sydney; 0 otherwise

NSWC

1 if region is New South Wales country; 0 otherwise

MEL

1 if region is Melbourne; 0 otherwise

VICC

1 if region is Victoria country; 0 otherwise

BRI

1 if region is Brisbane; 0 otherwise

QLDC

1 if region is Queensland country; 0 otherwise

ADE

1 if region is Adelaide; 0 otherwise

SAC

1 if region is South Australia country; 0 otherwise

PER

1 if region is Perth; 0 otherwise

WAC

1 if region is Western Australia country; 0 otherwise

HOB

1 if region is Hobart; 0 otherwise

TASC

1 if region is Tasmania country; 0 otherwise

TER

1 if region is a Territoryc; 0 otherwise

YNWORK

Income while not working / $1,000

YWORK

Income while working / $1,000

Region

Replacement rated

Notes:
a. If an individual has two or more dependent children, the explanatory variable takes on the value of 2.
This is limitation of the 2000-01 SIHC data.
b. Main English-speaking countries comprise New Zealand, United Kingdom, Ireland, Canada, United
States of America and South Africa (ABS, 2003b).
c. Australian Capital Territory or Northern Territory.
d. Replacement rate = YNWORK / YWORK.
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Housing tenure is, however, endonegous in a labour force participation equation. For
example, by staying unemployed or NILF, an individual gets higher up the waiting list
for public housing, and if an individual is already in public housing, staying
unemployed or NILF helps him/her to meet the income tests for continued eligibility.
Two different labour force participation models are employed to address this problem.
Model 1 excludes housing tenure altogether from the regression analysis. One of the
main mechanisms through which housing tenure impacts on labour force participation
behaviour is through its impacts on government transfer entitlements. For example,
asset test limits differ for homeowners and non-homeowners, only private renters can
access Rent Assistance (RA) and only public renters can access public housing rent
subsidy. These impacts are in turn reflected in the RR explanatory variables. Thus, the
coefficients on the RR variables can be used to predict the consequences for labour
force participation behaviour of changes to housing tenure through it impacts on
government transfer entitlements. If this was thought to be the only way housing tenure
impacted on labour force participation behaviour, there is no need to include housing
tenure in the regression model.

Model 2 utilises methods from Flatau et al (2003) to test for and address the problem of
endogeneity in housing tenure. The probability of an income unit being a homeowner is
predicted using a tenure choice probit model. The difference between the predicted and
actual homeownership of an income unit is the error term. Both the actual
homeownership and the error term are fed into a preliminary labour force participation
model. If the error term is significant, homeownership is treated as an endogenous
explanatory variable and it is the predicted, not the actual, homeownership that is
included in Model 2.
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The probability of being a homeowner is expressed as
P(O x ) = P (α + β 1Y1i + β 2Y2i + ... + β k Yki + μ x )
where

(8.9)

α

= constant

Ox

= homeownership, being 1 if homeowner; 0 otherwise

Ykx

= characteristic k of income unit x

The explanatory variables are socio-demographic variables such as the income unit
type, age, income and location dummies to act as proxies for housing cost determinants
of tenure choice6.

Both actual homeowership and its error term are fed into a preliminary labour force
participation model7. Because the error term is significant, homeownership is treated as
an endogenous explanatory variable and it is the predicted, not the actual,
homeownership that is included in Model 2. A qualification must be made here. Model
2 is usually used for linear models and may produce inefficient estimates when applied
to non-linear models.

8.5 Results
The regression results are reported separately for males and females in Sections 8.5.1
and 8.5.2 respectively8. The impact of an explanatory variable on participation
probability is estimated by analysing the magnitude and direction of the coefficients β k
and δ k that are significant. Coefficients that are significant at 95 and 90 per cent
confidence levels are highlighted. The precise quantitative impact of a particular
6

Refer to Appendix A8.5 for the regression statistics and results of diagnostic tests applied to the
homeownership model.
7
Refer to Appendix A8.6 for the regression statistics and results of diagnostic tests applied to the
preliminary labour force participation model that incorporates both actual homeownership and its error
term.
8
Refer to Appendix A8.7and A8.8 for results of diagnostic tests applied to the labour force participation
models.
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explanatory variable on participation probability is then measured by employing
marginal effect estimates, ∂Pi / ∂xi . When the explanatory variable is a zero-one
dummy, the marginal effect is the impact of going from 0 to 1. When the explanatory
variable is continuous, the marginal effect is the impact of a percentage point increase in
the explanatory variable. Marginal effects are calculated at sample means. The response
of mature persons are compared to persons aged under 45 by analysing the crossproduct terms MAi ⋅ δ k X ki 9. The coefficients δ k measures the differential impact of
being a mature age person. If any of the coefficients δ k are significant, it indicates that
mature age persons respond differently to changes in explanatory variable k than do
persons aged under 45. Conversely, if any of the coefficients δ k are insignificant, it
indicates that mature age persons do not respond differently to changes in explanatory
variable k than do persons aged under 45. The sum of β k and δ k capture the total
impact of being a mature age person.

Section 8.5.3 analyses the impacts of changes in policy rules on labour force
participation behaviour. Varying policy rules will alter the values of YNWORK and

YWORK. Thus, the impacts of alternative policy rules on the labour force participation
decision can be demonstrated through changes in the RR explanatory variables. The
labour force participation models in this chapter can then be used to discover which
policy rules can increase the labour force participation of mature age persons as
retirement approaches.

9

Ross and Saunders (1993) adopts a similar method to compare the response of sole mothers to partnered
mothers.
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8.5.1

Males

Table 8.2 presents the labour force participation regression results for working age
males. The negative and significant coefficients on MA in both models show that mature
age males are less likely to work than males aged under 45. The marginal effect
estimates on the variable MA show that being mature age has the largest negative
marginal impact on participation probability, with participation probability being over
30 per cent and 50 per cent lower for mature age males than males aged under 45 under
Models 1 and 2 respectively.

The impacts of RRs on participation probability are shown through YNWORK and

YWORK. Both models agree that the participation probability of males increases when
income while not working decreases or income while working increases, given the
negative coefficients on YNWORK and positive coefficients on YWORK. The coefficient

YNWORK is significant in both models, indicating that participation probability
increases when income while working decreases for both males aged under 45 and
mature age males. The positive and significant coefficient on YWORK in Model 1 shows
that the participation probability of both males aged under 45 and mature age males
increases when income while working increases; the positive and significant coefficient
on MA.YWORK in Model 2 shows that the participation probability of mature age males
increases when income while working increases.

The impact of predicted homeownership on participation probability is shown through
Model 2. According to the marginal effect estimate on the explanatory variable HOME,
participation probability increases by 28.4 percentage points when a male moves from
being a predicted non-homeowner to a predicted homeowner. Male homeowners may be
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encumbered with a mortgage, which motivates work in order to pay off the loan. The
coefficient on MA.HOME is insignificant, indicating that mature age males do not
respond differently to males aged under 45 to changes in homeownership status.

Both models show that participation probability is higher for males aged under 45 with
post-school qualifications. However, the negative and significant coefficients on

MA.EPQ in both models show that mature age males with post-school qualifications are
less likely to work than males aged under 45 with post-school qualifications. This could
reflect the fact that the post-school qualifications of mature age males are more out of
date, thus rendering the skills of mature age males less desirable in a labour market
environment where technology is constantly improving. However, the sum of the
coefficients on EPQ and MA.EPQ still yield positive coefficients, that is, mature age
males with post-school qualifications are still more likely to participate in the labour
force than those with no post-school qualifications.

Australian-born males and males born in the main English-speaking countries aged
under 45 are more likely to work than those born in other countries, and so are mature
age males born in Australia and English-speaking countries. Males aged under 45 who
are residing in Sydney, Melbourne, Queensland country, Perth, Western Australia
country and the Territories are more likely to work than those residing in the reference
region of New South Wales country. The impacts of region of residence on the
participation probability of mature age males is the same as for males aged under 45,
given the insignificant δ k coefficients on the cross-product terms for region of
residence variables.
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Table 8.2 Labour force participation probit models, working age males, 2000-01
Explanatory

Model 1

Model 2

variable

Coeff.

Std.error

Sig.

∂Pi / ∂xi

Coeff.

Std.error

Sig.

∂Pi / ∂xi

CP

0.403*

0.136

0.003

0.107

-0.228

0.156

0.145

-0.056

K0T4

-0.036

0.077

0.637

-0.009

-0.041

0.081

0.609

-0.010

K5T9

-0.004

0.076

0.959

-0.001

-0.118

0.080

0.140

-0.030

0.560*

0.078

0.000

0.145

0.535*

0.080

0.000

0.135

1.014*

0.131

0.000

0.284

0.166

0.583*

0.110

0.000

0.164

+

EPQ
HOME

b

AUS

0.579*

0.108

0.000

ENG

0.293*

0.143

0.040

0.067

0.280

0.146

0.054

0.063

SYD

0.372*

0.154

0.015

0.084

0.391*

0.157

0.013

0.085

MEL

0.350*

0.152

0.021

0.080

0.312*

0.155

0.044

0.070

VICC

0.138

0.182

0.449

0.033

0.088

0.184

0.633

0.021

+

BRI

0.230

0.164

0.159

0.054

0.293

0.167

0.079

0.065

QLDC

0.332*

0.169

0.049

0.074

0.372*

0.174

0.032

0.079

ADE

0.029

0.159

0.855

0.007

-0.017

0.162

0.916

-0.004

SAC

-0.015

0.213

0.942

-0.004

-0.077

0.216

0.722

-0.020

PER

+

0.164

0.090

0.064

+

0.309

0.168

0.067

0.068

WAC

+

0.434

0.248

0.080

0.090

0.511*

0.259

0.049

0.099

HOB

0.186

0.246

0.450

0.044

0.116

0.248

0.640

0.027

TASC

0.106

0.195

0.586

0.026

0.002

0.198

0.992

0.000

TER

0.490*

0.198

0.013

0.101

0.519*

0.202

0.010

0.102

+

0.278

YNWORK

-0.021*

0.009

0.023

-0.005

-0.018

0.009

0.053

-0.005

YWORK

0.016*

0.006

0.008

0.004

0.009

0.006

0.139

0.002

MA

-1.092*

0.262

0.000

-0.312

-2.018*

0.292

0.000

-0.580

MA.CP

-0.498*

0.173

0.004

-0.140

-0.243

0.196

0.214

-0.064

MA.K0T4

0.311

0.215

0.149

0.080

0.307

0.216

0.155

0.077

MA.K5T9

0.283

0.178

0.112

0.072

0.408*

0.179

0.023

0.102

-0.339*

0.110

0.002

-0.095

-0.349*

0.112

0.002

-0.096

0.320

0.220

0.146

0.076

MA.EPQ
b

MA.HOME
MA.AUS

-0.309*

0.146

0.034

-0.085

-0.392*

0.149

0.009

-0.108

MA.ENG

0.037

0.195

0.848

0.009

-0.007

0.199

0.973

-0.002

MA.SYD

-0.050

0.227

0.825

-0.013

-0.096

0.232

0.680

-0.025

MA.MEL

-0.002

0.223

0.994

0.000

-0.110

0.228

0.629

-0.029

MA.VICC

0.139

0.271

0.606

0.033

0.120

0.274

0.661

0.028

MA.BRI

0.001

0.241

0.996

0.000

-0.094

0.247

0.703

-0.025

MA.QLDC

-0.147

0.239

0.539

-0.040

-0.217

0.246

0.376

-0.060

MA.ADE

0.106

0.232

0.648

0.026

0.021

0.236

0.930

0.005

MA.SAC

-0.060

0.320

0.850

-0.016

-0.130

0.324

0.688

-0.035

MA.PER

0.280

0.242

0.248

0.063

0.160

0.248

0.519

0.037
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Explanatory

Model 1

Model 2

variable

Coeff.

Std.error

Sig.

∂Pi / ∂xi

Coeff.

Std.error

Sig.

∂Pi / ∂xi

MA.WAC

-0.022

0.353

0.951

-0.006

-0.166

0.367

0.651

-0.045

MA.HOB

-0.248

0.343

0.471

-0.071

-0.209

0.348

0.549

-0.057

MA.TASC

-0.097

0.297

0.743

-0.026

-0.013

0.302

0.966

-0.003

MA.TER

-0.108

0.287

0.706

-0.029

-0.254

0.292

0.385

-0.071

MA.YNWORK

0.018

0.012

0.134

0.005

0.013

0.012

0.264

0.003

MA.YWORK

0.011

0.008

0.158

0.003

0.018*

0.008

0.026

0.005

Constant

-0.179

0.185

0.332

-0.047

0.189

0.804

Statistics

Model 1

Model 2

3,680

3,680

- 1,607.299

-1,545.526

Sample
Log likelihood
LR χ

2

LR

P> χ
Pseudo R2
2

Observed P
Predicted P

c

χ2

(41) = 594.980
0.000

LR

χ2

(43) = 718.530
0.000

0.156

0.189

0.787

0.787

0.827

0.833

Source: Author’s calculations using the 2000-01 SIHC
Notes:
∗ Significant at 95 per cent confidence level.
+ Significant at 90 per cent confidence level.
a. The reference categories are: OTH, NSWC, MA.OTH and MA.NSWC.
b. Refers to predicted homeownership status.
c. Predicted probability is calculated at sample means.

A decomposition exercise is carried out to determine whether the lower participation
probability of mature age males relative to males aged under 45 is due to a behavioural
or endowment effect. First, the explanatory variables for all males are set equal to the
mean value of the explanatory variables for males aged under 45. The predicted
probabilities for males aged under 45 and mature age males, being Pu 45 and Pma
respectively, are then calculated using these mean explanatory variable values. The
difference in predicted probability between the two groups, ΔP = Pma − Pu 45 , reflects the
behavioural component. Second, all MAi ⋅ δ k X ki coefficients are set equal to zero. The
predicted probability for males aged under 45 is calculated using the mean values of the
explanatory variables for males aged under 45; the predicted probability for mature age
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males is calculated using the mean values of the explanatory variables for mature age
males. This difference in predicted probability between the two groups reflects the
endowment component.

The results from the decomposition analysis in Table 8.3 clearly show that the lower
participation probability of mature age males is due to a behavioural, rather than an
endowment, effect. Under both models, the endowment components are positive,
showing that mature age males are more endowed with characteristics that favour labour
force participation. However, the absolute values of the negative behavioural
components outweigh the positive endowment components, leaving the participation
probability of mature age males lower. There is a difference in behaviour between
mature age males and males aged under 45 for several reasons. First, the two groups
may have different work-leisure preferences. For example, mature age males may want
to take early retirement. Second, mature age males may face a lack of job opportunities
and age discrimination.

Table 8.3 Decomposition analysis, working age males, 2000-01
Component

Model 1

Model 2

Pu 45

0.890

0.898

Pma
ΔP

0.667

0.461

-0.223

-0.437

Pu 45

0.890

0.898

Pma
ΔP

0.895

0.945

0.005

0.047

Behavioural

Endowment

Source: Author’s calculations using the 2000-01 SIHC
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8.5.2

Females

Table 8.4 presents the labour force participation regression results for working age
females. The negative and significant coefficient on MA shows that, like mature age
males, mature age females are less likely to work than females aged under 45. The
marginal effect estimates for MA show that being mature age has the largest negative
impacts on participation probability. The marginal effects indicate that being mature age
lowers participation probability by over 30 and 50 percentage points under Models 1
and 2 respectively.

The participation probability of females aged under 45 increases when YNWORK
decreases and YWORK increases in both models. A one percentage point increase in

YNWORK decreases participation probability by 3.2 percentage points; a one percentage
point increase in YWORK increases participation probability by 2.3 and 1.9 percentage
points under Models 1 and 2 respectively. While the coefficients on MA.YNWORK are
significant in both models, the sum of the coefficients on YNWORK and MA.YNWORK
still yield negative coefficients, that is, the participation probability of mature age
females still increase when YNWORK decreases. MA.YWORK in Models 1 and 2 are
insignificant, showing that mature age females do not respond differently to RRs than
females aged under 45.

The predicted homeownership variable in Model 2 shows that being a homeowner
increases the participation probability of females aged under 45 by 21 percentage points
relative to being a non-homeowner. For mature age females, participation probability
further increases by a 7.4 percentage points. Like male homeowners, female
homeowners may be encumbered with a mortgage, which motivates work in order to
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pay off the loan.

The presence of children has a large negative impact on participation probability for all
females due to the time and energy consumed by child-minding responsibilities10. The
negative impact of children aged zero to four is larger than children aged five to nine.
The marginal effect estimates show that the presence of one child aged less than five
decreases participation probability by over 25 percentage points for both models. This
corresponds to Ross and Saunders’ (1993) findings, which show that the presence of
one child aged under five reduces participation probability by 22 percentage points.

Both models find that, for mature age females, the impact of being partnered is negative
and significant. Other studies have arrived at somewhat mixed conclusions in this
respect. Eyland et al (1982), for example, find that married females are less likely to be
working than single females because females sharing substantial income with their
husbands are less reliant on their own earnings. However, Ross (1986) finds that the
husband’s wage level does not influence a female’s work decision, though it does affect
the female’s reservation wage and her working hours if she works.

Participation probability also increases with educational qualifications. These findings
correspond to those from studies like Eyland et al (1982) and Ross (1986). Females
born in Australia or main English-speaking countries have a higher participation
probability than those born in other countries, though the negative and significant
coefficients on MA.AUS show that the positive impact of being born in Australia is
lower for mature age females than females aged under 45. Females aged under 45 and
10

The insignificant coefficients on MA.K0T4 and MA.K5T9 show that mature age females respond
similarly to females aged under 45 to the presence of children.
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mature age females are more likely to work if residing in Sydney, Melbourne,
Queensland country or the Territories rather than the reference region of residence (New
South Wales country); both models also agree that mature age females are also more
likely to work if residing in South Australia country or Tasmania country.
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Table 8.4 Labour force participation probit models, working age females, 2000-01
Explanatory

Model 1

Model 2

variable

Coeff.

Std.error

Sig.

∂Pi / ∂xi

Coeff.

Std.error

Sig.

∂Pi / ∂xi

CP

0.175+

0.100

0.079

0.067

-0.186

0.114

0.102

-0.070

K0T4

-0.689*

0.049

0.000

-0.261

-0.665*

0.049

0.000

-0.252

K5T9

-0.297*

0.051

0.000

-0.113

-0.304*

0.051

0.000

-0.115

0.430*

0.063

0.000

0.160

0.439*

0.063

0.000

0.163

0.549*

0.095

0.000

0.210

EPQ
HOME

b

AUS

0.641*

0.086

0.000

0.248

0.660*

0.087

0.000

0.255

ENG

0.535*

0.121

0.000

0.184

0.536*

0.121

0.000

0.184

+

SYD

+

0.216

0.131

0.098

0.080

0.230

0.131

0.080

0.084

MEL

0.279*

0.128

0.029

0.102

0.267*

0.129

0.039

0.097

VICC

0.172

0.151

0.255

0.063

0.145

0.152

0.341

0.054

BRI

0.190

0.140

0.173

0.070

0.226

0.141

0.109

0.082

QLDC

0.286*

0.142

0.043

0.103

0.290*

0.142

0.041

0.105

ADE

0.047

0.137

0.733

0.018

0.027

0.138

0.847

0.010

SAC

-0.278

0.207

0.180

-0.109

-0.310

0.209

0.138

-0.121

PER

0.228

0.141

0.105

0.084

0.218

0.142

0.125

0.080

WAC

-0.008

0.193

0.966

-0.003

0.017

0.194

0.929

0.007

HOB

0.148

0.195

0.447

0.055

0.126

0.196

0.521

0.047

TASC

-0.060

0.165

0.716

-0.023

-0.105

0.165

0.526

-0.040

TER

0.522*

0.162

0.001

0.178

0.536*

0.163

0.001

0.182

YNWORK

-0.032*

0.007

0.000

-0.012

-0.032*

0.007

0.000

-0.012

YWORK

0.023*

0.005

0.000

0.009

0.019*

0.005

0.001

0.007

MA

-0.992*

0.239

0.000

-0.375

-1.467*

0.248

0.000

-0.534

MA.CP

-0.667*

0.139

0.000

-0.259

-0.493*

0.142

0.000

-0.191

MA.K0T4

0.310

0.322

0.336

0.118

0.289

0.331

0.383

0.109

MA.K5T9

0.061

0.229

0.792

0.023

0.084

0.232

0.718

0.032

0.144

0.102

0.158

0.053

0.088

0.103

0.393

0.033

0.199*

0.074

0.008

0.074

MA.EPQ
b

MA.HOME
MA.AUS

-0.328*

0.127

0.010

-0.127

-0.394*

0.128

0.002

-0.152

MA.ENG

-0.205

0.176

0.244

-0.080

-0.195

0.178

0.273

-0.075

MA.SYD

0.025

0.205

0.902

0.010

0.076

0.207

0.713

0.028

MA.MEL

0.213

0.203

0.295

0.078

0.192

0.205

0.349

0.070

MA.VICC

0.205

0.248

0.407

0.075

0.199

0.249

0.424

0.073

MA.BRI

0.080

0.221

0.717

0.030

0.088

0.224

0.693

0.033

MA.QLDC

0.099

0.219

0.650

0.037

0.122

0.220

0.579

0.045

+

0.213

0.078

0.132

0.314

0.214

0.143

0.112

MA.SAC

+

0.576

0.307

0.061

0.190

0.607*

0.309

0.050

0.198

MA.PER

0.284

0.215

0.186

0.102

0.233

0.217

0.282

0.085

MA.ADE

0.375
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Explanatory

Model 1

Model 2

variable

Coeff.

Std.error

Sig.

∂Pi / ∂xi

Coeff.

Std.error

Sig.

∂Pi / ∂xi

MA.WAC

0.420

0.306

0.170

0.145

0.507+

0.308

0.100

0.170

MA.HOB

0.445

0.297

0.133

0.153

0.413

0.300

0.168

0.143

MA.TASC

+

0.504

0.271

0.064

0.170

0.539*

0.272

0.048

0.180

MA.TER

-0.099

0.250

0.692

-0.038

-0.085

0.253

0.737

-0.033

MA.YNWORK

0.025*

0.011

0.023

0.009

0.029*

0.011

0.009

0.011

MA.YWORK

0.001

0.009

0.951

0.000

0.001

0.009

0.900

0.000

0.159

0.055

Constant

-0.392*

0.158

Statistics

LR χ

2

LR

P> χ
Pseudo R2
2

Observed P
Predicted P

c

0.013

-0.305

Model 1

Model 2

4,008

4,008

-2,243.735

-2,212.581

Sample
Log likelihood

+

χ2

(41) = 886.300

LR

χ2

(43) = 948.600

0.000
0.165

0.000
0.177

0.606

0.606

0.626

0.627

Source: Author’s calculations using the 2000-01 SIHC
Notes:
∗ Significant at 95 per cent confidence level.
+ Significant at 90 per cent confidence level.
a. The reference categories are: OTH, NSWC, MA.OTH and MA.NSWC.
b. Refers to predicted homeownership status.
c. Predicted probability is calculated at sample means.

As with males, a decomposition exercise is carried out to determine whether the lower
participation probability of mature age females relative to females aged under 45 is due
to a behavioural or endowment effect. The results from the decomposition analysis in
Table 8.5 clearly show that the lower participation probability of mature age females is
due to a behavioural, rather than an endowment effect. Under both models, the
endowment components are positive, showing that mature age females are more
endowed with characteristics that favour labour force participation. However, the
absolute values of the negative behavioural components outweigh the positive
endowment components, leaving the participation probability of mature age females
lower than females aged under 45.
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Table 8.5 Decomposition analysis, working age females, 2000-01
Component

Model 1

Model 2

Pu 45

0.697

0.684

Pma
ΔP

0.463

0.358

-0.234

-0.326

Pu 45

0.697

0.684

Pma
ΔP

0.776

0.798

0.079

0.114

Behavioural

Endowment

Source: Author’s calculations using the 2000-01 SIHC

8.5.3

Measuring the Impacts of Policy Reforms

The use of the RR as an exogenous explanatory variable in econometric labour force
participation models allows the impacts of policy reforms on labour force participation
to be determined through changes in YNWORK and/or YWORK. A policy simulation is
carried out to demonstrate this. Merrilees’s (1982) analysis finds that the decline in
labour force participation for males aged 55 to 59 years between 1973 and 1980 is
mainly due to the greater take-up of the DSP. Suppose that, apart from the prevailing
eligibility criteria, a working age person’s eligibility to the DSP or Age Pension is
further conditional upon the person being employed. Therefore, working age persons
who are not employed are forced to receive Newstart Allowance (NSA) and fulfil the
activity test requirements associated with NSA. They also cannot receive retirement
annuities, given that they are not classified as retired, but unemployed.

To execute the simulation, persons whose predicted labour force participation
probability under current tax-transfer arrangements is greater than 50 per cent, that is,
P > 0.5 , are assigned to an employed state, while
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persons whose labour force

participation probability is less than or equal to 50 per cent, that is, P ≤ 0.5 , are
assigned to a non-employed state. The explanatory variables YNWORK and YWORK are
re-calculated using the simulated policy rules. The labour force participation probability
of each person is re-calculated using the new YNWORK and YWORK values. Persons
whose new labour force participation probability is greater than 50 per cent are assigned
to the employed state, while persons whose labour force participation probability is
now less than or equal to 50 per cent are assigned to a non-employed state.

Table 8.6 reports the impacts of the policy reform on the labour force participation
behaviour of mature age males and females, among whom such a reform would have
the most impact in the working age population. The predicted participation probabilities
among mature age males and females increase under both models. This is mainly
because allowances are paid at less generous rates than pensions and mature age persons
affected by the policy reform are unable to access retirement annuities. Thus, persons
affected by the reform experience a decline in their RR. However, the increase in
predicted participation probability resulting from the reform appears to be minor,
refuting Merrilee’s argument that the decline in labour force participation for males
aged 55-59 is mainly due to the greater take-up of the DSP. The small impacts from the
DSP reform reflect the importance of behavioural rather than endowment effects in
labour force participation behaviour.
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Table 8.6 Impacts on the labour force participation of mature age persons under simulated
policy rules, 2000-01
Current

Simulated

Employed

Not employed

Employed

Not employed

Sample

1,029

312

1,032

309

Per cent

76.7

23.3

77.0

23.0

Sample

1,048

293

1,051

290

Per cent

78.2

21.8

78.4

21.6

Sample

623

810

631

802

Per cent

43.5

56.5

44.0

56.0

Sample

705

728

709

724

Per cent

49.2

50.8

49.5

50.5

Males
Model 1

Model 2

Females
Model 1

Model 2

Source: Author’s calculations using the 2000-01 SIHC

8.6

Concluding Comments

The findings of this chapter show that the participation probabilities of mature age
males and females increase when income while not working decreases and income
while working increases. Being mature age has one of the largest negative impacts on
participation probability. Persons with post-school qualifications are also more likely to
work than their less educated counterparts. For females, the negative impact of the
presence of children, especially those aged zero to four, is noticeably large, and it is
found that being partnered lowers the participation probability of mature age females. In
Model 2, it is also shown that predicted homeowners are more likely to work than
predicted non-homeowners.

The decomposition analysis shows that the lower participation probability among
mature age males and females is due to a behavioural, rather than an endowment, effect.
When a working age person’s eligibility for the DSP or Age Pension is further
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conditional upon the person being employed, the predicted participation probabilities
among both mature age males and females increase. However, the increase is minor.
The small impacts from this reform again reflect the importance of behavioural rather
than endowment effects in labour force participation behaviour. Thus, policy measures
to improve work incentives and human capital attributes are unlikely to be effective,
because it is the preferences of mature age persons or age discrimination that impede
access to suitable job and career prospects that are responsible for low participation.
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CHAPTER 9
CONCLUSION

9.1

Key Issues

The primary policy concern of this thesis has been financing the retirement incomes of
an increasing number of aged retirees from a shrinking working age population. Two
major issues have been investigated. The first is the measurement of budgetary savings
that alternative tax-transfer reforms may yield, and the implications of these reforms for
the economic well-being of the elderly. The second is an examination of how the aged
can become more self sufficient through an exploration of the potential role of home
equity conversion, an understanding of why the labour force participation of mature age
Australians is low, and how policy reforms can promote labour force participation as
retirement approaches.

Significant changes were made to the tax-transfer system in July 2000 under a taxtransfer reform package called A New Tax System (ANTS). ANTS introduced a goods
and services tax (GST) alongside compensating changes to the tax-benefit system. This
major reform shifted the relative tax burden away from incomes and on to consumption.
The issues of ageing and financing of retirement incomes are then examined in the
context of a reformed tax-benefit system whose role in relation to these issues is of keen
interest to policy makers. The empirical analyses are conducted using a microsimulation
model, in which income units’ government transfer entitlements and tax liabilities are
calculated using 2001-02 tax-transfer parameters. Due to lags in the release of datasets,
the main dataset employed is the 1996-97 Survey of Income and Housing Costs (SIHC).
A Consumer Price Index (CPI) deflator is used to deflate the 2001-02 government
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transfer entitlements to 1996-97 prices. The 2000-01 SIHC was released in August
2003, which allowed the labour force participation analysis of mature age persons in
Chapter 8 to be conducted using this latest dataset. The possible types of error that can
affect the microsimulation model have been reviewed in Chapter 31.

9.2

Contributions and Innovations

This thesis examines specific areas of population ageing in which prior empirical
investigations in Australia have been relatively sparse or non-existent. This thesis
contains the first study to test out the implications of home equity conversion using
Australian tax-transfer rules and the equity risks associated with it. Another Australian
study, Beal (2001), describes the tax-transfer treatment of home equity conversion
income, but does not undertake an empirical analysis. The work disincentive analysis
focuses on mature age persons, among whom labour force participation is very low.
Existing effective marginal tax rate (EMTR) and replacement rate (RR) studies pay no
particular attention to mature age persons, but focus instead on persons of working age.

This thesis also introduces innovative methodological approaches in empirical analyses
of the elderly and mature age persons that have not been found in previous studies.
These include the estimation of equity risk by forecasting the property value, and then
comparing the property value with the outstanding loan balance at the end of the term,
incorporating public housing rent subsidy into EMTR and RR measures, and imputing
retirement annuities into entry RR calculations. This thesis also addresses
methodological difficulties thought to have impeded work disincentive studies from

1

Recall that these errors are sampling error from the dataset, non-sampling error from the dataset,
regression modelling error, error arising from simplifying assumptions in the model and error arising
from behavioural assumptions.
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using the RR as an exogenous explanatory variable in labour force participation
equations. The difficulty appears to be that labour force participation models deem
offered wage and RRs to be relevant in participation equations, but offered wage is only
observed for employed persons, and correction for sample selection bias in wage
equations ordinarily involves prior estimation of a participation equation. However,
prior estimation of a participation equation with an unbiased measure of offered wage is
not then possible. The sample selection problem in wage equations is addressed in this
thesis by the use of a dummy variable that equals one if a person has had spell of
unemployment or of being not in the labour force (NILF) in the preceding seven
months, and zero otherwise. This is assumed to capture the impact of human capital
depreciation on the offered wage of a person who is currently unemployed or NILF if
that person gains employment. This removes the need for a prior estimation of a labour
force participation equation.

9.3

Key Findings

The empirical findings are captured in Chapters 4 to 8. Estimates of economic wellbeing reported in Chapter 4 indicate that elderly income units remain worse off than
other age groups due to their low private income levels. The elderly, especially elderly
females, exhibit high dependence on government cash transfers to maintain economic
well-being. The elderly have higher asset levels, however, which they can draw down to
support living standards when needed. The poverty results show that, for most elderly
income units, their housing circumstances help to alleviate poverty, the exception being
elderly homeowners with a mortgage, who face high housing costs due to their
outstanding housing-related liabilities.

Recent trends indicate that first entry into

homeownership is occurring at later ages, and at higher loan-value ratios, so the
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proportion of elderly homeowners with a mortgage can be expected to increase in the
future, leaving a greater proportion of elderly homeowners in an outcome exacerbated
by the absence of any direct housing subsidies for such people. The incidence of
poverty among elderly public renters is lower than among elderly private renters when
housing costs are accounted for, suggesting that public housing rent subsidy is more
effective than Rent Assistance (RA) in alleviating poverty.

Findings in Chapter 5 indicate that lowering the cost-of-living adjustment of the Age
Pension by one percentage point creates larger budgetary savings than increasing
women’s standard retirement age, or eliminating certain tax expenditures, but it is the
most regressive reform. Eliminating certain tax expenditures is least regressive and does
not exacerbate income inequality among the elderly, but generates the smallest
budgetary savings. All three reforms, however, result in a deterioration in the economic
well-being of the elderly by causing reductions in mean disposable income, and
increases the headcount poverty rate and the mean poverty gap of the income-poor.

In Australia, income from home equity conversion is tax exempt and non-assessable
under the income test if it amounts to $40,000 or less in a year. Home equity conversion
could be an effective method of encouraging financial independence among elderly
homeowners if the government attempts to shrink public provision in the face of fiscal
pressures. Findings from Chapter 6 indicate that this method tends to favour elderly
homeowners who are single and older, and who reside in New South Wales and
Victoria, where house prices appreciate at the fastest rates. However, home equity
conversion is only viable if the risks can be managed and the elderly are willing to
forego bequeathing their homes to their children upon death. Undesirably high equity
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risk may be faced by elderly homeowners who enter into home equity conversions in
states like South Australia, Western Australia and Tasmania.

The work disincentive analysis in Chapter 7 shows that EMTRs are highest for mature
working age persons in income units that receive means-tested government transfers,
and those with dependent children and in the low to middle tax brackets. The main
interaction that contributes to high EMTRs among mature age persons is a reduction in
Family Tax Benefit (FTB) together with an increase in personal income tax and
Medicare levy. Mature age persons with relatively high exit RRs are typically partnered
in marital or in de facto relationships, have dependent children, NILF and homeowners.
This creates a positive relationship between exit RRs and income unit disposable
income. Thus, the higher the income unit disposable income, the higher is exit RR.
Mature age persons with relatively high entry RRs are typically partnered in marital or
in de facto relationships, have at least one dependent child, employed part-time and are
public renters or homeowners.

Findings in Chapter 8 indicate that being mature age has one of the largest negative
impacts on the probability of labour market participation for both males and females.
Mature age persons with post-school qualifications are more likely to work than their
less educated counterparts, and mature age homeowners are more likely to work than
non-homeowners. For females, the negative impact of the presence of children,
especially those aged zero to four, is noticeably large, and it is found that being
partnered lowers the participation probability of mature age females. A decomposition
analysis shows that the lower participation probability among mature age persons is due
to a behavioural, rather than an endowment, effect. It implies that measures to improve
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work incentives and human capital attributes are unlikely to be effective, because it is
the preferences of mature age workers or age discrimination that impedes access to
suitable job and career prospects that are responsible for low participation.

The inclusion of the RR in labour force participation models has important policy
implications as it enables measurement of the impacts of policy changes on labour force
participation behaviour. When a person’s eligibility for the DSP or Age Pension is
further conditional upon the person being employed, the predicted participation
probabilities among both mature age males and females increase. However, the increase
is minor. The small impacts from the reform reflect the importance of behavioural rather
than endowment effects in labour force participation behaviour.

9.4 Concluding Comments
Population ageing has been a phenomenon that has attracted much research and
discussion in the last decade. Financing the retirement incomes of an increasing number
of aged retirees from a shrinking working age population has been seen as an especially
pressing issue that needs to be confronted. This thesis has offered evidence that taxtransfer reforms for the elderly may yield budgetary savings, but would have adverse
impacts on the economic well-being of the elderly. Home equity conversion is a novel
method of encouraging financial independence among elderly homeowners in the face
of shrinking public provision, though further research needs to be conducted into its
risks. The work disincentives of mature working age persons, an age group that exhibits
low labour force participation despite being of working age, have also been identified in
this thesis. However, our findings suggest that different preferences or age
discrimination are largely responsible for the lower participation of mature age persons.
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Focusing on improving the work prospects of mature age persons may yield more
positive outcomes, as compared to fiscal measures that offer monetary incentives.
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APPENDIX A1
There is no additional information to append to Chapter 1.
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APPENDIX A2

A2.1

Eligibility Rules

Table A2.1 gives details of the minimum Age Pension eligibility age for women that
apply on 1 July 2001.

Table A2.1 Minimum Age Pension eligibility age for women, 1 July 2001, years
Date of birth

Minimum age

Before 1 July 1935

60

1 July 1935 - 31 December 1936

60.5

1 January 1937 - 30 June 1938

61

1 July 1938 - 31 December 1939

61.5

1 January 1940 - 30 June 1941

62

1 July 1941 - 31 December 1942

62.5

1 January 1943 - 30 June 1944

63

1 July 1944 - 31 December 1945

63.5

1 January 1946 - 30 June 1947

64

1 July 1947 - 31 December 1948

64.5

1 January 1949 onwards
Source: DFACS (2002)

65

1

Apart from the age requirement, the following requirements must also be fulfilled:


ten years qualifying Australian residence, that is, Australian residency for a
continuous period of at least ten years, or for several periods of which one period is
at least five years and the total of all periods exceeds ten years;



qualifying residence exemption, that is, an Australian resident and has/had a refugee
status, or is/was a family member of a refugee or former refugee when he/she
arrived in Australia, or holds/held a visa for qualifying residence exemption;



receipt of the Widow B Pension, Widow Allowance, Mature Age Allowance or
Partner Allowance immediately before reaching pension age;

1

Social
Security
Act
1991,
ss
23(5B),
23(5C),
23(5D),
http://www.facs.gov.au/ssleg/ssact/ssasec37.htm#ssa-Section23%285C%29 (Accessed 14/06/02)

264



if the individual reached pension age before 20 March 1997, the individual had been
receiving a Widow B Pension, Widow Allowance or Partner Allowance
immediately before 20 March 1997 (DFACS, 2002)2.

A2.2

Exempt Income and Assets

Income exempt from means testing include:


amount paid under a home equity conversion agreement;



a payment under the Social Security Act;



returns on investment in a superannuation fund, approved deposit fund, deferred
annuity or ATO small superannuation account if individual is under pension age or
has not received a pension out of the fund yet;



emergency relief or similar assistance;



payments under the Handicapped Persons Assistance Act 1974, Handicapped
Persons Assistance Act 1974, or Part III of the Disability Services Act 1986;



payment from the Commonwealth, State or Territory for assisting individuals to buy
or build their own homes;



payment to the individual for a dependent child;



insurance or compensation payments for the loss of, or damage to, buildings, plants
or personal effects;



compensation payments from Germany or Austria for victims of the National
Socialist persecution;



rent subsidy from the Commonwealth, State or Territory (DFACS, 2002)3.

2

Social
Security
Act
1991,
ss
7(5),
7(6),
7(6AA),
http://www.facs.gov.au/ssleg/ssact/ssasect7.htm#ssa-section7%285%29,
http://www.facs.gov.au/ssleg/ssact/ssasect7.htm#ssa-section7%286%29,
http://www.facs.gov.au/ssleg/ssact/ssapart4.htm#ssa-Section43%281%29 (Accessed 29/06/02)
3
Social
Security
Act
1991,
ss
8(4),
8(5),
8(6),
8(7A),
8(7B),
http://www.facs.gov.au/ssleg/ssact/ssasect8.htm (Accessed 30/06/02)
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43(1),

8(8),

Exempt assets include the values of:


the principal home;



granny flat interest;



sale / leaseback home interest;



life interest not created by self or partner;



reversionary, remainder and contingent interest not created by self;



assets in superannuation and rollover funds if individual is under pension age



asset-test exempt income stream;



an amount paid under home equity conversion that does not exceed $40,000
(exempt for the first 90 days);



assets that the individual is entitled to from the estate of a deceased person that has
not been and cannot be received;



medal or decoration awarded for valour, not for investment or hobby purposes;



funeral and cemetery plot prepayments;



exempt funeral investment of not more than $5,000;



aids for a disabled person;



motor vehicle received under the Commonwealth gift car scheme;



proceeds from sale of principal home to be used for purchase of another residence;



insurance or compensation payments for damage to buildings, plant or personal
effects (usually exempt for 12 months);



native title rights and interests of self or group that the individual belongs to
(DFACS, 2002)4.

4

Social Security Act 1991, s 1118(1), http://www.facs.gov.au/ssleg/ssact/ssapa486.htm#ssa-Section1118
(Accessed 29/06/02)
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A2.3

Deeming Rules

Table A2.2 shows the deeming rules that apply on 1 July 2001.

Table A2.2 Deeming rules, 1 July 2001, dollars per year
Deeming threshold

BTR / ATRa (per

(dollars per year)

cent)

Single

33,400

3 / 4.5

Member of a pensioner couple

55,800

3 / 4.5

Member of a non-pensioner couple

27,900

3 / 4.5

Income unit type

5

Source; DFACS (2002)
Note:
a. BTR=Below threshold rate / ATR=After threshold rate

A2.4

Age Pension Indexation Details

Tables A2.3 and A2.4 refer to the Consumer Price Index (CPI) and Male Total Average
Weekly Earnings (MTAWE) indexation details respectively.

Table A2.3 CPI indexation reference and base quarters, and indexation days
Amount

Base quarterb

Indexation day

Highestb June or December quarter before r

20 March

Reference
a

quarter
Full pension rate

December
June

b

Highest June or December quarter before r,

20 September

but not earlier than June quarter 1979
Income free area
Deeming

March
March

threshold

Most recent March quarter before r
b

Highest March quarter before r, but not

1 July
1 July

earlier than March quarter 1994
6

Source: DFACS (2002)
Notes:
a. Refers to the most recent quarter before indexation day
b. Refers to the quarter that has the highest CPI

5

Guide
to
Social
Security
Law,
4.4.1.20
Operation
of
Deeming,
http://www.facs.gov.au/guide/ssguide/44120.htm (Accessed 29/06/02)
6
Social Security Act 1991, s 1191(1), http://www.facs.gov.au/ssleg/ssact/ssapa526.htm#ssa-Section1191
(Accessed 30/06/02)
Guide
to
Social
Security
Law,
5.1.8.10
Common
Pension
Rates,
http://www.facs.gov.au/guide/ssguide/51810.htm (Accessed 30/06/02)
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Table A2.4 MTAWE reference quarters and indexation days
Reference quartera

Indexation day

December

20 March

June

20 September
7

Source: DFACS (2002)
Notes:
a. Refers to the most recent quarter before indexation day.

A2.5

Maximum Contribution Base

Table 2.5 records the maximum contribution base per contribution period since the
introduction of the Superannuation Guarantee (SG).

Table A2.5 Maximum contribution base per contribution period, dollars per quarter, 19922003
Financial year

Maximum contribution base

1992-1993

20,000

1993-1994

20,160

1994-1995

20,780

1995-1996

21,720

1996-1997

22,590

1997-1998

23,630

1998-1999

24,480

1999-2000

25,240

2000-2001

26,300

2001-2002

27,510

2002-2003
Source: DFACS (2002)

29,220
8

7

Guide
to
Social
Security
Law,
5.1.8.10
Common
Pension
Rates,
http://www.facs.gov.au/guide/ssguide/51810.htm (Accessed 10/10/02)
8
Superannuation
Guarantee
–
Maximum
Superannuation
Contribution
Base,
http://www.ato.gov.au/content.asp?doc=/content/Professionals/super/itl06.htm&bn=AS/TS/B/RT/RT16
(Accessed 15/10/02)
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A2.6

Charge Percentage

Table A2.6 reports the SG charge percentage for employers.

Table A2.6 Charge percentage for employers, 1992-2003
Year

Charge percentage
Employer’s annual payroll

Employer’s annual payroll

> $1,000,000

≤ $1,000,000

1992-93 (1 July-31 December)

4

3

1992-93 (1 January-30 June)

5

3

1993-94

5

3

1994-95

5

4

1995-96

6

5

1996-97

6

6

1997-98

6

6

1998-99

7

7

1999-2000

7

7

2000-01

8

8

2001-02

8

8

2002-03 and subsequent years

9

9

Source: DFACS (2002) 9

9

Superannuation
Guarantee
(Administration)
Act
1992,
http://scaleplus.law.gov.au/html/pasteact/0/95/0/PA000350.htm (Accessed 17/07/02)
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s

20,

APPENDIX A3

A3.1

Government Transfer Parameters1

The basic conditions of eligibility, fortnightly rates and income and assets tests2 as
applicable on 1 July 2001 for government transfers are described below. Sections
A3.1.1 to A3.1.14 refer to means-tested pensions and allowances; Sections A3.1.15 to
A3.1.17 refer to non-means-tested pensions and allowances; Sections A3.1.18 and
A3.19 refer to family payments; Sections A3.1.20 to A3.1.22 refer to supplementary
payments.

A3.1.1 Age Pension
Conditions of Eligibility
Age Pension is paid to men aged 65 or over. The qualifying age for women depends on
their date of birth3.

Rates
The maximum pension rates are $402.00 for singles and $335.50 each for couples.

Income and Assets test
Table A3.1 lists the income test limits for Age Pension4. Once fortnightly income of the
income unit exceeds the income free area, pension is reduced at a taper rate of 40 cents
1

All government transfer parameters are derived from the Centrelink booklet, A Guide to Commonwealth
Government Payments (Centrelink, 2001), with the exception of government transfers from the
Department of Veterans’ Affairs (DVA). DVA transfers are derived from the DVA website,
http://www.dva.gov.au.
2
The fortnightly rates and income and assets test limits are annualised in the microsimulation model. The
maximum rate for couples are used to calculate the payments for illness separated couples, respite care
couples and couples where a partner is in gaol.
3
Refer to Table A2.1 for details of the minimum Age Pension age of women
4
The same income test limits are applicable for several other pensions and benefits.
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in a dollar for singles and 20 cents in a dollar for each person in a couple.

Table A3.1 Income test limits by income unit type, 1 July 2001, dollars per fortnight
Income unit type

Income free area

Single

≤ 112.00

Couple (combined)

≤ 200.00

Couple (illness separated)

≤ 200.00

Additional children

add 24.60 per child

Source: Centrelink (2001)

Thus, under the income test, the formula to calculate the pension payment is

(

P = Pm − β Y a − Y

where P

f

)

(A-1)

= pension payment, where 0 ≤ P ≤ P m

Pm

= maximum pension rate

Ya

= assessable income of the income unit

Yf

= income free area of the income unit

β

= 0, if Y a ≤ Y

f

0.2, if Y f < Y a and person is partnered
0.4, if Y f < Y a and person is single

Table A3.2 lists the assets test limits for the Age Pension5. Once the assessable assets of
the income unit exceeds the assets free area, the Age Pension is reduced at a taper rate
of three dollars per fortnight for every $1,000 above the limit.

5

The same asset test limits are applicable for several other pensions and benefits.
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Table A3.2 Assets test limits by income unit type, 1 July 2001, dollars
Income unit type

Assets free area

Homeowners
Single

≤ 141,000

Couple (combined)

≤ 200,500

Illness separated couple (combined)

≤ 200,500

Non-homeowners
Single

≤ 242,000

Couple (combined)

≤ 301,500

Illness separated couple (combined)

≤ 301,500

Source: Centrelink (2001)

Thus, under the assets test, the formula to calculate the pension payment is
P = P m − β (A a − A f

)

(A-2)

Aa

= assessable asset of the income unit

Af

= assets free area of the income unit

β

= 0, if A a ≤ A f
0.003, if A f < A a

A3.1.2 Disability Support Pension (DSP)
Conditions of Eligibility

To be eligible for the DSP, the person must:


be aged over 16 and under Age Pension age; and



have a physical, intellectual or psychiatric impairment of at least 20 points; and



be unable to work for a minimum of two years due to the impairment; and



be unable to undertake educational or vocational training which would equip the
person for work within the next two years due to the impairment; or



be aged over 16 and under Age Pension age and be permanently blind.
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Rates

The maximum rates payable are the same as the rates for the Age Pension. However, for
persons under 21 old without children, the maximum rates in Table A3.3 are payable.

Table A3.3 Maximum rates for DSP recipients under 21 old without children by income unit
type, 1 July 2001, dollars per fortnight
Income unit type

Maximum rates

Single, < 18, at home

240.80

Single, < 18, independent

372.10

Single, ≥ 18, at home

272.90

Single, ≥ 18, independent

372.10

Partnered (each), < 18

335.50

Partnered (each), ≥ 18

335.50

Source: Centrelink (2001)

Income and Assets Test

See under Age Pension. There are no income or assets test for DSP recipients who are
permanently blind6.

A3.1.3 Wife Pension
Conditions of Eligibility

The recipient must be the wife of an Age Pension or DSP recipient who is not receiving
a pension in her own right. From 1 July1995, no new grants of Wife Pension have been
paid.

Rates

See under Age Pension.

6

The 1996-97 SIHC does not provide information on whether a person is permanently blind. Thus, the
income and assets test are applied to all DSP recipients.
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Income and Assets Tests

See under Age Pension.

A3.1.4 Carer Payment3
Conditions of Eligibility

The person must be providing full-time care for:


an adult with a physical, intellectual or psychiatric disability; or



a profoundly disabled child; or



two or more disabled children; or



an adult and that adult’s dependent child;

who needs permanent care for an extended period.
The carer is not required to live with or adjacent to the person he/she is providing care
for. However, the carer must not be receiving another income support payment. The
person being cared for must be a recipient of a pension or benefit or a Department of
Veterans’ Affairs (DVA) service pension, or not have met the residential qualifications
for a pension, or meet the Special Care receiver income and assets test limits.

Rates

See under Age Pension.

Income and Assets Tests

See under Age Pension.
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A3.1.5 DVA Service Pension
Conditions of Eligibility

DVA Service Pensions can be paid to eligible Australian veterans on the grounds of age
or invalidity. An eligible person is a veteran who:


has qualifying service, that is, who has served in operations against the enemy while
in danger from hostile enemy forces; and



is of service pension age; or



is permanently blind or permanently unable to work

Rates

See under Age Pension.

Income and Assets Test

See under Age Pension.

A3.1.6 Newstart Allowance (NSA)
Conditions of Eligibility

The NSA recipient must be unemployed but capable of, available for, and actively
seeking employment, or be temporarily incapacitated for work. The recipient must be 21
or older but under Age Pension age. The recipient may be allowed to do training and
voluntary work, and must be willing to enter into a Preparing for Work Agreement if
required. Recipients who are temporarily incapacitated for work must have medical
certificates.
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Rates

Table A3.4 lists the fortnightly maximum rates for NSA recipients.

Table A3.4 Maximum rates for NSA recipients by income unit type, 1 July 2001, dollars per
fortnight
Income unit type

Maximum rates

Single, ≥ 21

357.80

Single, ≥ 21, with children

386.90

Single, ≥ 60, after nine months, or on MAA

386.90

Partnered, ≥ 21 (each)

322.80

Source: Centrelink (2001)

Income and Assets Tests

The income free areas and cut-out points7 are listed in Table A3.5. The recipient
receives the maximum allowance when his/her fortnightly assessable income is in the
income free area of up to $62. When assessable income is in the lower taper range, that
is, between $62 and $142, the allowance is reduced by 50 cents in the dollar. When
assessable income is beyond the lower taper range threshold income of $142, it is in the
upper taper range and the allowance is reduced by 70 cents in the dollar. For a recipient
who has a partner, the rate payable is reduced by 70 cents for each dollar that his/her
partner’s income exceeds the cut-out point.

Table A3.5 Income free areas and cut-out points for NSA recipients by income unit type, 1
July 2001, dollars per fortnight
Income unit type

Income free areas

Cut-out points

Single, ≥ 21

≤ 62.00

596.00

Single, ≥ 21, with children

≤ 62.00

637.57

Single, > 60 after nine months

≤ 62.00

637.57

Partnered, ≥ 21 (each)

≤ 62.00

546.00

Source: Centrelink (2001)

7

That s, the income level at which the recipient stops receiving the allowance.
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Thus, the formula for the allowance payment rate is

B = B m − α (Y 0 − Y
where B

f

) − δ (Y

a

) (

−Y l −σ Y p −Y c

)

(A-3)

= allowance payment, where 0 ≤ A≤ Am

Bm

= maximum allowance rate

Ya

= assessable income of the recipient

Yf

= income free area of the recipient

Yl

= lower taper range threshold of the recipient ($142)

Y0

=

Y l , if Y l ≤ Y a
Y a , if Y a < Y l

Yp

= assessable income of the recipient’s partner

Yc

= cut-out point

α

= 0, if Y 0 ≤ Y

f

0.5, if Y f < Y 0

δ

= 0, if Y a ≤ Y l
0.7, if Y l < Y a

σ

= 0, if Y p ≤ Y c
0.7, if Y c < Y p

The assets free area for NSA is the same as the assets free area for Age Pension.
However, if assessable assets exceed the assets free area, NSA is not payable, that is,

B = α ⋅ Bm
where α

(A-4)
= 0, if A a ≤ A f
1, if A f < A a

Aa

= assessable assets of the income unit

Af

= assets free area of the income unit

A3.1.7 Sickness Allowance (SA)
Conditions of Eligibility

The individual must be aged 21 or over but under Age Pension age and be temporarily
incapacitated for work, or be in full-time study and in receipt of Austudy or Abstudy.
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The individual must also have a job or full-time study to which they can return, and a
medical certificate from a qualified medical practitioner. Youth Allowance recipients
who become incapacitated for study are not eligible for SA.

Rates

See under NSA.

Income and Assets Tests

See under NSA.

A3.1.8 Mature Age Allowance (MAA)
Conditions of Eligibility

The individual must aged 60 or over but under Age Pension age and have no recent
workforce experience8. Also, the individual must be receiving Department of Family
and Community Services or Department of Veterans Affairs income support payment
for the preceding nine months and be in receipt of NSA at the time the payment is
claimed, or have received a pension or non-activity tested allowance in the preceding 13
weeks, or have previously received MAA at any time.

Rates

See under NSA.

Income and Assets Tests

See under NSA.
8

Recent workforce experience means work of at least 20 hours per week for 13 weeks or more during the
last 12 months.
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A3.1.9 Widow Allowance (WA)
Conditions of Eligibility

The recipient must be a woman aged 50 or over and not partnered. She must be
widowed, divorced or separated (including separated de facto) since turning 40 years
old, and have no recent workforce experience.

Rates

See under NSA.

Income and Assets Tests

See under NSA.

A3.1.10 Partner Allowance (PA)
Conditions of Eligibility

PA is payable to individuals born on or before 1 July 1955. The individual must be
partnered to someone who is receiving a qualifying pension, allowance, Austudy or
Abstudy at the time of the claim, has no recent workforce experience and has no
dependent children aged under 16.

Rates

The maximum fortnightly rate is $322.80.

Income and Assets Tests

For the income test of partners of persons receiving SpB, see under SpB. Otherwise, see
under NSA. For the assets test, see under NSA too.
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A3.1.11 Special Benefit (SpB)
Conditions of Eligibility

SpB is paid to individuals in financial hardship and unable to earn a sufficient livelihood
for themselves and their dependants because of reasons beyond their control, and yet are
not able to get any other form of government transfers. Funds for short-term payment
must not be more than the applicable NSA or YA fortnightly rate. Funds for long-term
payment must be only up to $5,000.

Rates

The maximum rates are generally the same as for NSA or YA, though the rates may be
reduced if the recipients have free board or lodgings or receiving other forms or support.

Income and Assets Tests

SpB has no income free area and is withdrawn by one dollar for each dollar of income
earned, that is

S = Sm −Y a
where S

(A-5)
= SpB rate, where 0 ≤ S ≤ S m

Sm

= maximum SpB rate

Ya

= assessable income of the income unit

For the assets test, see under NSA.

A3.1.12 Parenting Payment (PP)

PP replaced Sole Parent Pension and Parenting Allowance on 20 March 1998.

280

Conditions of Eligibility

PP is paid to both sole parents and partnered parents with a qualifying child aged under
16. It can only be paid to one member of a couple9.

Rates

The maximum rates are $402 and $322.80 per fortnight for sole parents and partnered
parents respectively.

Income and Assets Test

For sole parents, see under Age Pension for the income test. For partnered parents, the
rate of PP depends on whether or the recipient’s partner is a pensioner.

When the recipient’s partner is not a pensioner, the maximum rate of PP is paid when
the recipient’s assessable income is in the income free area of up to $62. Beyond that,
PP is reduced by 50 cents in a dollar in the lower income reduction range of between
$62 and $245 per fortnight and 70 cents in the dollar in the upper income reduction
range of above $245 per fortnight. When the partner’s income exceeds $546 per
fortnight, the partner’s income reduces the recipient’s PP rate by 70 cents for each extra
dollar above $546. A part payment may only be made if the recipient’s assessable
income is less than $575.43, his/her partner’s assessable income is less than $1,007.15,
and the couple’s combined assessable income is less than $1,121.43.

When the recipient’s partner is a pensioner, the income free area is up to $124. The rate

9
In the microsimulation model, if both members of the couple qualify for PP, it is assumed that PP is
paid to the partner who is eligible for the higher rate of payment. Thus, the partner who receives the lower
rate of PP withdraws his/her claim.
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of PP is reduced by 25 cents in a dollar in the lower combined income reduction range10
of $124 and $490 per fortnight and 35 cents in a dollar in the upper combined income
reduction range of above $490.

For the assets test, see under NSA.

A3.1.13 Youth Allowance (YA)

YA was introduced on 1 July 1998, replacing the following:


Austudy for persons aged 16 to 24 and certain 15 year olds;



NSA for persons aged 16 to 20 and certain 15 year olds;



Youth Training Allowance for persons aged 16 to 17 and certain 15 year olds;



SA for persons aged 16 to 20 and certain 15 year olds

Conditions of Eligibility

YA is payable to full-time students aged 16 to 24 or temporarily incapacitated for study.
Persons aged 16 to 17 must generally be in full-time study. Students aged 25 or over
must have been getting YA immediately before turning 25 and remaining in the same
course. YA is also payable to persons aged under 21 who are unemployed, looking for
work or combining their job search with part-time study, or undertaking any other
approved activity, or temporarily incapacitated for work. Persons aged 15 who are
independent may also receive YA.

Rates

The maximum rates payable to YA recipients are listed in Table A3.611.
10

Refers to the combined income of the couple.
Special rates for long-term income support or migrant English students aged 21 or over starting fulltime study cannot be modelled due to insufficient information in the 1996-97 SIHC.
11
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Table A3.6 Maximum YA rates by income unit type, 1 July 2001, dollars per fortnight
Income unit type

Rates

Single, under 18, at home

158.80

Single, under 18, away from home

290.10

Single, 18 and over, at home

190.90

Single, 18 and over, away from home

290.10

Single, with children

380.10

Partnered (each)

290.10

Partnered, with children (each)

318.60

Source: Centrelink (2001)

Income and Assets Tests

The income free areas and cut-out points are listed in Table A3.7. For unemployed
recipients, the maximum YA payment is received when fortnightly assessable income is
in the income free area of up to $62. When assessable income is in the lower taper
range, that is, between $62 and $142, the allowance is reduced by 50 cents in the dollar.
When assessable income beyond the lower taper range threshold of $142, the allowance
is reduced by 70 cents in the dollar.

For students, the maximum YA payment is received when fortnightly assessable income
is less than or equal to the income free area of $236. When assessable income is
between $236 and the upper taper range of $316, the allowance is reduced by 50 cents
in the dollar. Beyond, $316, the allowance is reduced by 70 cents in the dollar. For a
recipient who has a partner, the rate payable is reduced by 70 cents for each dollar that
his/her partner’s income exceeds the cut-out point.
See under NSA for the formula to calculate YA payment rates.
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Table A3.7 Income free areas and cut-out points for YA recipients by income unit type, 1 July
2001, dollars per fortnight
Income unit type

Income free areas

Cut-out points

Students

≤ 236.00

< 485.71

Unemployed

≤ 62.00

< 311.71

Students

≤ 236.00

< 531.57

Unemployed

≤ 62.00

< 357.57

Students

≤ 236.00

< 673.29

Unemployed

≤ 62.00

< 499.29

Students

≤ 236.00

< 801.86

Unemployed

≤ 62.00

< 627.86

Students

≤ 236.00

< 714.00

Unemployed

≤ 62.00

< 540.00

Single, under 18, at home

Single, 18 and over, at home

Single or partnered, away from home

Single, with children

Partnered, with children

Source: Centrelink (2001)

See under NSA for the assets test. For persons who are not independent, the family
assets test applies. No YA payment is made to persons who are not independent if the
family’s assets exceed the assets free area of $438,250.

A3.1.14 Austudy

Austudy was introduced on 1 July 1998.

Conditions of Eligibility

It is paid to persons aged 25 or over who are undertaking qualifying study. A person is
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undertaking qualifying study if he/she is enrolled in a course or a continuing student
intending to enrol in a course, the course is an approved course of study, he/she is a fulltime student or a concessional study-load student, and his/her progress is satisfactory.

Rates

The maximum rates payable to Austudy recipients are listed in Table A3.812.

Table A3.8 Fortnightly Austudy rates by income unit type, 1 July 2001, dollars
Income unit type

Rates

Single

290.10

Single, with children

380.10

Partnered

290.10

Partnered, with children

318.60

Source: Centrelink (2001)

Income and Assets Tests

See under YA for the income test. The student income free areas and cut-out points
apply. See under NSA for the assets test.

A3.1.15 DVA War Widow’s Pension
Conditions of Eligibility

DVA War Widow’s Pension is payable to a widow or widower of an eligible Australian
veteran.

Rates

The maximum War Widow’s Pension rate is $427.

12

Special rates for long-term income support recipients commencing full-time study cannot e modelled
due to insufficient information in the 1996-97 SIHC.
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Income and Assets Tests

War Widow’s Pension is not income or assets tested.

A3.1.16 DVA Disability Pension
Conditions of Eligibility

DVA Disability Pension is payable to Australian veterans who have suffered from
injuries or diseases due to war or defence service.

Rates

The maximum rate depends on the degree of incapacity13. The payments include:


special rate $708.50



intermediate rate $498.30



general rate $268.70 for 100 per cent disability to $26.87 for 10 per cent disability



extreme disablement adjustment $403.05

Income and Assets Test

The DVA Disability Pension is not subject to an income or assets test.

A3.1.17 Carer Allowance (CA)

CA was introduced on 1 July 1999, replacing the Child Disability Allowance.

Conditions of Eligibility

CA is payable to persons providing daily care and attention to a person with a disability.
The care receiver can be an adult aged 16 or over with a substantial functional
13

As information on the degree of incapacity suffered by each DVA disability pensioner is unavailable in
the 1996-97 SIHC, rates paid are not re-calculated. Instead, the actual reported values are used.
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impairment or a dependent child aged under 16. The carer of a dependent child under 16
receives a Health Care Card only if the child requires substantially more care and
attention than another child of the same age who does not have a disability. The carer
receives CA and a Health Care Card if the child has a disability that is on a list of
disabilities that result in automatic qualification, or if the child has a disability that
causes him/her to function below the standard for his/her age level14.

Rates

The maximum rate is $82 per fortnight15.

Income and Assets Tests

There are no income and assets tests for CA.

A3.1.18 Family Tax Benefit Part A (FTB(A))16

FTB(A) replaces the Family Allowance, Family Tax Payment Part A and Family Tax
Assistance Part A.

Conditions of Eligibility

FTB(A) is payable to families with at least one dependent child under 21 or a qualifying
dependent full-time student aged 21 to 24.
14

In the microsimulation model, CA is calculated for all persons receiving the Child Disability
Allowance in 1996-97.
15
As persons with shared care responsibilities can apply for CA to be shared according to the proportion
of care provided by each carer, the microsimulation model divides the CA rate for couples equally
between the two partners.
16
In practice, FTB(A) can either be paid to eligible income units as a payment from Centrelink or as a tax
rebate at the end of the financial year. The payment mechanism through Centrelink enables low-income
earners to receive the full benefit of the FTB(A) when their incomes are too low for them to the full
benefit of FTB(A) through a tax rebate. As the 1996-97 SIHC was conducted before the introduction of
the FTB(A), it does not identify eligible income units, nor does it identify the method by which an income
unit would claim the FTB(B). However, it is possible to identify eligible income units by their number of
dependent children and income. It is assumed that all FTB(A) recipients are paid through Centrelink.
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Rates

There are two basic rates for FTB(A), that is, the maximum rates and base rates. Both
the fortnightly and annual rates are shown in Table A3.9. While FTB(A) can be paid
fortnightly, the level of FTB(A) payments depend on the family taxable income for the
on-going financial year.

Table A3.9 Maximum rates and base rates of FTB(A) by age of each child, 1 July 2001, dollars
per year
Age of each child

Annual rates

Maximum rates
< 13

3,204.70

13-15

4,062.45

16-17

1,029.30

18-24

1,383.35

Base rates
< 18

1,029.30

18-24

1,383.35

Source: Centrelink (2001)

Income and Assets Tests

The maximum FTB(A) rate is payable when adjusted taxable income17 is in the income
free area of $29,857 per year. Beyond that, FTB(A) is reduced by 30 cents for every
dollar over the income free limit until it reaches the base rate. The base rate is paid until
adjusted taxable income reaches $77,234 per year plus $3139 for every FTB child after
the first. When adjusted taxable income exceeds $77,234 per year plus $3139 for every
17

Adjusted taxable income is the sum of the recipient’s taxable income, adjusted fringe benefits, target
foreign income, tax exempt pensions or benefits, less net rental property losses and child maintenance that
is paid17. Tax exempt pensions and benefits that are not part of adjusted taxable income include Rent
Assistance, Pharmaceutical Allowance, Remote Area Allowance, Multiple birth Allowance and Large
Family Supplement. If a member of a couple is applying for FTB(A), the adjusted taxable income is that
of the family as a whole.
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FTB child after the first, FTB(A) will again be reduced by 30 cents for every dollar over
that amount until the payment cuts out. The annual income limits beyond which only
the base rate is paid and at which FTB(A) cuts out are detailed in Tables A3.10 and
A3.11 respectively.

Persons who receive, or whose partners receive, another government transfer payment
receive the maximum FTB(A) rate. When the government transfer is cancelled, FTB(A)
is no longer payable free of the income test. To receive more than the base rate of
FTB(A) for children from a previous relationship, child support/maintenance payment
must be claimed from the partner from the previous relationship18. A Large Family
Supplement of $219 per year is paid for the fourth and each subsequent child.

There are no assets test for FTB(A).

Table A3.10 Income limits beyond which only the base rate of FTB(A) is paid by number and
ages of children, 1 July 2001, dollars per year
Number of children 1-12 years

Number of children 13-15 years
Zero

Zero

One

Two

Three

39,967

50,078

60,188

One

37,108

47,218

57,329

67,439

Two

44,359

54,470

64,580

74,691

Three

51,611

61,721

71,832

81,942

Source: Centrelink (2001)

18

It is assumed that all FTB(A) recipients with children from a previous relationship have taken
reasonable action to claim child support/maintenance payments.
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Table A3.11 Income limits at FTB(A) cuts out by number and ages of children, 1 July 2001,
dollars per year
Number of children 0-17 years

Number of children 18-24 years
Zero

Zero

One

Two

Three

81,846

89,596

97,346

One

80,665

88,416

96,166

104,646

Two

87,235

94,986

103,466

111,946

Three

93,805

102,286

110,766

119,246

Source: Centrelink (2001)

A3.1.19 Family Tax Benefit Part B (FTB(B))19

Family Tax Benefit Part B (FTB(B)) replaces the Guardian Allowance, Family Tax
Payment Part B, Family Tax Assistance Part B, Dependent Spouse Rebate (with
children) and the Sole Parent Rebate. FTB(B) can be paid to families receiving FTB(A),
and vice versa.

Conditions of Eligibility

FTB(B) is payable to single income families with a dependent children aged under 16 or
a qualifying dependent full-time student aged up to 18 who does not get YA or a similar
payment.

Rates

The maximum rates of FTB(B) are listed in Table A3.12. The maximum rates depend
on the age of the youngest child in the family.

Income and Assets Tests

Secondary income earners in the family must have income under a certain limit to
19

Like FTB(A), it is assumed that FTB(B) is paid through Centrelink and eligible FTB(B) recipients are
identified by their number of dependent children and income.
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receive the maximum FTB(B). The income threshold up to which the secondary income
earner can receive the maximum FTB(B) is $1,647 per year. Beyond $1,647, FTB(B) is
reduced by 30 cents for each dollar above the income threshold. FTB(B) cuts out when
the secondary income earner’s income exceeds $10,853 per year if the youngest child is
under 5 years, or $8,079 per year if the youngest child is between 5 and 18 years.

There are no assets test for FTB(B).

Table A3.12 Maximum rates for FTB(B) by age of the youngest child, 1 July 2001, dollars per
year
Age of youngest child

Annual rates

<5

2,752.10

5-15 (or 16-18 for a full-time student)

1,919.90

Source: Centrelink (2001)

A3.1.20 Rent Assistance (RA)
Conditions of Eligibility

RA is payable under the Social Security Act 1991 and the Family Assistance Act 1999 to
most recipients of pensions, allowances and family payments who are private renters
paying rent above a minimum rent threshold. Income units with dependent children,
who are FTB(A) and PP recipients, receive RA under the Family Assistance Act. For PP
recipients, RA is paid together with FTB(A). Other eligible income units receive RA
under the Social Security Act 1991. However, RA is generally not payable to:


single DSP recipients aged under 21, with no dependent children and living with
their parents;



single YA recipients without children living with their parents;



other single persons under 25 living with their parents;
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Austudy recipients.

Rates

RA entitlements are subject to a minimum and a maximum rent threshold. If the rent
paid by an income unit is lower than the minimum rent threshold, RA is not payable. If
the rent paid by the income unit is between the minimum and maximum rent thresholds,
the RA payable is 75 per cent of the excess of rent payment above the minimum rent
threshold. If the rent paid by the income unit is higher than the maximum rent threshold,
RA is capped at a maximum rate. Refer to Table A3.13 for the rent thresholds and
maximum RA entitlement under the Social Security Act 1991 and Table A3.14 for the
rent thresholds and maximum RA entitlement under the Family Assistance Act 1999.

Table A3.13 Rent thresholds and maximum RA entitlements under the Social Security Act
1991 by income unit type, 1 July 2001, dollars per fortnight
Income unit type

Minimum rent

Maximum rent

Maximum RA

threshold

threshold

entitlement

Single

78.00

195.33

88.00

Single sharer

78.00

156.27

58.70

Couple

127.00

237.40

82.80

Couple separated due to illness (each)

78.00

195.33

88.00

Temporarily separated couple (each)

78.00

188.40

82.80

Source: Centrelink (2001)

Table A3.14 Rent thresholds and maximum RA entitlements under the Family Assistance Act
1999 by income unit type, 1 July 2001, dollars per fortnight
Income unit type

Minimum rent

Maximum rent

Maximum RA

threshold

threshold

entitlement

Single, ≤ 2 children

102.62

240.01

103.04

Single, ≥ 3 children

102.62

257.93

116.48

Couple, ≤ 2 children

151.90

289.29

103.04

Couple, ≥ 3 children

151.90

307.21

116.48

Source: Centrelink (2001)
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Thus, the amount of RA payable to an income unit is determined according to the
formula

S = S m − β (R h − R )
where S

(A-6)

= RA entitlement for the income unit

Sm

= maximum RA entitlement for the income unit

Rh
R

= maximum rent threshold

β

= 0, if R h < R

= rent paid by the income unit

0.75, if R ≤ R h
Note that S m = 0 if R < R l , where R l is the minimum rent threshold.

Income and Assets Test

While RA is not directly income-tested, it is only paid to certain government transfer
recipients under the Social Security Act 1991 and Family Assistance Act 1999, and these
government transfers are income-tested. When an income unit’s government transfer
payment is reduced by an increase in assessable income, RA entitlement for the income
unit remains the same until the government transfer payment cuts out. Once the
government transfer cuts out, RA entitlements fall at the existing taper rate over an RA
taper range till RA cuts out. The RA entitlement starts to fall at 40 cents and 20 cents
per extra dollar earned past the cut-out point of the pension for single and partnered
pension recipients respectively. For allowance recipients, the RA entitlement starts to
fall at 70 cents per extra dollar earned past the cut-out point, plus the partner taper rate
of 70 cents per extra dollar earned for recipients with partners20. For FTB(A) recipients,
20

For allowance recipients, the partner income excess applies if the recipient’s partner has income in
excess of the partner’s income free area. The partner’s income free area is $14,196 for Newstart,
Sickness, Partner, Mature Age and Widow Allowance recipients, and $14,040 and $12,981.54 for Youth
Allowance recipients with and without dependent children respectively. The partner income excess is not
taken into account in the calculation of the RA cut-out points for allowance recipients. However, this is of
little significance because only 1.9 per cent of partnered allowance recipients have partners whose income
exceeds the partner income free area. This is equivalent to seven allowance recipients only.
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the RA entitlement starts to fall at 30 cents per extra dollar earned past the cut-out
point21 (see Wood et al, 2003).

The relationship between RA and assessable income is illustrated in Figure A3.1 in the
example of a means-tested pension recipient. Yi f represents person i’s income-free area.
Person i receives the full pension rate, Pi f , when Yi ≤ Yi f . If person i is a single private
renter who is eligible to receive RA, he/she receives Pi r when Yi ≤ Yi f , where ( Pi r -

Pi f ) equals person i’s RA entitlement. When assessable income exceeds the incomefree area, that is Yi > Yi f , pension payment is reduced at a taper rate of 40 cents per
additional dollar earned over the income-free area. However, person i’s RA entitlement
remains constant. Person i loses the pension payment completely at Yi a . RA is then
reduced at a taper rate of 40 cents per additional dollar above the pension cut-out point
of Yi a . At Yi b , the RA entitlement cuts out.

Figure A3.1 Relationship between Rent Assistance and assessable income
Pension rate (Pi)

Pir
Pif
taper rate = 0.4

Yif

Yia Yib

Assessable income (Yi)

Source: Wood et al (2003)
21

Note that this method of payment avoids the multiple stacking of allowances, benefits and taxes.
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A qualification needs to be made here with regards to the microsimulation model’s
determination of eligibility for RA. Consider a private renter i, where Ri < Ri . Private
l

renter i has satisfied the rent eligibility criteria. However, suppose that private renter i is
a male aged over 65 who is not receiving any government transfers and his assessable
income is in the RA taper range ( Yi b – Yi a ). In this case, it is assumed private renter i
has not satisfied the eligibility criteria in which he is required to be a recipient of a
means-tested pension or allowance or family payment. Since he is not receiving any
government transfer, his RA entitlement is zero. However, this may not necessarily be
the case. If private renter i previously had assessable income which was lower than Yi a
but had moved from Yi < Yi a to Yi a < Yi < Yi b due to an increase in assessable income,
he would still be eligible to receive RA at a reduced rate because he received the Age
Pension in the past. If private renter i’s assessable income has never been lower than

Yi a , then he would never have been eligible for the Age Pension in the first place, and
his RA entitlement would therefore be zero. The microsimulation model is forced to
assume the second scenario for all persons in the RA taper range ( Yi b – Yi a ) because the
1996-97 SIHC does not report the history of government transfer eligibility. The
microsimulation model therefore correctly calculates the RA entitlement for persons
with Yi ≤ Yi a and Yi > Yi b . On the other hand, RA is set equal to zero if Yi a < Yi ≤ Yi b ,
which may be erroneous depending on the history of receipt of government benefits of
the private renter. However, this assumption is unlikely to impact the findings of the
analysis. In the 1996-97 SIHC, there are no private renter income units with assessable
incomes in the RA taper range.
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A3.1.21 Pharmaceutical Allowance (PhA)
Conditions of Eligibility

PhA is a supplementary payment to help pensioners, people on income support who are
incapacitated for work or study, and older allowance recipients with the cost of
pharmaceutical prescriptions. It cannot be claimed on its own and is paid as a
supplement to pensions and allowances, with the exception of CA and FTB. Recipients
of YA must be temporarily incapacitated to receive the PhA. Recipients of NSA, PA,
WA and Austudy must be either temporarily incapacitated or aged over 60 and in
receipt of income support continuously for the preceding nine months22.

Rates

The maximum rate payable is $5.80 for singles and $2.90 for each member of a couple.

Income and Assets Test

While PhA is not directly income-tested, it is paid as a supplement to other government
transfers, which are income-tested. If a person is eligible for a government transfer to
which PhA is a supplement, then the person is eligible for the maximum rate of PhA.

A3.1.22 DVA War Widow’s Income Support Supplement (ISS)
Conditions of Eligibility

The ISS is payable to persons receiving the DVA War Widow’s Pension. Persons
receiving the full ISS rate will have their rate frozen or non-indexed while persons
receiving a part ISS rate will have their ISS payments indexed twice every year.
22

The 1996-97 SIHC does not provide information on whether an allowance recipient is temporarily
incapacitated and how long an allowance recipient has been receiving the allowance. Thus, the
microsimulation model assumes that the allowance recipients are not temporarily incapacitated and that
recipients over 60 years of age have been receiving income support continuously for nine months, that is,
it is assumed that PhA is paid only to allowance recipients over 60 years of age.
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Rates

The maximum ISS rate is $124.90.

Income and Assets Tests

The income test limits for the ISS are shown in Table A3.15. The income test limits
include the War Widow’s Pension and DVA Disability Pension rates.

Table A3.15 Income test limits by income unit type, 1 July 2001, dollars per fortnight
Income unit type
Single

Income free area
826.00

Couple (combined)

1,288.50

Additional children

Add 24.60 per child

Source: DVA (2003)

The assets test limits for the ISS are shown in Table A3.16. Once the asset level of the
income unit exceeds the assets free area, the ISS is reduced at a taper rate of three
dollars per fortnight for every $1,000 above the limit.

Table A3.16 Assets test limits by income unit type, 1 July 2001, dollars
Income unit type

Assets free area

Homeowners
Singles

≤ $236,250

Couples (combined)

≤ $345,000

Non-homeowners
Singles

≤ $337,250

Couples (combined)

≤ $446,500

Source: DVA (2003)
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A3.2

Tax Parameters23

The 2001-02 tax parameters used to calculate direct tax liability are detailed below.

A3.2.1 Personal Income Tax Rate

The 2001-02 personal income tax schedule is shown in Table A3.17.

Table A3.17 Personal income tax schedule, dollars per year, 2001-02
Income tax bracket, Yi

b

Marginal tax rate (per cent)

Yi b ≤ $6,000

0

$6,000 < Yi ≤ $20,000

17

$20,000 < Yi ≤ $50,000

30

$50,000 < Yi ≤ $60,000
b

42

Yi b > $60,000

47

b

b

Source: ATO (2003)

A3.2.2 Medicare Levy

The levy is not payable below a lower income limit. Between the lower income limit
and an upper income limit, the levy is calculated as 20 per cent of the difference
between an individual’s taxable income and the lower income limit. Beyond the upper
income limit, the levy is calculated at 1.5 per cent of taxable income. The Medicare levy
income limits are shown in Table A3.18. For singles, the single person’s taxable income
is used to define the Medicare levy income limits. For couples or sole parents, the
family income limit, that is, the combined income of the couple, can be used as a
concession to each person’s own taxable income limit for Medicare levy purposes. This
means that if a person does not have to pay any levy as a result of his/her own taxable
income, the family income limit does not apply. However, if a person has to pay a
Medicare levy as a result of his/her own taxable income, the family income limit can be

23

Tax parameters are derived from the Australian Taxation Office (ATO) website, http://www.ato.gov.au.
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used instead to lower his/her Medicare levy payable.

Blind pensioners and Sickness Allowance recipients may be entitled to full or partial
levy exemption. An additional Medicare levy surcharge of one per cent applies to highincome earners, that is, singles without dependants earning $50 000 or more taxable
income per year and couples or singles with dependants earning $100 000 or more
taxable income per year, plus an additional $1 500 for each dependent child after the
first, who have not taken out private health insurance24.

Table A3.18 Medicare levy income limits by income unit type, dollars per year, 2001-02
Income unit type

Medicare levy income limits
Lower income limit

Upper income limit

Persons eligible for Senior Australians tax offset

20,000

21,621

Persons eligible for pensioner tax offset

16,570

17,913

All other persons

14,539

15,717

Couples or sole parents eligible for Senior

31,729

34,301

24,534

26,523

add 2,253

add 2,435

Australians tax offset
All other couples or sole parents
For each dependent child
Source: ATO (2003)

A3.2.3 Superannuation Surcharge

If an individual’s ATI is higher than the minimum threshold but lower than the
maximum threshold, the surcharge rate is calculate according to

S = ( ATI − t )d
where S

ATI

(A-7)
= superannuation surcharge rate
= adjusted taxable income for superannuation surcharge
purposes

24
Full or partial exemptions from the levy and the levy surcharge are not calculated in the
microsimulation model as blind pensioners and high and high-income earners without private health
insurance are not identified in the 1996-97 SIHC.
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t

= minimum surcharge threshold

d

= divisor

For the 2001-02 financial year, the minimum threshold is $85,242 and the divisor is
$1,219, that is, each $1,219 increment in ATI over $85,242 increases the rate of
surcharge by one percentage point. The rate of surcharge is capped at 15 per cent when
the ATI exceeds the maximum threshold of $103,507. The surcharge rate is then levied
on the surchargeable contributions for the 2001-02 financial year.

A3.2.4 Tax Offsets25
Dependent Spouse Tax Offset

Persons eligible for the Dependant Spouse Tax Offset in 2001-02 are persons who have
a dependent spouse and who contribute to the maintenance of the spouse. The separate
net income (SNI)26 of the spouse must not exceed $6,029 and the individual and his/her
spouse must not be eligible for the Family Tax Benefit Part B (FTB(B))27. The
maximum allowable dependent spouse tax offset is $1,437, and it applies only if neither
the individual or his/her spouse are eligible to receive FTB(B) and the dependent spouse
has a SNI of under $286. If the dependent spouse has a SNI of $286 or more, the tax
offset is reduced by one dollar for every four dollars by which the SNI exceeds $282.

Senior Australians Tax Offset (SATO)

Individuals entitled to SATO must be aged 65 or over for a male, or 62 or over for a
25
Minor tax offsets such as the housekeeper tax offset, medical tax offset, zone tax offset and private
health insurance tax offset are not modelled in the microsimulation model due to data restrictions.
26
SNI includes income from salary and wages, interest, dividend, business, trust, rent, Veterans’ Affairs
and most Centrelink payments, and child support or maintenance less deductions.
27
If a person or his/her spouse is only eligible for FTB(B) for part of the year, the dependent spouse tax
offset can be claimed for the part of the year during which he/she is not eligible is not eligible for
FTB(B). However, it is impossible to tell from the 1996-97 SIHC whether the eligibility for FTB(B) for
each income unit is for the whole year or part of the year. Thus, it is assumed in the microsimulation
model that all income units that are eligible for the FTB(B) do not receive the dependent spouse tax
offset.
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female. For veterans and war widows, males must be aged 60 or over, and females must
be aged 57 or over. Table A3.19 shows the maximum SATOs available, the taxable
income thresholds above which the maximum SATOs are reduced by one dollar for
every eight dollars by which taxable income exceeds the taxable income threshold, and
the cut-out points28.

Table A3.19 Maximum SATOs, income thresholds and cut-out points by income unit type,
2001-02, dollars per year
Income unit type

Income threshold

Cut-out point

Maximum SATO

Single

20,000

37,840

2,230

Couple (each)

16,306

29,122

1,602

Source: ATO (2003)

Beneficiary Tax Offset

Taxpayers who receive certain government transfers are eligible for the beneficiary tax
offset. Qualifying government transfers include:


ABSTUDY living or dependent spouse Allowance



Payment under the Veterans' Children Education Scheme for those aged 16 or over



Austudy



Commonwealth education or training payments, including Green Corps training
Allowance, New Enterprise Incentive Scheme Allowance, special Allowance for
textile, clothing and footwear, Training for Employment Program Allowance, and
other taxable Commonwealth education or training payments



Community Development Employment Project (CDEP) income support



a CDEP scheme participant supplement



exceptional circumstances relief payment

28

For couples, unused portions of the SATO can be transferred between partners. However, this is not
calculated in the microsimulation model.
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farm household financial assistance



Post-1 July 1996 Mature Age Allowance



Newstart Allowance



Parenting Payment (partnered)



Partner Allowance



Restart income support



Sickness Allowance



Special Benefit



Widow Allowance



Youth Allowance

If the sum of the qualifying government transfers is $20,000 or less, the beneficiary tax
offset is calculated by multiplying the excess of the qualifying government transfers
over the tax-free threshold of $6,000 by 17 per cent. If the sum of the qualifying
government transfers is over $20,000, the excess of the qualifying government transfers
over the tax-free threshold of $6,000 is multiplied by 17 per cent and the excess
qualifying government transfers over $20,000 is further multiplied by 13 per cent.

Pensioner Tax Offset

The Pensioner Tax Offset is payable to persons not eligible for SATO but who receive
the following qualifying government transfers:


Age Pension



Bereavement Allowance



Carer Payment



Pre-1 July Mature Age Allowance
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PP (single)



Widow B Pension



Age Service Pension



Invalidity Service Pension (for persons who have reached Age Pension age)



Partner Service Pension



Income Support Supplement



Mature Age Partner Allowance



Wife Pension

Table A3.20 shows the maximum pensioner tax offsets available, the taxable income
thresholds above which the maximum pensioner tax offsets are reduced by one dollar
for every eight dollars by which taxable income exceeds the taxable income threshold,
and the cut-out points29. Persons entitled to both the Beneficiary Tax Offset and the
Pensioner Tax Offset receive the higher tax offset.

Table A3.20 Income threshold, cut-out point and maximum pensioner tax offset by income
unit type, 2001-02, dollars per year
Income unit type

Income threshold

Cut-out point

Maximum pensioner tax offset

Single

16,059

29,739

1,710

Couple (each)

13,324

23,284

1,245

Source: ATO (2003)

Superannuation Pension or Annuity Tax Offset

Persons receiving income from an Australian annuity or superannuation pension may be
entitled to a tax offset of 15 per cent of their superannuation pension or annuity

29

For couples, unused portions of the SATO can be transferred between partners. However, this is not
calculated in the microsimulation model.
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income30.

Low Income Tax Offset

If a person’s taxable income is below $24,450, he/she is entitled to a Low Income Tax
Offset. Persons having a taxable income of $20,700 or less are entitled to a maximum
tax offset of $150. When taxable income is over $20,700 and below $24,450, the tax
offset is reduced by one dollar for every $25 by which taxable income exceeds $20,700.

Franking Tax Offset

Individuals who receive dividend imputation credits from franked dividends can claim
the imputation credit as a franking tax offset. Prior to 1 July 2000, the franking tax
offset could not create a refund. Thus, any franking tax offset available after an
individual’s direct tax liability reached zero was disregarded. However, from 1 July
2000, excess franking tax offset is refunded to individuals after their personal income
tax, Medicare levy and superannuation surcharge are reduced to zero.

30
The tax offset is reduced if the Australian Tax Office issues the individual with a reasonable benefit
limit determination stating so. However, due to insufficient information, it is assumed in the
microsimulation model that all persons entitled to this tax offset gets a full rebate.
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APPENDIX A4

A4.1

Equivalence Scales

Table A4.1 shows the Henderson and Organisation of Economic Co-operation and
Development (OECD) equivalence scales by income unit type. The Henderson
equivalence scale is taken from the study Poverty in Australia, First Main Report by
Henderson (1975). It was developed for use in Australia and allocates individual points
to each member of the income unit and points for housing and heating costs1 of a
household. The ratio based on the Henderson equivalence is the ratio of poverty line
income2 of income unit x to poverty line income of a standard income unit, that is, a
couple with two dependent children. Because the 1996-97 SIHC contains records of
income units with up to six dependent children, but the Institute of Applied Economic
and Social Research (IAESR)3 reports poverty lines for up to four dependent children
only, the equivalence scales for income units with four dependent children are used for
income units with four or more children4. The standard income unit has a ratio of 1.

The OECD equivalence scale is given in the study The OECD List of Social Indicators
(OECD, 1982). Again, a standard income unit is a couple with two dependent children.
The labour force status of the reference person is not accounted for. To ensure
consistency, the OECD equivalence scale for income units with four dependent children
are used for income units with four or more dependent children.
1

The housing and heating costs include costs of power, light, furniture, furnishings and equipment
(Henderson, 1975).
2
The poverty line income of an income unit type is the benchmark income level, whereby the income unit
is deemed to be in poverty if its income falls below the benchmark applicable to it (IAESR, 1996). This is
discussed in greater detail later.
3
The IAESR updates the Henderson poverty lines every quarter. In this chapter, the equivalence scales
are derived from the Henderson poverty lines of the 1996 September quarter updated by the IAESR.
4
In the 1996-97 SIHC, no elderly income units had five or more dependent children. 36 non-elderly
income units had five or more dependent children.
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Table A4.1 Henderson and OECD equivalence scales, by income unit type
Income unit type

Henderson ratio

OECD ratio

Reference person

Reference person not

in the labour force

in the labour force

Couple only

1.4041

1.6353

1.5882

Couple plus 1 dependent child

1.1681

1.3238

1.2273

Couple plus 2 dependent children

1.0000

1.1120

1.0000

Couple plus 3 dependent children

0.8742

0.9586

0.8438

Couple plus 4 dependent children

0.7765

0.8424

0.7297

Single only

1.8783

2.3164

2.7000

Single plus 1 dependent child

1.4631

1.7161

1.8000

Single plus 2 dependent children

1.2088

1.3763

1.3500

Single plus 3 dependent children

1.0297

1.1488

1.0800

Single plus 4 dependent children

0.8968

0.9858

0.9000

Source: OECD (1982); IAESR (1996)

A4.2

Income Decile Ranges

Tables A4.2 to A4.4 show the income unit income ranges of the disposable, Henderson
equivalent and OECD equivalent income deciles of the population.

Table A4.2 Annual income ranges of disposable income deciles, 1996-97, dollars
Decile

Disposable income range

1

$0.00 Yx ≤ $9,378.80

2

$9,378.80 < Yx ≤ $11,354.80

3

$11,354.80 < Yx ≤ $15,689.55

4

$15,689.55 < Yx ≤ $18,973.67

5

$18,973.67 < Yx ≤ $22,676.22

6

$22,676.22 < Yx ≤ $27,436.59

7

$27,436.59 < Yx ≤ $33,263.35

8

$33,263.35 < Yx ≤ $41,038.88

9

$41,038.88 < Yx ≤ $53,957.15

10

Yxd > $53,957.15

d

d

d

d
d
d

d

d
d

Source: Author’s calculations using the 1996-97 SIHC
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Table A4.3 Annual income ranges of Henderson equivalent income deciles, 1996-97, dollars
Decile

Henderson equivalent income range

1

$0.00 Yx ≤ $18,298.67

2

$18,298.67 < Yx ≤ $22,408.34

3

$22,408.34 < Yx ≤ $25,932.67

4

$25,932.67 < Yx ≤ $30,394.71

5

$30,394.71 < Yx ≤ $35,195.05

6

$35,195.05 < Yx ≤ $40,432.35

7

$40,432.35 < Yx ≤ $47,054.46

8

$47,054.46 < Yx ≤ $55,979.39

9

$55,979.39 < Yx ≤ $69,739.49

10

Yxh > $69,739.49

h

h
h
h

h
h
h

h
h

Source: Author’s calculations using the 1996-97 SIHC

Table A4.4 Annual income ranges of OECD equivalent income deciles, 1996-97, dollars per
year
Decile

OECD equivalent income range

1

Yxo ≤ $22,217.96

2

$22,217.96 < Yx ≤ $25,322.76

3

$25,322.76 < Yx ≤ $28,442.31

4

$28,442.31 < Yx ≤ $33,917.22

5

$33,917.22 < Yx ≤ $40,403.12

6

$40,403.12 < Yx ≤ $48,353.35

7

$48,353.35 < Yx ≤ $57,180.53

8

$57,180.53 < Yx ≤ $68,410.59

9

$68,410.59 < Yx ≤ $86,108.65

10

Yxo > $86,108.65

o
o
o

o
o
o
o
o

Source: Author’s calculations using the 1996-97 SIHC

A4.3

Henderson Poverty Line

The Henderson poverty lines are based on the disposable income for a benchmark
income unit comprising a couple with two dependent children in which the head of the
income unit is working. It was originally established by the Commission of Inquiry into
Poverty (1973) as $62.70 per week, or 56.5 per cent of average weekly earnings, for the
1973 September quarter (Henderson, 1975). Disposable income is defined as the sum of
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income from all sources, that is, income from wages, interest, dividends, rents and
social security transfers, less income tax payments (Johnson, 1987).

The levels of poverty line income for different income unit types are dependent on the
size and composition of the income units, and the head of the income unit (Henderson,
1975). In general, holding the labour force status of the head and the income unit
composition constant, the larger the number of people in the income unit, the higher the
benchmark income level required to avert poverty. However, holding labour force status
but not composition constant, while an income unit consisting of a couple with one
dependent child is of the same size as an income unit consisting of a single with two
dependent children, the former income unit requires a higher poverty income level
because it consists of more adults than the latter income unit. Finally, holding size and
composition constant, the poverty line incomes for income units with heads in the
labour force are higher than for income units where the heads are not in the labour force
because former group incur work-related expenses, such as travel and extra meal and
clothing expenses (Johnson, 1987).
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Table A4.5 Annualised Henderson poverty lines for Australia, September quarter 1996, dollars per year
Reference person in labour force

Reference person not in labour force

Before-housing cost

After-housing cost

Before-housing cost

After-housing cost

Couple only

16,107.52

11,781.12

13,829.92

9,501.44

Couple plus one dependent child

19,362.20

14,644.24

17,084.60

12,366.64

Couple plus two dependent children

22,616.88

17,507.36

20,339.28

15,230.28

Couple plus three dependent children

25,871.04

20,371.00

23,593.96

18,093.40

Couple plus four dependent children

29,125.72

23,202.40

26,848.12

20,924.80

Single only

12,041.12

8,103.68

9,763.52

5,826.08

Single plus one dependent child

15,458.56

11,129.56

13,178.88

8,851.96

Single plus two dependent children

18,710.64

13,993.20

16,433.56

11,715.60

Single plus three dependent children

21,965.32

16,856.32

19,687.72

14,578.72

Single plus four dependent children

25,220.00

19,719.44

22,942.40

17,441.84

Income unit type

Source: IAESR (1996)
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The dependence of poverty line levels on income unit size, composition and labour
force status of the head hence necessitates the use of equivalence scales to derive
poverty lines for income units other than the benchmark income unit of a couple with
two dependent children in which the head of the income unit is working5. The
equivalence scales applied to the Henderson poverty lines were derived from 1954 New
York budget data. Though these equivalence scales were derived from an old and nonAustralian data source, they are not very different from alternative scales derived using
different methods from different data (Johnson, 1987). The equivalence scales used on
the Henderson poverty lines have been reported in Table A4.1.

The poverty lines are updated to quarters subsequent to the benchmark 1973 September
quarter by using an index of per capita household disposable income (HDI)6. This index
is based on seasonally adjusted HDI and population estimates taken from the ABS
publications National Accounts (Cat. no. 5206.0) and Australian Demographic Statistics
(Cat. no. 3101.0) respectively. Per capita HDIs from the 1973 September quarter to the
1996 September quarter are shown in Table A4.6.

5
The use of equivalence scales to demonstrate the effects of housing cost on poverty line incomes is
discussed later in this chapter.
6
From the 1973 September quarter until the 1980 December quarter, the poverty lines were updated by
maintaining the poverty lines for an income unit made up of a couple with two dependent children at 56.5
per cent of average weekly earnings. However, while the poverty lines refer to after-tax income, average
weekly earnings refer to before-tax income. Thus, the poverty lines were not maintained as constant
proportions of after-tax income. Moreover, average weekly earnings are a narrower measure of income
than disposable income because it excludes such components as income from government transfers. From
the 1981 March quarter onwards, the poverty lines have been updated using per capita household
disposable income (Johnson, 1987).
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Table A4.6

Per capita household disposable income, 1973 September quarter to 1996

September quarter, dollars per week per head
Quarter
Year

September

December

March

June

1973-74

48.51

49.84

51.67

53.50

1974-75

57.55

59.95

63.31

64.69

1975-76

67.57

70.03

71.79

74.40

1976-77

78.27

78.92

79.94

82.12

1977-78

83.59

85.10

88.13

90.20

1978-79

93.96

95.57

99.42

100.86

1979-80

101.91

105.20

107.27

111.51

1980-81

115.31

119.20

119.67

124.23

1981-82

127.92

132.76

133.24

137.72

1982-83

140.42

144.67

146.83

145.86

1983-84

155.62

158.24

162.77

165.62

1984-85

167.88

170.45

174.45

178.55

1985-86

181.38

186.00

189.48

190.84

1986-87

195.35

198.20

197.17

203.55

1987-88

214.10

210.08

218.20

223.96

1988-89

228.32

237.77

242.82

250.29

1989-90

255.67

262.68

270.76

270.88

1990-91

275.15

275.95

275.85

266.56

1991-92

280.85

281.75

284.89

281.05

1992-93

288.67

288.25

290.19

293.78

1993-94

292.11

295.68

301.56

306.97

1994-95

306.49

311.37

313.43

316.03

1995-96

325.93

327.06

331.83

336.53

1996-97

336.52

Source: IAESR (1996)
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Updating the Henderson poverty lines by an index of per capita household disposable
income means that these poverty lines are relative poverty lines, because the relativity
between the poverty lines and general standards of living is maintained. An alternative
type of poverty line is the absolute poverty line, which is updated by using some
measure of the cost of the living, the most common being the CPI. In this case, the real
purchasing power of the poverty lines is maintained, but their relativity to general living
standards is not (IAESR 1996). The relative and absolute poverty lines from 1973-74 to
1996-97 for the benchmark income unit are shown in Table A4.7. The rightmost column
measures the ratio of the annual change in the relative poverty line relative to the annual
change in the absolute poverty line. If the ratio is greater than 1, the relative poverty line
has risen more than the absolute poverty line, indicating that per capita HDI has
increased relative to the CPI. If the ratio is less than 1, the absolute poverty line has
risen more than the relative poverty line, indicating that the CPI has increased relative to
per capita HDI. As shown in Table A4.7, the relative poverty line has generally risen
faster than the absolute poverty line. For example, the increase in the relative poverty
line was 3.5 times the increase in the absolute poverty line in 1996-97. Exceptions are
1979-80, 1982-83, 1986-87 and 1990-91 when per capita HDI increased by less than the
CPI.
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Table A4.7 Relative and absolute poverty lines for the benchmark income unit, and ratio of
annual change in relative poverty line to annual change in absolute poverty line, 1973-74 to
1995-96
Year

Relative poverty line

Absolute poverty line

Ratio

1973-74

67.9

67.9

n.a.

1974-75

79.9

76.7

1.36

1975-76

90.6

86.7

1.07

1976-77

104.1

98.7

1.13

1977-78

113.6

108.1

1.01

1978-79

126.9

117.0

1.49

1979-80

138.6

128.9

0.98

1980-81

154.6

140.9

1.33

1981-82

173.9

155.8

1.30

1982-83

190.2

173.7

0.91

1983-84

211.0

185.4

1.78

1984-85

223.2

193.4

1.53

1985-86

241.3

209.7

1.11

1986-87

256.3

229.4

0.76

1987-88

276.0

246.2

1.17

1988-89

303.8

264.2

1.54

1989-90

337.9

285.3

1.62

1990-91

348.1

300.4

0.68

1991-92

356.2

306.1

1.42

1992-93

362.7

309.2

2.10

1993-94

372.4

315.0

1.67

1994-95

395.2

324.9

2.30

1995-96

412.7

338.6

1.28

1996-97

428.9

343.2

3.52

Source: IAESR (2000)

The poverty line for any particular income unit type in any particular quarter can thus be
calculated by multiplying the benchmark income for the benchmark income unit
($62.70) by the equivalence scale relevant to that income unit type by the ratio of per
capita HDI in the relevant quarter to per capita HDI in the 1973 September quarter, that
is,
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Ltx = $62.70 ⋅ e x ⋅

Ht

(A-1)

H sept '73

Ltx

= poverty line income of income unit x in time period t

ex

= equivalence scale of income unit x

Ht

= per capita HDI in quarter t

H sept '73

= per capita HDI in the 1973 September quarter

where

For example, the before-housing cost poverty line for a couple with one dependent child
and a reference person in the labour force in the 1996 September quarter is $62.70 x
0.8561 x ($336.52/$48.51) = $372.37 per week or $19,363.10 per year.

A4.4

Housing Costs

Table A4.8 shows the housing costs for each income unit type that is necessary in order
to attain a satisfactory standard of housing (IAESR, 1996). Housing cost increases by
approximately $390 per person as the income unit increases in size.

Table A4.8 Annual housing costs, dollars and per cent of before-housing cost poverty line,
1996-97
Income unit type

Housing costs
Reference person in labour

Reference person not in

force

labour force

Dollars

Per cent

Dollars

Per cent

Couple only

4,326.40

26.9

4,328.48

31.3

Couple plus 1 dependent child

4,717.96

24.4

4,717.96

27.6

Couple plus 2 dependent children

5,109.52

22.6

5,109.00

25.1

Couple plus 3 dependent children

5,500.04

21.3

5,500.56

23.3

Couple plus 4 dependent children

5,923.32

20.3

5,923.32

22.1

Single only

3,937.44

32.7

3,937.44

40.3

Single plus 1 dependent child

4,329.00

28.0

4,326.92

32.8

Single plus 2 dependent children

4,717.44

25.2

4,717.96

28.7

Single plus 3 dependent children

5,109.00

23.3

5,109.00

26.0

Single plus 4 dependent children

5,500.56

21.8

5,500.56

24.0

Source: IAESR (1996)
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APPENDIX A5

A5.1 Gross Income Quintiles of Elderly Income Units
Table A5.1 shows the income unit gross income range of each gross income quintile of
elderly income units in the 1996-97 Survey of Income and Housing Costs (SIHC).

Table A5.1 Income ranges of gross income quintiles of elderly income units, 1996-97, dollars
per year
Quintile

Gross income range

1

Yxg ≤ $9,152.00

2

$9,152.00 < Yx ≤ $11,440.00

3

$11,440.00 < Yx ≤ $15,392.00

4

$15,392.00 < Yx ≤ $21,174.40

5

Yxg > $21,174.40

g

g
g

Source: Author’s calculations using the 1996-97 SIHC

A5.2 Disposable Income Quintiles of Elderly Income Units
Table A5.2 shows the income unit disposable income range of each disposable income
quintile of elderly income units in the population.

Table A5.2 Income ranges of disposable income quintiles of elderly income units, 1996-97,
dollars per year
Quintile

Disposable income range

1

Yxd ≤ $9,515.44

2

$9,515.44 < Yx ≤ $12,948.00

3

$12,948.00 < Yx ≤ $16,397.40

4

$16,397.40 < Yx ≤ $23,157.40

5

Yxd > $23,157.40

d

d

d

Source: Author’s calculations using the 1996-97 SIHC
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APPENDIX A6

A6.1

Present Values of Annuities

A6.1.1 Present Values of Annuities Arising at the End of Each Period
Suppose that a sum S arises at the end of every period for n periods, Given a discount
rate of r per period, the aggregate present value P of all sums S over n periods is
P=

S
S
S
S
S
+
+
+ ..... +
+
2
3
n −1
(1 + r ) (1 + r ) (1 + r )
(1 + r )
(1 + r )n

(A-1)

Equation (A-1) is a geometric progression and can be simplified as follows:



Divide both sides of equation (A-1) by (1+r).
P
S
S
S
S
S
=
+
+
..... +
+
2
3
4
n
(1 + r ) (1 + r ) (1 + r ) (1 + r )
(1 + r ) (1 + r )n+1



Subtract equation (A-2) from equation (A-1). Only the first term of the P series and
the last term of the

P−


(A-2)

P
series do not cancel out.
(1 + r )

P
S
S
=
−
(1 + r ) (1 + r ) (1 + r )n+1

(A-3)

Multiply both sides of equation (A-3) by (1+r).

P (1 + r ) − P = S − S (1 + r )

n

[

P ⋅ r = S 1 − (1 + r )

−n

]

(A-4)

(Merrett and Sykes, 1973)

A6.1.2 Present Value of Annuities Arising at the Beginning of Each Period

For payments made at the beginning of each period, the aggregate present value P of all
sums S over n periods is
P=S +

S
S
S
S
+
+ ..... +
+
2
n−2
(1 + r ) (1 + r )
(1 + r )
(1 + r )n−1
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(A-5)

Unlike equation (A-1) from Merrett and Sykes (1973), the discounting starts in the
second time period because the first annuity payment is at the beginning of the first
period, not at its end, thus making discounting in the first period unnecessary. Equation
(A-5) is a geometric progression and can be simplified based on Merrett and Sykes’
(1973) method in the previous section:


Divide both sides of equation (A-5) by (1+r).
P
S
S
S
S
S
=
+
+
+ ..... +
+
2
3
n −1
(1 + r ) (1 + r ) (1 + r ) (1 + r )
(1 + r )
(1 + r )n



Subtract equation (A-6) from equation (A-5). Only the first term of the P series and
P
series do not cancel out.
(1 + r )

the last term of the

P−


(A-6)

P
S
=S−
(1 + r )
(1 + r )n

(A-7)

Multiply both sides of equation (A-7) by (1+r).
P(1 + r ) − P = S (1 + r ) − S (1 + r )

[

P ⋅ r = S (1 + r ) ⋅ 1 − (1 + r )

−n

− ( n +1)

]

(A-8)

A6.1.3 Application to Servicing Fee Formula

The servicing fee set aside is calculated by determining the present value of the flat
monthly fee paid over the tenure of the loan. Payments under the Home Equity
Conversion Mortgage (HECM) loan are made at the beginning of the month. Thus, the
present value formula in equation (A-8) is used to calculate the servicing fee. First,
convert equation (A-8) to

⎡1 − (1 + r )− mi ⎤
S i = S i (1 + r ) ⋅ ⎢
⎥
r
⎣
⎦
f

where

Si

(A-9)

= servicing fee set aside of borrower i
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Si f

= flat monthly fee of borrower i

mi

= loan tenure of borrower i in months

r

= monthly compounding rate, that is, one-twelfth of the sum
of the expected average interest rate and the annual
MIP rate of 0.5 per cent

Multiply both sides of equation (A-9) by (1 + i )
S i (1 + r )
S i (1 + r )

mi +1

mi +1

m +1

⎡1 − (1 + r )− mi
= S i f (1 + r ) ⋅ ⎢
r
⎣

.

⎤
m i +1
⎥ ⋅ (1 + r )
⎦

⎡ (1 + r )mi +1 − (1 + r ) ⎤
= S i f (1 + r ) ⋅ ⎢
⎥
r
⎣
⎦

⎡ (1 + r )mi +1 − (1 + r )⎤
S i = S i f (1 + r ) ⋅ ⎢
⎥
mi +1
⎣ r (1 + r )
⎦

A6.2

(A-10)

Future Value of Annuities

A6.2.1 Future Value of Annuities Arising at the End of Each Period

Suppose that a sum S is set aside at the end of every period for n periods, and invested
to earn interest of r per period. The aggregate future value F of all sums S over n
periods is
F = S (1 + r )

n −1

+ S (1 + r )

n−2

+ S (1 + r )

n −3

+ ..... + S (1 + r ) + S

(A-11)

This is a declining geometric progression and can be simplified by the following:


Multiply both sides of equation (A-11) by (1+r).
F (1 + r ) = S (1 + r ) + S (1 + r )
n



n −1

+ S (1 + r )

n−2

+ ..... + S (1 + r ) + S (1 + r ) (A-12)
2

Subtract equation (A-12) from equation (A-11). Only the first term of series
F (1 + r ) and the last term of series F do not cancel out.

F (1 + r ) − F = S (1 + r ) − S
n

[

]

F ⋅ r = S (1 + r ) − 1
n
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[(1 + r ) − 1]
F = A.
n

(A-13)

r

A6.2.2 Future Value of Annuities Arising at the Beginning of Each Period

For payments made at the beginning of each period, the aggregate future value F of all
sums S over n periods
F = S (1 + r ) + S (1 + r )
n

+ S (1 + r )

n −1

n−2

+ ..... + S (1 + r ) + S (1 + r )
2

(A-14)

Unlike equation (A-11) from Merrett and Sykes (1973), the compounding in each
period takes into account the increase in time value in that particular period because
each annuity payment is at the beginning, not at the end of the first period. Equation (A14) is a geometric progression and can be simplified based on Merrett and Sykes’
(1973) method in the previous section:


Multiply both sides of the above equation by (1+r).
F (1 + r ) = S (1 + r )



n +1

+ S (1 + r ) + ..... + S (1 + r ) + S (1 + r )
n

3

2

(A-15)

Subtract equation (A-15) from equation (A-14). Only the first term of series
F (1 + r ) and the last term of series F do not cancel out.
F (1 + r ) − F = S (1 + r )

[

n +1

− S (1 + r )

]

F ⋅ r = S (1 + r ) ⋅ (1 + r ) − 1
n

⎡ (1 + r )n − 1⎤
F = S (1 + r ).⎢
⎥
r
⎣
⎦

(A-16)

A6.2.3 Application to Monthly Payments Formula

Monthly payments from a HECM loan are determined using the future value of the net
principal limit, the tenure in months, and the compounding rate. Payments under the
HECM loan are made at the beginning of the month. Thus, the future value formula in
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(A-16) is used as the basis of calculations of the monthly payments. First, convert
equation (A-16) to
⎡ (1 + r )mi − 1⎤
NPi f = Ai (1 + r ).⎢
⎥
r
⎣
⎦
where

(A-17)

NPi f

= net principal limit of borrower i at the end of the tenure

Ai

= monthly payments of borrower i

Express NPi f in terms of its present value.
NPi 0 (1 + r )

mi

⎡ (1 + r )mi − 1⎤
= Ai (1 + r ) ⋅ ⎢
⎥
r
⎣
⎦

⎡ (1 + r )mi − 1⎤
NPi 0 = Ai (1 + r ) ⋅ ⎢
mi ⎥
⎣ r (1 + r ) ⎦
⎡ (1 + r )mi +1 − (1 + r )⎤
NPi 0 = Ai ⋅ ⎢
⎥
m
r (1 + r ) i
⎣
⎦

A6.3

(A-18)

Example of the Algebraic Determination of Monthly Payments1

Consider as an example a male homeowner aged 70. Suppose the following apply:



the adjusted property value is $160,000;



the expected average interest rate is 7 per cent;



a flat monthly fee of $30 is payable, for which funds are set aside;



itemised costs include origination fees and the initial mortgage insurance premium,
each of which are 2 per cent of the adjusted property value.

The factor unique to a 70-year-old borrower at an expected average interest rate of 7 per
cent is 0.547. The initial principal limit is

1

This section must be read in conjunction with Section 6.2.2 in Chapter 6, which contains the relevant
algebraic formulas.
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P 0 = 0.547 × $160,000 = $87,520
The monthly compounding rate is
r = 1 / 12(0.070 + 0.005) = 0.00625

The loan tenure in months is
m = 12(100 − 70 ) = 360

The servicing fee is
361
(
1.00625) − (1.00625)
S = 35 ×
= $5,036.90
360
0.00625(1.00625)

The outstanding loan balance at closing is
B 0 = (2 × 0.02 × $160,000) + $5,036.90 = $11,446.90
The net principal limit at closing is
NP 0 = $87,520.00 − $11,446.90 = $76,073.10
The net principal limit at the end of the tenure is

NP f = $76,073.10(1.00625)

360

= $716,725.29

The monthly payments are
0.00625(1.00625)

360

A = $76,073.10 ×

A6.4

(1.00625)361 − (1.00625)

= $528.61

Life Expectancies for the Determination of Monthly Payments

Table A6.1 is a life table derived from the ABS (1998a) that depicts Ix, the number of
elderly males and females who survive to age x in 1997, and Ex, the remaining life
expectancy for elderly males and females who survive to age x in 1997.
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Table A6.1 Number and remaining life expectancy of elderly persons, by age and gender, 1997
x

Males

Females

Ix

Ex (years)

Ix

Ex (years)

65

82,720

16.1

89,938

19.81

66

81,250

15.39

89,094

18.99

67

79,647

14.69

88,171

18.19

68

77,906

14

87,163

17.39

69

76,021

13.34

86,060

16.61

70

73,989

12.69

84,853

15.84

71

71,808

12.06

83,533

15.08

72

69,477

11.45

82,090

14.34

73

66,997

10.85

80,512

13.61

74

64,374

10.27

78,786

12.89

75

61,607

9.71

76,897

12.2

76

58,696

9.17

74,830

11.52

77

55,643

8.65

72,571

10.86

78

52,449

8.14

70,106

10.23

79

49,119

7.66

67,427

9.61

80

45,664

7.2

64,527

9.02

81

42,105

6.77

61,404

8.46

82

38,473

6.36

58,065

7.91

83

34,805

5.98

54,518

7.4

84

31,148

5.62

50,776

6.9

85

27,551

5.29

46,861

6.44

86

24,065

4.98

42,803

6

87

20,740

4.7

38,644

5.59

88

17,620

4.45

34,435

5.22

89

14,744

4.22

30,248

4.87

90

12,142

4.01

26,162

4.55

91

9,840

3.84

22,258

4.26

92

7,851

3.69

18,614

4

93

6,175

3.56

15,291

3.77

94

4,796

3.44

12,334

3.55

95

3,689

3.33

9,765

3.36

96

2,812

3.22

7,590

3.18

97

2,120

3.11

5,792

3.02

98

1,581

3.01

4,343

2.87

99

1,166

2.92

3,202

2.72

Source: ABS (1998a)

322

A6.5

Housing Equity Deciles

The following table lists the housing equity decile ranges of elderly homeowners in
1996-97.

Table A6.2 Housing equity deciles of elderly homeowners, 1996-97, dollars
Housing equity decile

Samplea

Range

Population
(‘000s)

1

$0 < H ≤ $72,000

140

123.9

2

$72,000 < H ≤ $90,000

170

158.2

3

$90,000 < H ≤ $100,000

133

112.2

4

$100,000 < H ≤ $120,000

149

137.8

5

$120,000 < H ≤ $132,500

80

79.7

6

$132,500 < H ≤ $150,000

154

158.5

7

$150,000 < H ≤ $175,000

85

86.6

8

$175,000 < H ≤ $210,000

119

120

9

$210,000 < H ≤ $300,000

136

151.9

10

H > $300,000

81

92.1

e

e

e

e
e

e
e
e
e

e

Source: Author’s calculations using the 1996-97 SIHC
Note:
a. There are large numbers of elderly homeowners with housing equity levels of $90,000, $120,000 and
$150,000, being the upper housing equity thresholds of the second, fourth and sixth deciles. Therefore,
there are larger numbers of elderly homeowners in these deciles than in other deciles.

323

APPENDIX A7

A7.1

Changes in Income in Exit Replacement Rate Calculations

Table A7.1 describes what happens to income from various sources when a person who
is currently unemployed or not in the labour force (NILF) moves into employment.
Income from various sources will either remain constant, increase or decrease.

Table A7.1 Changes to income when a person moves from the non-working pool into the
working pool, by income source
Source of income

Details

Income that remains constant
Investments of the income unit

Interest, dividends, rent, royalties

Business owned by the income unit

Profits

Non-means-tested pensions and allowances

Carer Allowance, Department of Veterans’ Affairs

of the income unit

(DVA) War Widow’s Pension, DVA Disability Support
Pension

Non-retirement-related private cash

Workers’ compensation, child support, income from

transfers of the income unit

persons outside the household, other sources

Partner’s wage or retirement annuities

The partner would earn a wage if working and may
have income from retirement annuities if not in the
labour force

Partner’s own tax liabilities

Partner’s personal income tax, superannuation
surcharge, tax offsetsa

Income that increases or decreases
Person’s wage

Increases from $0 to >$0 because the person receives
wages

Person’s retirement annuities

Decreases from ≥$0 to $0 because retirement annuities
cannot be accessed if a person is working

Main means-tested pensions and

Being income-tested, pensions and allowance

allowances of the income unit

entitlements change as an income unit’s assessable
income changes

Supplementary government transfers of the

Being income-tested, supplementary government

income unit

transfer entitlements change as an income unit’s
assessable income changes
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Source of income

Details

Public housing rent subsidy of the income

A public renter income unit is assumed to lose 25 cents

unit

of public housing rent subsidy for each incremental
dollar of assessable income and gain 25 cents for each
dollar of assessable income lost

Person’s own tax liabilities

Person’s personal income tax, superannuation
surcharge, Dependent Spouse Tax Offsetb,
Superannuation Pension or Annuity Tax Offsetc

Medicare levy of the income unit

Medicare levy payable changes when the income of the
income unit changes

Source: Author
Notes:
a. The exception may be the partner’s Dependent Spouse Tax Offset. When a person moves from the
non-working pool into the working pool, his/her partner may lose the Dependent Spouse Tax Offset
if the person’s separate net income exceeds his/her partner’s separate net income. The person in turn
becomes eligible to receive the Dependent Spouse Tax Offset (refer to Appendix A3.2.4 for a
detailed explanation of the Dependent Spouse Tax Offset).
b. When a person’s separate net income changes, the level of his/her Dependent Spouse Tax Offset
changes. If a person’s separate net income falls below the separate net income of his/her partner,
he/she loses the Dependent Spouse Tax Offset entitlement, while his/her partner in turn becomes
eligible to receive the Dependent Spouse Tax Offset.
c. When a person obtains work, it is assumed that he/she does not receive retirement annuities. Thus,
he/she becomes ineligible to receive the Superannuation Pension or Annuity Tax Offset.

A7.2

Offered Wage Regression

Regression statistics for the hourly offered wage equation are shown in Table A7.2.
Variables that do not increase the adjusted R-square are removed from the final
equation1. The prediction performance of the offered wage regression is then tested
using in-sample and out-of-sample prediction tests.

Table A7.2 Hourly offered wage regression, 1996-97
Explanatory variable

Coefficient

Standard error

t-ratio

Sig.

20-24

0.325

0.028

11.468

0.000

25-34

0.475

0.028

17.121

0.000

35-44

0.495

0.029

16.942

0.000

45-54

0.487

0.030

16.348

0.000

Age

1

An explanatory variable only increases the value of the adjusted R-square when the absolute value of the
t-ratio of the explanatory variable is greater than one (Gujarati, 1992).
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Explanatory variable

Coefficient

Standard error

t-ratio

Sig.

55-64

0.462

0.033

13.811

0.000

65 or over

0.398

0.069

5.796

0.000

Married or de facto

0.086

0.015

5.576

0.000

Widowed, separated or divorced

0.084

0.023

3.726

0.000

Higher degree

0.511

0.031

16.617

0.000

Postgraduate diploma

0.407

0.027

14.901

0.000

Bachelor degree

0.304

0.016

18.689

0.000

Undergraduate diploma

0.236

0.026

8.992

0.000

Associate diploma

0.173

0.020

8.839

0.000

Skilled vocational

0.098

0.014

7.172

0.000

Basic vocational

0.044

0.025

1.766

0.077

Sydney

-0.046

0.022

-2.100

0.036

New South Wales country

-0.143

0.026

-5.565

0.000

Melbourne

-0.097

0.022

-4.492

0.000

Victoria country

-0.185

0.028

-6.652

0.000

Brisbane

-0.109

0.024

-4.480

0.000

Queensland country

-0.109

0.025

-4.388

0.000

Adelaide

-0.105

0.025

-4.212

0.000

South Australia country

-0.145

0.036

-3.980

0.000

Perth

-0.065

0.024

-2.764

0.006

Western Australia country

-0.088

0.033

-2.671

0.008

Hobart

-0.128

0.035

-3.685

0.000

Tasmania country

-0.105

0.032

-3.300

0.001

Female

-0.097

0.010

-9.384

0.000

Number of children

0.008

0.006

1.484

0.138

Did not work at some point in the past seven

-0.070

0.015

-4.559

0.000

2.188

0.030

71.807

0.000

Marital status

Highest educational qualification

Region of residence

Other

months
Constant

Source: Author’s calculations using the 1996-97 SIHC
Notes:
a. The dependent variable is the log of hourly wage.
b. Other than the number of dependent children, the explanatory variables are dummy variables equal to
one if the condition specified is met, and zero otherwise.
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c.
d.

The omitted categories are: Age – under 20 years; Marital status – never married; Highest
educational qualification – no qualification or still at school; Region of residence – the territories
The regression statistics are: Sample = 6,961; Adjusted R2 = 0.230; F-stat = 70.223; Standard error of
regression = 0.409; Mean of predicted dependent variable logWi = 2.665

In-sample and out-of-sample predictions are typically used to provide a test of a
model’s forecasting or prediction ability. In a forecasting environment, a time period
can be divided into three periods of interest:
•

Period 1, in which values of the dependent and explanatory variables are known and
used to estimate the model and generate in-sample predictions;

•

Period 2, in which values of the dependent and explanatory variables are known, but
are not used to estimate the model. Predictions are generated for period 2 using the
model estimated from period 1. The predictions in period 2 are then compared with
actual values in period 2 to evaluate the out-of-sample performance of the model;
Period 3, for which values of the dependent and explanatory variables are not
known. Predictions for this period are predictions about the unknown future.

Although the term ‘forecasting’ or ‘prediction’ is generally used in the context of
predicting the future, the principles apply just as well to cross-section predictions
(Ramanathan, 1992).

Using a random assignment process, the sample of persons in paid employment is
divided into two groups. The first group, comprising approximately 80 per cent of the
sample, is used to estimate the offered wage regression model. Coefficients derived
from the model estimation are then used to predict the logarithm of offered wage for the
remaining 20 per cent of the sample to determine the model’s out-of-sample prediction
performance. In-sample and out-of-sample prediction performances are then evaluated
by calculating:
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•

Method 1: The percentage of predictions that fall within 10 per cent of the actual
values;

•

Method 2: The prediction mean squared error;

•

Method 3: The difference in frequencies of each actual and predicted value to
determine whether there are major biases or misspecification errors that have
resulted in systematic under- or over-prediction over ranges of the dependent
variable.

Table A7.3 shows that over 60 per cent of both the in-sample and out-of-sample
predicted values lie within 10 per cent of the actual wage values, and over 85 per cent of
the predicted values lie within 20 per cent of the actual wage values. Table A7.4 shows
that the mean square error is quite low at approximately 6 per cent of the mean value of
the dependent variable. Figures A7.1 and A7.2 show that the predicted dependent
variable values are concentrated at the mean relative to the actual dependent variable
values. This implies that the model is less successful at predicting actual wages at the
extremes of the wage distribution.

Table A7.3 Distance of predicted log of offered wage value from actual log of wage value, per
cent of actual value, 1996-97
Distance of predicted value from actual

In-sample

Out-of-sample

value (per cent of actual value) (d)

prediction

prediction

0<=d<=10

62.5

60.7

10<d<=20

25.4

26.4

20<d<=30

6.8

7.5

30<d<=40

1.8

2.6

40<d<=50

1.1

1.3

d>50

2.3

1.5

Total

100.0

100.0

Sample

5,568

1,393

Source: Author’s calculations using the 1996-97 SIHC
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Table A7.4 Mean squared error of predicted log of offered wage, 1996-97
Mean squared error

Mean value of dependent

MSE

(MSE)

variable (MDEP)

(per cent of MDEP)

In-sample

0.169

2.663

6.4

Out-of-sample

0.165

2.662

6.2

Source: Author’s calculations using the 1996-97 SIHC

Figure A7.1 Difference in frequency of actual and in-sample predicted log of offered wage
values, by log of wage value range, 1996-97
1000

-1000

-1500

-2000

Log of wage

Source: Author’s calculations using the 1996-97 SIHC
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7.000 <=D<7.250

6.500 <=D<6.750

6.000 <=D<6.250

5.500 <=D<5.750

5.000 <=D<5.250

4.500 <=D<4.750

4.000 <=D<4.250

3.500 <=D<3.750

3.000 <=D<3.250

2.500 <=D<2.750

2.000 <=D<2.250

1.500 <=D<1.750

1.000 <=D<1.250

0.500 <=D<0.750

0.000<=D<0.250

-0.500<=D<-0.250

-500

-1.000<=D<-0.750

0
-1.500<=D<-1.250

Difference in frequency

500

Figure A7.2 Difference in frequency of actual and out-of-sample predicted log of offered wage
values, by log of wage value range, 1996-97
200

5.000 <=D<5.250

4.750 <=D<5.000

4.500 <=D<4.750

4.250 <=D<4.500

4.000 <=D<4.250

3.750 <=D<4.000

3.500 <=D<3.750

3.250 <=D<3.500

3.000 <=D<3.250

2.750 <=D<3.000

2.500 <=D<2.750

2.250 <=D<2.500

2.000 <=D<2.250

1.750 <=D<2.000

1.500 <=D<1.750

1.250 <=D<1.500

1.000 <=D<1.250

-100

0.750 <=D<1.000

0
0.500 <=D<0.750

Difference in frequency

100

-200

-300

-400

Log of wage

Source: Author’s calculations using the 1996-97 SIHC

A7.3

Imputed Working Hours of Currently Non-Working Mature Age Persons

The imputed working hours of each non-working individual i of gender g in age group y
is set equal to the mean weekly number of working hours of the population currently in
paid employment of gender g in age group y, which are reported in Table A7.5.
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Table A7.5 Mean working hours of mature age persons in paid employment, by gender and
age group, 1996-97
Age group

Male

Female

45-49

42.7

31.5

50-54

41.9

32.6

55

39.9

31.2

56

41.0

29.9

57

42.2

27.2

58

40.8

26.9

59

37.2

31.7

60

38.3

21.3

61

39.6

27.5

62

39.0

28.5

63

39.1

22.9

64

40.9

45.4

45-64

41.6

31.3

Sample

1,145

897

1,087.30

820.4

Population ('000s)

Source: Author’s calculations using the 1996-97 SIHC

A7.4

Hedonic Rent Regression

The hedonic rent regression statistics are shown in Table A7.6. Variables that do not
increase the adjusted R-square are removed from the final equation.

Table A7.6 Hedonic rent regression, 1996-97
Explanatory variable

Co-efficient

Std. error

t-ratio

Sig.

Separate house

-0.063

0.033

-1.910

0.056

Semi-detached/row or terrace house/townhouse

0.040

0.042

0.940

0.348

-0.081

0.050

-1.608

0.108

Flat attached to house

-0.197

0.092

-2.136

0.033

Other flat/unit/apartment - three storeys

0.084

0.048

1.755

0.079

Other flat/unit/apartment - four or more storeys

0.243

0.069

3.501

0.000

Caravan/tent/cabin in caravan park, houseboat

0.382

0.192

1.991

0.047

Dwelling Structure

- one storey
Semi-detached/row or terrace house/townhouse
- two or more storeys
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Explanatory variable

Co-efficient

Std. error

t-ratio

Sig.

-0.099

0.487

-0.203

0.839

-0.148

0.117

-1.262

0.207

Zero

-0.200

0.184

-1.090

0.276

One

-0.092

0.068

-1.355

0.175

Two

-0.043

0.058

-0.743

0.457

Three

-0.052

0.054

-0.964

0.335

Four

-0.114

0.056

-2.017

0.044

New South Wales country

-0.279

0.040

-7.002

0.000

Melbourne

-0.144

0.031

-4.616

0.000

Victoria country

-0.373

0.048

-7.819

0.000

Brisbane

-0.148

0.036

-4.059

0.000

Queensland country

-0.183

0.035

-5.187

0.000

Adelaide

-0.229

0.041

-5.652

0.000

South Australia country

-0.344

0.070

-4.912

0.000

Perth

-0.234

0.036

-6.544

0.000

Western Australia country

-0.266

0.053

-5.048

0.000

Hobart

-0.378

0.062

-6.111

0.000

Tasmania country

-0.432

0.054

-8.008

0.000

Australian Capital Territory/Northern Territory

-0.169

0.043

-3.911

0.000

Real estate agent

0.639

0.040

16.093

0.000

Parent or relative not in the same household

0.365

0.054

6.770

0.000

Non-related person not in the same household

0.607

0.042

14.563

0.000

Parent or relative in the same household

-0.033

0.044

-0.746

0.456

Non-related person in the same household

0.349

0.062

5.628

0.000

in marina
Caravan not in caravan park, houseboat not in
marina
Improvised home/campers out

Number of bedrooms

Location of property

Management of property

Country of birth of reference person of tenant income unit
Oceania

0.053

0.047

1.149

0.251

Europe

0.096

0.030

3.241

0.001

Middle East or North Africa

0.128

0.077

1.672

0.095

South-east Asia

-0.119

0.051

-2.320

0.020

North-east Asia

0.070

0.079

0.892

0.373

Southern Asia

-0.135

0.091

-1.480

0.139
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Explanatory variable

Co-efficient

Std. error

t-ratio

Sig.

Northern America

0.380

0.100

3.798

0.000

Southern or Central America

-0.035

0.126

-0.279

0.780

Africa (except North Africa)

0.215

0.111

1.947

0.052

Couple with dependent children

0.553

0.029

19.183

0.000

Couple without dependent children

0.458

0.031

15.011

0.000

Sole parent

0.450

0.035

12.728

0.000

Income unit type

Personal income tax bracket of reference person of tenant income unit
$0 - $6,000

-0.119

0.026

-4.652

0.000

$6,001 - $20,000

-0.098

0.021

-4.646

0.000

$50,001 - $60,000

0.211

0.060

3.535

0.000

$60,001 or over

0.229

0.060

3.788

0.000

Constant

8.078

0.076

106.635

0.000

Source: Author’s calculations using the 1996-97 SIHC
Notes:
a. The dependent variable is the log of annualised weekly income unit rent.
b. All explanatory variables are dummy variables that equal to one if the condition specified is met, and
zero otherwise.
c. The reference categories are: Dwelling structure - other one-storey flat/unit/apartments; Number of
bedrooms - five; Location of property - Sydney; Management of property - unspecified; Country of
birth – Australia; Income unit type - single; Personal income tax bracket - $20,001-$50,000.
d. The regression statistics are: Sample = 2,685 income units; Adjusted R2 = 0.521; F-stat = 63.155;
Standard error of regression = 0.452; Mean of predicted dependent variable logRx = 8.335

The in-sample and out-of-sample prediction performance of the hedonic rent regression
are tested using the methods described in Section A7.2. The tests indicate that the
regression has a strong prediction performance, with no major biases or misspecification
errors. Table A7.7 shows that over 90 per cent of both the in-sample and out-of-sample
predicted log of rent values lie within 10 per cent of the actual value, and Table A7.8
shows that the prediction mean squared error is very low at about 0.2, or 2.5 per cent the
mean value of the dependent variable. Figures A7.3 and A7.4 show that the predicted
dependent variable values are concentrated at the mean relative to the actual dependent
variable values. This implies that the model is less successful at predicting actual rent at
the extremes of the rent distribution.
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Table A7.7 Distance of predicted log of rent value from actual log of rent value, per cent of
actual value, 1996-97
Distance of predicted value from actual

In-sample

Out-of-sample

value (per cent of actual value) (d)

prediction

prediction

0<=d<=10

93.3

92.9

10<d<=20

6.0

6.3

20<d<=30

0.6

0.8

30<d<=40

0.1

0.0

40<d<=50

0.0

0.0

d>50

0.0

0.0

Total

100.0

100.0

Sample

2,163

522

Source: Author’s calculations using the 1996-97 SIHC

Table A7.8 Mean squared error of predicted log of rent, 1996-97
Mean squared error

Mean value of dependent

MSE

(MSE)

variable (MDEP)

(per cent of MDEP)

In-sample

0.210

8.373

2.5

Out-of-sample

0.213

8.324

2.6

Source: Author’s calculations using the 1996-97 SIHC
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Difference in frequency
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A7.5

Disposable Income Distribution of Mature Age Persons who are
Unemployed or NILF

The annual income unit disposable income deciles of mature age persons who are
unemployed or NILF are reported in Table A7.9.

Table A7.9 Annual income unit disposable income deciles of mature age persons who are
unemployed or NILF, 1996-97, dollars
Decile

Income unit disposable income

Sample

Population (‘000s)

a

1

0.00 < Yx ≤ 9,378.80

107

2

9,378.80 < Yx ≤ 10,252.74
d

153

146.1

3

10,252.74 < Yx ≤ 14,914.55

129

132.1

4

14,914.55 < Yx ≤ 15,565.40

112a

105.6

5

15,565.40 < Yx ≤ 16,165.22

152

153.8

6

16,165.22 < Yx ≤ 18,264.68

135

127.5

7

18,264.68 < Yx ≤ 21,871.28

139

127.4

8

21,871.28 < Yx ≤ 26,172.49

125

131.5

9

26,172.49 < Y

137

123.3

d

d

d

d

d
d
d

d
x

≤ 32,517.40

99.5

134
127.9
Yxd > 32,517.40
10
Source: Author’s calculations using the 1996-97 SIHC
Notes:
a. 96 mature age non-working persons in the sample have an income unit disposable income that is very
slightly above the $9,378.80 upper income threshold of the first decile. These individuals are grouped
into the second decile instead of the first.
b. 104 mature age non-working persons in the sample have an income unit disposable income that is
very slightly above the $15,565.40 upper income threshold of the fourth decile. These individuals are
grouped into the fifth decile instead of the fourth.

A7.6

Changes in Income in Entry Replacement Rate Calculations

Table A7.10 describes what happens to income from various sources when a person
who is currently working quits employment. Income from various sources will either
remain constant, increase or decrease.

336

Table A7.10 Changes to income when a person moves from the working pool into the nonworking pool, by income source
Source of income

Details

Income that remains constant
Investments of the income unit

Interest, dividends, rent, royalties

Business owned by the income unit

Profits

Core non-means-tested government transfers

Carer Allowance, DVA War Widow’s Pension, DVA

of the income unit

Disability Support Pension

Non-retirement-related private cash transfers

Workers’ compensation, child support, income from

of the income unit

persons outside the household, other sources

Partner’s wage or retirement annuities

The partner would earn a wage if working and may
have income from retirement annuities if not in the
labour force

Partner’s own tax liabilities

Partner’s personal income tax, superannuation
surcharge, tax offsetsa

Income that increases or decreases
Person’s wage

Decreases from >$0 to $0 because the person leaves
work

Person’s retirement annuities

Increases from $0 to ≥$0 because retirement annuities
can be accessed if a person is retired

Core means-tested government transfers of

Being income-tested, pensions and allowance

the income unit

entitlements change as an income unit’s assessable
income changes

Supplementary government transfers of the

Being income-tested, supplementary government

income unit

transfer entitlements change as an income unit’s
assessable income changes

Public housing rent subsidy of the income

A public renter income unit is assumed to lose 25

unit

cents of public housing rent subsidy for each
additional dollar of assessable income gained and
gains 25 cents for each additional dollar of assessable
income lost

Person’s own tax liabilities

Person’s personal income tax, superannuation
surcharge, Dependent Spouse Tax Offsetb,
Superannuation Pension or Annuity Tax Offsetc

Medicare levy of the income unit

Medicare levy payable changes when the income of
the income unit changes

Source: Author
Notes:
a. The exception may be the partner’s Dependent Spouse Tax Offset. When a person moves from the
non-working pool into the working pool, his/her partner may lose the Dependent Spouse Tax Offset
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b.

c.

if the person’s separate net income exceeds his/her partner’s separate net income. The person in turn
becomes eligible to receive the Dependent Spouse Tax Offset (refer to Chapter 4 for a detailed
explanation of the Dependent Spouse Tax Offset).
When a person’s separate net income changes, the level of his/her Dependent Spouse Tax Offset
changes. If a person’s separate net income falls below the separate net income of his/her partner,
he/she loses the Dependent Spouse Tax Offset entitlement, while his/her partner in turn becomes
eligible to receive the Dependent Spouse Tax Offset.
When a person leaves work, it is assumed that he/she receives retirement annuities. Thus, he/she
becomes eligible to receive the Superannuation Pension or Annuity Tax Offset.

A7.7

Permanent Wage Regression

Table A7.11 shows the regression statistics for the hourly permanent wage regression.
Variables that do not add to the value of the adjusted R-square are removed from the
final equation.

Table A7.11 Hourly permanent wage rate regression, 1996-97
Explanatory variable

Co-efficient

Std. Error

t-ratio

Sig.

20 to 24 years

0.307

0.027

11.214

0.000

25 to 34 years

0.428

0.027

15.881

0.000

35 to 44 years

0.447

0.028

15.738

0.000

45 to 54 years

0.434

0.029

14.950

0.000

55 to 64 years

0.423

0.033

13.001

0.000

65 years or over

0.341

0.066

5.135

0.000

Married or de facto

0.081

0.015

5.454

0.000

Widowed, separated or divorced

0.074

0.022

3.377

0.001

Higher degree

0.349

0.032

10.946

0.000

Postgraduate diploma

0.258

0.029

8.956

0.000

Bachelor degree

0.157

0.019

8.456

0.000

Undergraduate diploma

0.123

0.027

4.626

0.000

Associate diploma

0.104

0.019

5.395

0.000

Skilled vocational qualifications

0.068

0.014

4.941

0.000

Basic vocational qualifications

0.019

0.024

0.767

0.443

Age

Marital status

Highest educational qualification

Occupation
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Explanatory variable

Co-efficient

Std. Error

t-ratio

Sig.

0.272

0.018

14.972

0.000

Associate professionals (skill level 2)

0.167

0.019

8.760

0.000

Tradespersons and related workers, and advanced

0.089

0.017

5.245

0.000

0.077

0.015

5.141

0.000

Agriculture, forestry, fishing and hunting

-0.352

0.055

-6.407

0.000

Mining

0.298

0.062

4.833

0.000

Manufacturing

-0.148

0.048

-3.078

0.002

Construction

-0.138

0.051

-2.722

0.007

Wholesale trade

-0.181

0.050

-3.599

0.000

Retail trade

-0.251

0.049

-5.151

0.000

Accommodation, cafes and restaurants

-0.267

0.052

-5.151

0.000

Transport and storage

-0.113

0.051

-2.199

0.028

Communication services

-0.012

0.056

-0.221

0.825

Finance and insurance

-0.063

0.052

-1.215

0.224

Property and business services

-0.151

0.049

-3.096

0.002

Government, administration and defence

-0.123

0.050

-2.463

0.014

Education

-0.220

0.050

-4.399

0.000

Health and community services

-0.194

0.049

-3.931

0.000

Cultural and recreational services

-0.206

0.056

-3.662

0.000

Personal and other services

-0.232

0.053

-4.382

0.000

Sydney

-0.036

0.022

-1.669

0.095

New South Wales country

-0.121

0.025

-4.797

0.000

Melbourne

-0.081

0.021

-3.786

0.000

Victoria country

-0.154

0.027

-5.662

0.000

Brisbane

-0.091

0.024

-3.821

0.000

Queensland country

-0.088

0.024

-3.619

0.000

Adelaide

-0.091

0.024

-3.741

0.000

South Australia country

-0.106

0.036

-2.991

0.003

Perth

-0.060

0.023

-2.613

0.009

Western Australia country

-0.079

0.032

-2.455

0.014

Hobart

-0.105

0.034

-3.141

0.002

Managers, administrators and professionals (skill
level 1)

clerical and service workers (skill level 3)
Intermediate clerical, sales and service workers,
and intermediate production and transport workers
(skill level 4)

Industry

Region of residence
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Explanatory variable

Co-efficient

Std. Error

t-ratio

Sig.

-0.081

0.031

-2.588

0.010

Female

-0.059

0.011

-5.448

0.000

Number of dependent children

0.006

0.005

1.046

0.296

Non-working within the past seven months

-0.033

0.015

-2.201

0.028

Constant

2.288

0.056

40.895

0.000

Tasmania country

Other explanatory variables

Source: Author’s calculations using the 1996-97 SIHC
Notes:
a. The dependent variable is the log of hourly wage.
b. Other than the number of dependent children, the explanatory variables are dummy variables equal to
one if the condition specified is met, and zero otherwise.
c. Occupations requiring the same skill level are grouped together into one broad group, as applied by
the Australian Standard Classification of Occupation (ASCO) Second Edition (ABS, 1997a).
d. The omitted categories are: Age – under 20 years; Marital status – never married; Highest
educational qualification – no qualification or still at school; Occupation – labourers (skill level 5);
Industry – electricity, gas and water; Region of residence – the territories
e. The regression statistics are: Sample = 6,961; Adjusted R2 = 0.286; F-stat = 56.869; Standard error of
regression = 0.3939; Mean of predicted dependent variable logWi = 2.665

The in-sample and out-of-sample prediction performance of the permanent wage
regression are tested using the methods described in Section A7.2. Table A7.12 shows
that over 60 per cent of both the in-sample and out-of-sample predicted values lie within
10 per cent of the actual wage values, and over 85 per cent of the predicted values lie
within 20 per cent of the actual wage values. Table A7.13 shows that the mean square
error is quite low at approximately 6 per cent of the mean value of the dependent
variable. Figures A7.5 and A7.6 show that the predicted dependent variable values are
more concentrated at the mean than the actual dependent variable values. Again, this
implies that the model is less successful at predicting actual wages at the extremes of
the wage distribution.
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Table A7.12 Distance of predicted log of offered wage value from actual log of wage value, per
cent of actual value, 1996-97
Distance from actual value (per cent of

In-sample

Out-of-sample

actual value) (d)

prediction

prediction

0<=d<=10

62.5

60.7

10<d<=20

25.4

26.4

20<d<=30

6.8

7.5

30<d<=40

1.8

2.6

40<d<=50

1.1

1.3

d>50

2.3

1.5

Total

100.0

100.0

Sample

5,568

1,393

Source: Author’s calculations using the 1996-97 SIHC

Table A7.13 Mean squared error of predicted log of permanent wage, 1996-97
Mean squared error

Mean value of dependent

MSE

(MSE)

variable (MDEP)

(per cent of MDEP)

In-sample

0.169

2.663

6.4

Out-of-sample

0.165

2.662

6.2

Source: Author’s calculations using the 1996-97 SIHC
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Difference in frequency
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Figure A7.6 Difference in frequency of actual and out-of-sample predicted log of permanent

A7.8

Imputed Working Hours of Employed Mature Age Persons Reporting Zero

Working Hours
The imputed working hours of each employed individual i of labour force status z in age
group y reporting zero working hours is set equal to the mean weekly number of
working hours of the population currently in paid employment of labour force status z in
age group y, which are reported in Table A7.14.

Table A7.14 Mean working hours of mature age persons in paid employment, by labour force
status and age group, 1996-97
Age group

Male

Female

45-49

41.8

19.8

50-54

42.2

19.4

55

42.7

15.3

56

42.8

19.7

57

42.3

17.2

58

41.0

19.5

59

40.2

19.8

60

42.5

11.1

61

40.3

18.2

62

41.4

14.7

63

40.8

17.5

g64

43.1

20.0

45-64

41.9

19.0

Sample

1,617

425

1,513.7

394.0

Population ('000s)

Source: Author’s calculations using the 1996-97 SIHC

A7.9

Retirement Annuities

The retirement annuities received by currently employed mature age persons upon
retirement is imputed based on the mean retirement annuities to wage ratio rg for
mature age persons who are NILF by gender and age group. As shown in Table A7.15,
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rg is significantly higher for economically inactive persons aged 55 years or over as

they are of the compulsory superannuation preservation age. Though not shown in the
table, rg rises even more markedly for aged 65 years or over as they would have had
even more time to accumulate retirement funds. rg is 0.149 and 0.235 for economically
inactive males in the 65 to 69 years and 70 to 75 years age group respectively. rg is
0.040 and 0.106 for economically inactive females in the 65 to 69 years and 70 to 75
years age group respectively. However, for economically inactive males and females
aged 75 years or over, rg is 0.069 and 0.037 respectively. This drop in rd possibly
represents the drawing down of retirement funds as a person grows very old.

Table A7.15 Mean retirement annuity income to wage ratio, by age band and sex, 1996-97
Age band

Sex
Male

Female

45-49

0.042

0.004

50-54

0.059

0.006

55-59

0.087

0.045

60-64

0.101

0.036

Source: Author’s calculations using the 1996-97 SIHC
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A7.10 Disposable Income Distribution of Employed Mature Age Persons
The annual income unit disposable income deciles of employed mature age persons are
reported in Table A7.16.

Table A7.16 Annual income unit disposable income deciles of employed mature age persons,
1996-97, dollars
Decile

Income unit disposable income

Sample

Population (‘000s)

1

0.00 ≤ Yx ≤ 21,882.37

172

152.6

2

21,882.37 < Yx ≤ 26,190.94

157

150.3

3

26,190.94 < Yx ≤ 30,291.16

143

150.8

4

30,291.16 < Yx ≤ 35,298.56

164

153.8

5

35,298.56 < Yx ≤ 40,094.05

171

149.6

6

40,094.05 < Yx ≤ 45,444.81

159

150.6

7

45,444.81 < Yx ≤ 49,004.32

146

149.9

8

49,004.32 < Yx ≤ 55,905.44

181

153.9

9

55,905.44 < Yx ≤ 62,265.11

137

151.5

164

150.5

1,594

1,513.3

10

d

d

d
d

d
d

d
d
d

d
x

Y > 62,265.11

Total
Source: Author’s calculations using the 1996-97 SIHC
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APPENDIX A8

A8.1

Changes to the Microsimulation Model to Facilitate the Use of the 2000-01
Survey of Income and Housing Costs (SIHC)

The 2001-02 tax-transfer rules are deflated to 2000-01 prices instead of 1996-97 prices
using the CPI deflator. During 2001-02, the CPI was 136; in 2000-01, the CPI was
132.2 (ABS, 2002b). Thus, the CPI deflator is 1.029. The rates of return used to impute
interest-bearing and dividend assets using the income capitalisation method refer to
2000-01 rates instead of 1996-97 rates. The rate of return used here is the average
banks’ fixed deposit rate from July 2000 to June 2001 for one year, i.e. 5.1 per cent1.
The rate of return used is the average dividend yield in the share market from July 2000
to June 2001, i.e. 3.3 per cent2. The average deduction rates are based on 2000-01 tax
statistics (ATO, 2004) instead of 1996-97 tax statistics. The retirement annuity income
in the calculation of entry replacement rates are imputed using the mean retirement
annuity income to wage ratios of persons who are not in the labour force in the 2000-01
SIHC by age band and sex instead of the 1996-97 SIHC (refer to Table A8.1).

Table A8.1 Mean retirement annuity income to wage ratio, by age band and sex, 2000-01
Age band

Sex
Male

Female

45-49

0.008

0.001

50-54

0.017

0.003

55-59

0.041

0.018

60-64

0.072

0.038

Source: Author’s calculations using the 2000-01 SIHC

Because the 2000-01 SIHC does not contain information about the number of children
1
2

Table F4 Retail Deposit and Investment Rates (RBA, 2003).
Table F6 Share Market (RBA, 2003)
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aged under 13 and 13 or over in each income unit, it is necessary to impute the number
of children aged under 13 and 13 or over in each income unit using a random
assignment process based on proportions estimated from the 1996-97 SIHC. This is
necessary because the Family Tax Benefit Part A maximum rates income limits beyond
which only the base rate is paid differ for income units with children aged under 13 and
13 or over.

A8.2

Hedonic Rent Regression

The hedonic rent regression statistics are shown in Table A8.2. Variables that do not
increase the adjusted R-square are removed from the final equation.

Table A8.2 Hedonic rent regression, 2000-01
Explanatory variable

Co-efficient

Std. error

t-ratio

Sig.

Semi-detached/row or terrace house/townhouse

0.031

0.035

0.892

0.373

Semi-detached/row or terrace house/townhouse

0.086

0.038

2.262

0.024

Flat attached to house

0.064

0.111

0.574

0.566

Other flat/unit/apartment – one storey

0.014

0.036

0.396

0.692

Other flat/unit/apartment - three storeys

0.113

0.046

2.466

0.014

Other flat/unit/apartment - four or more storeys

0.370

0.073

5.088

0.000

Caravan, houseboat, improvised home etc.

0.038

0.139

0.277

0.782

Zero to one

0.298

0.117

2.546

0.011

Two

0.321

0.112

2.873

0.004

Three

0.272

0.110

2.473

0.013

Four

0.312

0.111

2.801

0.005

Five

0.275

0.126

2.183

0.029

-0.218

0.042

-5.191

0.000

Dwelling Structure

Number of bedrooms

Location of property
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Explanatory variable

Co-efficient

Std. error

t-ratio

Sig.

Melbourne

-0.168

0.035

-4.866

0.000

Victoria country

-0.355

0.047

-7.493

0.000

Brisbane

-0.229

0.037

-6.257

0.000

Queensland country

-0.243

0.038

-6.428

0.000

Adelaide

-0.271

0.041

-6.621

0.000

South Australia country

-0.387

0.066

-5.885

0.000

Perth

-0.276

0.038

-7.228

0.000

Western Australia country

-0.230

0.058

-3.953

0.000

Hobart

-0.338

0.063

-5.349

0.000

Tasmania country

-0.402

0.057

-7.065

0.000

Australian Capital Territory/Northern Territory

-0.076

0.045

-1.698

0.090

Real estate agent

0.647

0.046

14.160

0.000

Parent or relative not in the same household

0.285

0.059

4.799

0.000

Non-related person not in the same household

0.528

0.047

11.211

0.000

Parent or relative in the same household

-0.096

0.050

-1.906

0.057

Non-related person in the same household

0.163

0.060

2.711

0.007

New South Wales country

Management of property

Country of birth of reference person of tenant income unit
Australia

0.032

0.030

1.085

0.278

Main English-speaking countriesc

0.108

0.038

2.810

0.005

Couple with dependent children

0.473

0.031

15.031

0.000

Couple without dependent children

0.427

0.030

13.996

0.000

Sole parent

0.393

0.032

12.217

0.000

Income unit type

Personal income tax bracket of reference person of tenant income unit
$0 - $6,000

-0.050

0.028

-1.792

0.073

$6,001 - $20,000

-0.092

0.022

-4.206

0.000

$50,001 - $60,000

0.155

0.051

3.033

0.002

$60,001 or over

0.308

0.048

6.446

0.000
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Explanatory variable

Constant

Co-efficient

Std. error

t-ratio

Sig.

7.844

0.122

64.547

0.000

Source: Author’s calculations using the 2000-01 SIHC
Notes:
a. The dependent variable is the log of annualised weekly income unit rent.
b. All explanatory variables are dummy variables that equal to one if the condition specified is met, and
zero otherwise.
c. Main English-speaking countries comprise New Zealand, United Kingdom, Ireland, Canada, United
States of America and South Africa (ABS, 2003b).
d. The reference categories are: Dwelling structure – separate house; Number of bedrooms – six or
more; Location of property - Sydney; Management of property - unspecified; Country of birth –
others; Income unit type - single; Personal income tax bracket - $20,001-$50,000.
e. The regression statistics are: Sample = 2,298 income units; Adjusted R2 = 0.542; F-stat = 72.524;
Standard error of regression = 0.431; Mean of predicted dependent variable logRx = 8.535

The in-sample and out-of-sample prediction performance of the hedonic rent regression
are tested using the methods described in Appendix A7.2. The tests indicate that the
regression has a strong prediction performance, with no systematic under- or overprediction over ranges of the dependent variable. Table A8.3 shows that approximately
95 per cent of both the in-sample and out-of-sample predicted log of rent values lie
within 10 per cent of the actual value, and Table A8.4 shows that the prediction mean
squared error is very low at about 0.2, or 2 per cent of the mean value of the dependent
variable. Figures A8.1 and A8.2 show that the predicted dependent variable values are
concentrated at the mean relative to the actual dependent variable values. This implies
that the model is less successful at predicting actual rent at the extremes of the rent
distribution.
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Table A8.3 Distance of predicted log of rent value from actual log of rent value, per cent of
actual value, 2000-01
Distance of predicted value from actual

In-sample

Out-of-sample

value (per cent of actual value) (d)

prediction

prediction

0<=d<=10

94.2

95.5

10<d<=20

5.1

3.8

20<d<=30

0.5

0.5

30<d<=40

0.1

0.0

40<d<=50

0.1

0.2

Total

100.0

100.0

Sample

1855

443

Source: Author’s calculations using the 2000-01 SIHC

Table A8.4 Mean squared error of predicted log of rent, 2000-01
Mean squared error

Mean value of dependent

MSE

(MSE)

variable (MDEP)

(per cent of MDEP)

In-sample

0.187

8.520

2.2

Out-of-sample

0.199

8.535

2.3

Source: Author’s calculations using the 2000-01 SIHC
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Difference in frequency
-5

-10

Source: Author’s calculations using the 2000-01 SIHC
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Figure A8.1 Difference in frequency of actual and in-sample predicted log of rent values, by

log of rent value range, 2000-01
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Figure A8.2 Difference in frequency of actual and out-of-sample predicted log of rent values,

by log of rent value range, 2000-01
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A8.3

Offered Wage Regression

Regression statistics for the hourly offered wage equation are shown in Table A8.5.
Variables that do not increase the adjusted R-square are removed from the final
equation3.

Table A8.5 Hourly offered wage regression, 2000-01
Explanatory variable

Coefficient

Standard error

t-ratio

Sig.

20-24

0.295

0.031

9.552

0.000

25-34

0.424

0.029

14.624

0.000

35-44

0.499

0.030

16.728

0.000

45-54

0.522

0.030

17.580

0.000

55-64

0.501

0.033

15.159

0.000

65 or over

0.360

0.062

5.784

0.000

0.065

0.013

4.968

0.000

Still at school

0.339

0.300

1.133

0.257

Higher/bachelor degree or postgraduate

0.340

0.014

23.640

0.000

0.090

0.012

7.419

0.000

New South Wales country

-0.038

0.024

-1.609

0.108

Melbourne

-0.131

0.028

-4.724

0.000

Victoria country

-0.082

0.023

-3.501

0.000

Brisbane

-0.164

0.029

-5.585

0.000

Queensland country

-0.111

0.026

-4.237

0.000

Adelaide

-0.222

0.026

-8.447

0.000

South Australia country

-0.130

0.026

-5.050

0.000

Perth

-0.141

0.038

-3.665

0.000

Western Australia country

-0.104

0.025

-4.142

0.000

Age

Marital status
Married or de facto

Highest educational qualification

diploma
Other post-school qualifications

Region of residence

3

An explanatory variable only increases the value of the adjusted R-square when the absolute value of the
t-ratio of the explanatory variable is greater than one (Gujarati, 1992).
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Explanatory variable

Coefficient

Standard error

t-ratio

Sig.

Hobart

-0.117

0.036

-3.259

0.001

Tasmania country

-0.166

0.038

-4.389

0.000

Australian Capital Territory/Northern Territory

-0.204

0.034

-6.042

0.000

Female

-0.091

0.011

-8.533

0.000

Number of children

0.017

0.006

2.865

0.004

Did not work at some point in the past seven

-0.058

0.016

-3.740

0.000

2.368

0.033

72.773

0.000

Other

months

Constant

Source: Author’s calculations using the 2000-01 SIHC
Notes:
a. The dependent variable is the log of hourly wage.
b. Other than the number of dependent children, the explanatory variables are dummy variables equal to
one if the condition specified is met, and zero otherwise.
c. The omitted categories are: Age – under 20 years; Marital status – not married; Highest educational
qualification – no qualification; Region of residence – the territories
d. The regression statistics are: Sample = 6,411; Adjusted R2 = 0.215; F-stat = 71.238; Standard error of
regression = 0.421; Mean of predicted dependent variable logWi = 2.809

The in-sample and out-of-sample prediction performance of the offered wage regression
are tested using the methods described in Appendix A7.2. Table A8.6 shows that over
70 per cent of both the in-sample and out-of-sample predicted values lie within 10 per
cent of the actual wage values, and over 90 per cent of the predicted values lie within 20
per cent of the actual wage values. Table A8.7 shows that the mean square error is very
low at approximately 5 per cent of the mean value of the dependent variable. Figures
A8.3 and A8.4 show that the predicted dependent variable values are concentrated at the
mean relative to the actual dependent variable values. This implies that the model is less
successful at predicting actual wages at the extremes of the wage distribution. The tests
show that the prediction performance of the offered wage regression is inferior to the
prediction performance of the hedonic rent regression.
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Table A8.6 Distance of predicted log of offered wage value from actual log of wage value, per
cent of actual value, 2000-01
Distance from actual value (per cent of

In-sample

Out-of-sample

actual value) (d)

prediction

prediction

71.4

70.9

21.2

20.6

4.3

4.0

1.3

2.3

0.6

0.9

1.2

1.2

100.0
5,141

100.0
1,270

0<=d<=10
10<d<=20
20<d<=30
30<d<=40
40<d<=50
d>50
Total
Sample

Source: Author’s calculations using the 2000-01 SIHC

Table A8.7 Mean squared error of predicted log of offered wage, 2000-01
Mean squared error

Mean value of dependent

MSE

(MSE)

variable (MDEP)

(per cent of MDEP)

In-sample

0.177

3.516

5.0

Out-of-sample

0.184

3.515

5.2

Source: Author’s calculations using the 2000-01 SIHC
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Figure A8.3 Difference in frequency of actual and in-sample predicted log of offered wage
values, by log of wage value range, 2000-01
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Source: Author’s calculations using the 2000-01 SIHC

Figure A8.4 Difference in frequency of actual and out-of-sample predicted log of offered wage
values, by log of wage value range, 2000-01
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Source: Author’s calculations using the 2000-01 SIHC
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A8.4

Permanent Wage Regression

Table A8.8 shows the regression statistics for the hourly permanent wage regression.
Variables that do not add to the value of the adjusted R-square are removed from the
final equation.

Table A8.8 Hourly permanent wage rate regression, 2000-01
Explanatory variable

Co-efficient

Std. Error

t-ratio

Sig.

20 to 24 years

0.257

0.030

8.645

0.000

25 to 34 years

0.371

0.028

13.220

0.000

35 to 44 years

0.432

0.029

14.920

0.000

45 to 54 years

0.448

0.029

15.501

0.000

55 to 64 years

0.441

0.032

13.743

0.000

65 years or over

0.296

0.060

4.948

0.000

0.049

0.013

3.918

0.000

Still at school

0.410

0.286

1.437

0.151

Higher/bachelor degree, or postgraduate diploma

0.165

0.017

9.723

0.000

Other post-school qualifications

0.045

0.012

3.770

0.000

0.353

0.019

18.549

0.000

Associate professionals (skill level 2)

0.230

0.020

11.551

0.000

Tradespersons and related workers, and advanced

0.102

0.018

5.491

0.000

0.080

0.016

4.968

0.000

Agriculture, forestry, fishing and hunting

-0.269

0.059

-4.527

0.000

Mining

0.257

0.069

3.729

0.000

Age

Marital status
Married or de facto

Highest educational qualification

Occupation
Managers, administrators and professionals (skill
level 1)

clerical and service workers (skill level 3)
Intermediate clerical, sales and service workers,
and intermediate production and transport workers
(skill level 4)

Industry
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Explanatory variable

Co-efficient

Std. Error

t-ratio

Sig.

Manufacturing

-0.092

0.053

-1.728

0.084

Construction

-0.074

0.056

-1.337

0.181

Wholesale trade

-0.156

0.056

-2.802

0.005

Retail trade

-0.174

0.054

-3.226

0.001

Accommodation, cafes and restaurants

-0.225

0.056

-3.991

0.000

Transport and storage

-0.033

0.057

-0.590

0.555

Communication services

0.040

0.064

0.629

0.529

Finance and insurance

0.024

0.057

0.419

0.675

Property and business services

-0.137

0.053

-2.563

0.010

Government, administration and defence

-0.064

0.055

-1.149

0.251

Education

-0.193

0.055

-3.542

0.000

Health and community services

-0.209

0.054

-3.871

0.000

Cultural and recreational services

-0.075

0.061

-1.234

0.217

Personal and other services

-0.216

0.058

-3.750

0.000

Sydney

-0.020

0.023

-0.858

0.391

New South Wales country

-0.079

0.027

-2.959

0.003

Melbourne

-0.058

0.023

-2.561

0.010

Victoria country

-0.119

0.028

-4.207

0.000

Brisbane

-0.071

0.025

-2.807

0.005

Queensland country

-0.168

0.025

-6.646

0.000

Adelaide

-0.099

0.025

-3.985

0.000

South Australia country

-0.069

0.037

-1.858

0.063

Perth

-0.072

0.024

-2.963

0.003

Western Australia country

-0.085

0.035

-2.438

0.015

Hobart

-0.135

0.036

-3.726

0.000

Tasmania country

-0.152

0.033

-4.659

0.000

Female

-0.046

0.011

-4.106

0.000

Number of dependent children

0.020

0.006

3.473

0.001

Non-working within the past seven months

-0.025

0.015

-1.649

0.099

Constant

2.399

0.061

39.225

0.000

Region of residence

Other explanatory variables

Source: Author’s calculations using the 2000-01 SIHC
Notes:
a. The dependent variable is the log of hourly wage.
b. Other than the number of dependent children, the explanatory variables are dummy variables equal to
one if the condition specified is met, and zero otherwise.
c. Occupations requiring the same skill level are grouped together into one broad group, as applied by

357

d.

e.

the Australian Standard Classification of Occupation (ASCO) Second Edition (ABS, 1997a).
The omitted categories are: Age – under 20 years; Marital status – not married; Highest educational
qualification – no qualification; Occupation – labourers (skill level 5); Industry – electricity, gas and
water; Region of residence – the territories
The regression statistics are: Sample = 6,411; Adjusted R2 = 0.288; F-stat = 58.563; Standard error of
regression = 0.401; Mean of predicted dependent variable logWi = 2.809

The in-sample and out-of-sample prediction performance of the permanent wage
regression are tested using the methods described in Appendix A7.2. Table A8.9 shows
that approximately 75 per cent of both the in-sample and out-of-sample predicted values
lie within 10 per cent of the actual wage values, and over 90 per cent of the predicted
values lie within 20 per cent of the actual wage values. Table A8.10 shows that the
mean square error is quite low at approximately 5 per cent of the mean value of the
dependent variable. Figures A8.5 and A8.6 show that the predicted dependent variable
values are more concentrated at the mean than the actual dependent variable values.
Again, this implies that the model is less successful at predicting actual wages at the
extremes of the wage distribution. Like the offered wage regression, the prediction
performance of the permanent wage regression is inferior to the prediction performance
of the hedonic rent regression.

Table A8.9 Distance of predicted log of offered wage value from actual log of wage value, per
cent of actual value, 2000-01
Distance of predicted value from actual

In-sample

Out-of-sample

value (per cent of actual value) (d)

prediction

prediction

74.9

73.5

18.4

18.0

3.8

4.6

1.2

1.7

0.6

0.9

1.1

1.3

100.0

100.0

5,141
Source: Author’s calculations using the 2000-01 SIHC

1,270

0<=d<=10
10<d<=20
20<d<=30
30<d<=40
40<d<=50
d>50
Total
Sample
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Table A8.10 Mean squared error of predicted log of permanent wage, 2000-01
Mean squared error

Mean value of dependent

MSE

(MSE)

variable (MDEP)

(per cent of MDEP)

In-sample

0.161

3.523

4.6

Out-of-sample

0.176

3.525

5.0

Source: Author’s calculations using the 2000-01 SIHC

Figure A8.5 Difference in frequency of actual and in-sample predicted log of permanent wage
values, by log of wage value range, 2000-01
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Source: Author’s calculations using the 2000-01 SIHC
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Figure A8.6 Difference in frequency of actual and out-of-sample predicted log of permanent
wage values, by log of wage value range, 2000-01
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A8.5

Homeownership Model

Table A8.11 presents the coefficient estimates from a probit model of tenure choice
based on a sample of income units from the 2000-01 SIHC. The results show a positive
relationship between homeownership and age, tax bracket and education. Couples are
more likely to be homeowners than singles.

Table A8.11 Homeownership model, 2000-01
Explanatory variable

Coefficient

Std. error

Sig.

Couple with dependent children

1.161

0.048

0.000

Couple only

0.974

0.044

0.000

Sole parent

0.277

0.066

0.000

15-24

-2.646

0.085

0.000

25-34

-1.758

0.063

0.000

Income unit type

Age of reference person
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Explanatory variable

Coefficient

Std. error

Sig.

35-44

-1.208

0.066

0.000

45-54

-0.728

0.063

0.000

55-64

-0.364

0.066

0.000

0.162

0.035

0.000

0.166

0.049

0.001

-0.041

0.065

0.529

$6,001-$20,000

0.000

0.057

0.994

$20,001-$50,000

0.472

0.054

0.000

$50,001-$60,000

0.765

0.091

0.000

$60,001 or over

0.777

0.083

0.000

New South Wales country

0.044

0.072

0.540

Melbourne

0.257

0.062

0.000

Victoria country

0.169

0.082

0.040

Brisbane

-0.046

0.070

0.515

Queensland country

-0.014

0.071

0.838

Adelaide

0.295

0.070

0.000

South Australia country

0.355

0.109

0.001

Perth

0.227

0.069

0.001

Western Australia country

-0.062

0.103

0.544

Hobart

0.120

0.111

0.281

Tasmania country

0.302

0.095

0.001

Australian Capital Territory/Northern Territory

0.011

0.082

0.896

Constant

0.176

0.083

0.033

Highest educational qualification of reference person
Post-school qualification
Country of birth of reference person
Australia
Main English-speaking countries

c

Personal income tax bracket of reference person

Location of property

Source: Author’s calculations using the 2000-01 SIHC
Notes:
a. The dependent variable is equal to one if an income unit is a homeowner, and zero otherwise.
b. All explanatory variables are dummy variables that equal to one if the condition specified is met, and
zero otherwise.
c. Main English-speaking countries comprise New Zealand, United Kingdom, Ireland, Canada, United
States of America and South Africa (ABS, 2003b).
d. The reference categories are: Income unit type – Single; Age – 65-69; Country of birth – Other;
Personal income tax bracket - $0-$6,000; Region of residence – Sydney.
e.

The regression statistics are as follows: Sample = 8,400; Log likelihood = -3,701.239; LR
4,045.970; Prob> χ

2

= 0.000; Pseudo R2 = 0.353.
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χ2

(27) =

Tests are applied to the homeownership probit model to check whether the model fits
the data sufficiently well and whether the models contain specification errors. The tests
applied include:
•

Likelihood ratio χ 2 – omnibus test on if the model is significant as a whole;

•

Pseudo R2 – a measure of the portion of variation of the dependent variable that is
explained by the explanatory variables;

•

Specification link test – test of whether the model has all the relevant predictors and
if the specification is sufficient, derived from Tukey (1949). The link test is based
on the idea that if the model is already properly specified, one should not be able to
find any additional predictors that are significant, except by chance. The model is
∧

first used to generate the predicted dependent variable, P . The actual dependent
∧

∧ 2

∧

variable, P, is then regressed on P and ( P ) . The variable P should be significant,
since it is the predicted value from the model. If it is insignificant, then the model is
∧ 2

misspecified. However, if the model is properly specified, ( P )

should be

insignificant, that is, it should have no explanatory power (StataCorp., 2001).
•

Classification table – to assess the extent to which the model correctly assigns
persons in the sample to the correct homeownerhip category.

The likelihood ratio χ 2 of 4,045.970 and p-value associated with the χ 2 of 0.000
shown above in Table A8.11 indicate that the model is statistically significant as a
whole. The pseudo-R2 of 0.353 indicates that the explanatory variables in the model
explain 35.3 per cent of the variation in the dependent variable. The link test results in
∧

Table A8.12 show that P is significant. This indicates that significant explanatory
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∧ 2

variables have been chosen to predict tenure choice in the model. However, ( P ) is also
significant, indicating that is model lacks a specification. Table A8.13 shows that the
model has a fairly high predictive accuracy, assigning 80.2 per cent of income units to
the correct tenure choice.

Table A8.12 Link test for homeownership model, 2000-01
Explanatory variables

Coefficient

Sig.

1.007

0.000

-0.048

0.006

0.0358

0.099

∧

P
∧ 2

( P)
Constant

Source: Author’s calculations using the 2000-01 SIHC

Table A8.13 Classification table for homeownership model, 2000-01
Predicted

Actual
Homeowner

Non-homeowner

Total

4,276

1,101

5,377

565

2,458

3,023

Total

4,841

3,559

8,400

Percentage correct

88.3

69.1

80.2

Homeowner
Non-homeowner

Source: Author’s calculations using the 2000-01 SIHC

A8.6

Preliminary Labour Force Participation Model

Table A8.14 shows a preliminary labour force participation model utilising both actual
homeownership and its error term. If the error term is significant, then homeownership
is endogenous, and it is the predicted homeownership derived from the probit model
that is used in Model 2.
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Table A8.14 Preliminary labour force participation model
Explanatory

Males

Females

variables

Coef.

Std. error

Sig.

Coef.

Std. error

Sig.

CP

-0.265

0.157

0.092

-0.206

0.117

0.080

K0T4

-0.058

0.082

0.475

-0.683

0.049

0.000

-0.143

0.081

0.076

-0.324

0.052

0.000

0.532

0.080

0.000

0.442

0.064

0.000

ER(HOME)

1.270

0.148

0.000

0.768

0.114

0.000

EPQ

-0.882

0.136

0.000

-0.487

0.108

0.000

AUS

0.568

0.110

0.000

0.639

0.087

0.000

ENG

0.269

0.145

0.064

0.517

0.121

0.000

SYD

0.423

0.158

0.007

0.267

0.132

0.044

MEL

0.312

0.155

0.045

0.272

0.129

0.035

VICC

0.120

0.186

0.520

0.164

0.153

0.284

BRI

0.320

0.168

0.057

0.244

0.141

0.084

QLDC

0.401

0.175

0.022

0.312

0.143

0.029

ADE

-0.034

0.163

0.835

0.023

0.138

0.871

SAC

-0.061

0.219

0.782

-0.296

0.209

0.157

PER

0.315

0.169

0.063

0.229

0.142

0.108

WAC

0.537

0.259

0.038

0.055

0.195

0.777

HOB

0.159

0.251

0.525

0.137

0.198

0.489

TASC

-0.013

0.199

0.948

-0.110

0.166

0.508

TER

0.556

0.204

0.006

0.575

0.164

0.000

YNWORK

-0.014

0.009

0.133

-0.029

0.007

0.000

YWORK

0.005

0.006

0.463

0.015

0.006

0.008

MA

-2.046

0.293

0.000

-1.559

0.251

0.000

MA.CP

-0.193

0.199

0.330

-0.571

0.151

0.000

MA.K0T4

0.319

0.216

0.140

0.284

0.331

0.392

0.432

0.180

0.016

0.112

0.233

0.630

-0.345

0.113

0.002

0.072

0.103

0.487

0.021

0.247

0.932

0.159

0.157

0.312

MA.EPQ

-0.457

0.223

0.040

-0.175

0.140

0.211

MA.AUS

-0.377

0.150

0.012

-0.378

0.128

0.003

MA.ENG

0.004

0.199

0.984

-0.181

0.177

0.308

MA.SYD

-0.125

0.233

0.590

-0.021

0.208

0.921

MA.MEL

-0.104

0.229

0.649

0.137

0.205

0.506

MA.VICC

0.098

0.276

0.721

0.142

0.249

0.570

MA.BRI

-0.118

0.248

0.635

0.049

0.224

0.825

MA.QLDC

-0.245

0.247

0.320

0.088

0.220

0.689

K5T9
HOME

b
c

MA.K5T9
MA.HOME

b

MA.ER(HOME)

c
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Explanatory

Males

Females

variables

Coef.

Std. error

Sig.

Coef.

Std. error

Sig.

MA.ADE

0.043

0.237

0.857

0.268

0.215

0.212

MA.SAC

-0.142

0.326

0.663

0.544

0.310

0.080

MA.PER

0.159

0.249

0.522

0.187

0.218

0.391

MA.WAC

-0.184

0.367

0.616

0.445

0.309

0.150

MA.HOB

-0.245

0.351

0.485

0.363

0.301

0.228

MA.TASC

0.008

0.303

0.978

0.485

0.274

0.076

MA.TER

-0.286

0.294

0.330

-0.161

0.254

0.525

MA.YNWORK

0.009

0.012

0.436

0.026

0.011

0.019

MA.YWORK

0.023

0.008

0.006

0.005

0.009

0.541

Constant

-0.010

0.190

0.958

-0.277

0.160

0.083

Statistics:
Sample

Males
3,680

Females
4,008

Log likelihood

-1,537.471

-2,203.818

LR χ (45)

734.640

966.130

P> χ
Pseudo R2

0.000

0.000

0.193

0.180

2

2

Source: Author’s calculations using the 2000-01 SIHC
Notes:
a. The reference categories are: OTH, NSWC, MA. OTH and MA.NSWC.
b. Refers to actual homeownership.
c. ER = Error term

The diagnostic tests described in Section A8.5 are applied to the preliminary labour
force participation models for males and females. The likelihood ratio χ 2 and p-value
associated with the χ 2 shown above in Table A8.14 indicate that the preliminary labour
force participation models for both males and females are overall statistically
significant. The pseudo-R2 for both male and female models indicates that the
explanatory variables in the model explain approximately 19 per cent of the variation in
∧

the dependent variable4. The link test results in Table A8.15 show that P is significant
for both models. This indicates that significant explanatory variables have been chosen

4

This indicates that the homeownership probit model explains a greater percentage of the variation in the
dependent variable than the labour force participation model.
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∧ 2

to predict tenure choice in the model. ( P ) is insignificant, indicating both models have
a proper specification. Table A8.16 shows that the models have a reasonable predictive
accuracy, assigning 81.7 per cent of males and 72 per cent of females to the correct
labour force participation status.

Table A8.15 Link test for preliminary labour force participation model, 2000-01
Explanatory variables

Males
Coefficient

Sig.

Coefficient

Sig.

1.027

0.000

1.002

0.000

-0.020

0.631

-0.005

0.911

-0.001

0.983

0.002

0.951

∧

P
∧ 2

Females

( P)
Constant

Source: Author’s calculations using the 2000-01 SIHC

Table A8.16 Classification table for preliminary labour force participation model, 2000-01
Predicted

Male - Actual
Employed

Female – Actual

Not

Total

Employed

employed
Employed

Not

Total

employed

2,806

581

3,387

2,000

692

2,691

91

202

293

430

886

1,317

Total

2,897

783

3,680

2,430

1,578

4,008

Percentage correct

96.9

25.8

81.7

82.3

56.2

72.0

Not employed

Source: Author’s calculations using the 2000-01 SIHC

A8.7

Results of Diagnostic Tests Applied to Labour Force Participation Models,
Working Age Males

The diagnostic tests described in Section A8.5 are applied to the labour force
participation models for males. The likelihood ratio χ 2 for Model 1 (Model 2) is
594.980 (718.530), and the p-value associated with the χ 2 for Model 1 (Model 2) is
0.000 (0.000). These statistics indicate that both labour force participation models are
overall statistically significant. The pseudo-R2 for Model 1 (Model 2) is 0.156 (0.189),
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indicating that the explanatory variables explain only 15.6 (18.9) per cent of the
∧

variation in the dependent variable. The link test results in Table A8.17 show that P is
significant for both models. This indicates that significant explanatory variables have
∧ 2

been chosen to predict tenure choice in the models. ( P )

is insignificant for both

models, indicating the models have a correct specification. Table A8.18 shows that the
models correct assigns approximately 80 per cent of males to the correct labour force
participation status.

Table A8.17 Link test for labour force participation models, working age males, 2000-01
Explanatory variables

∧

P
∧ 2

Model 1

Model 2

Coefficient

Sig.

Coefficient

Sig.

1.091

0.000

1.018

0.000

-0.062

0.335

-0.014

0.749

-0.013

0.757

0.000

0.994

( P)
Constant

Source: Author’s calculations using the 2000-01 SIHC

Table A8.18 Classification table for labour force participation models, working age males,
2000-01
Predicted

Model 1 - Actual
Employed

Not

Model 2 – Actual
Total

Employed

employed
Employed

Not

Total

employed

2,769

593

3,362

2,807

579

3,386

128

190

318

90

204

294

Total

2,897

783

3,680

2,897

783

3,680

Percentage correct

95.6

24.3

80.4

96.9

26.1

81.8

Not employed

Source: Author’s calculations using the 2000-01 SIHC
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A8.8

Results of Diagnostic Tests Applied to Labour Force Participation Models,

Working Age Females

The diagnostic tests described in Section A8.5 are applied to the labour force
participation models for males. The likelihood ratio χ 2 for Model 1 (Model 2) is
886.300 (948.600), and the p-value associated with the χ 2 for Model 1 (Model 2) is
0.000 (0.000). These statistics indicate that both labour force participation models are
overall statistically significant. The pseudo-R2 for Model 1 (Model 2) is 0.165 (0.177),
indicating that the explanatory variables explain only approximately 16.5 (17.7) per cent
of the variation in the dependent variable. The link test results in Table A8.19 show that
∧

P is significant for both models. This indicates that significant explanatory variables
∧ 2

have been chosen to predict tenure choice in the models. ( P ) is insignificant for both
models, indicating the models have a proper specification. Table A8.20 shows that the
models correct assigns approximately 71 per cent of females to the correct labour force
participation status. Hence, the female labour force participation models have a lower
predictive accuracy than the male labour force participation models.

Table A8.19 Link test for labour force participation models, working age females, 2000-01
Explanatory variables

∧

P
∧ 2

Model 1

Model 2

Coefficient

Sig.

Coefficient

Sig.

1.000

0.000

1.004

0.000

0.001

0.989

-0.103

0.820

0.000

0.994

0.003

0.901

( P)
Constant

Source: Author’s calculations using the 2000-01 SIHC

368

Table A8.20 Classification table for labour force participation models, working age females,
2000-01
Predicted

Model 1 – Actual
Employed

Not

Model 2 - Actual
Total

Employed

employed
Employed

Not

Total

employed

1,966

688

2,654

2,012

702

2,714

464

890

1,354

418

876

1,294

Total

2,430

1,578

4,008

2,430

1,578

4,008

Percentage correct

80.9

56.4

71.3

82.8

55.5

72.1

Not employed

Source: Author’s calculations using the 2000-01 SIHC

369

BIBLIOGRAPHY
AARP (American Association of Retired Persons) 2002, Home Equity Conversions,
http://www.aarp.org/revmort/contents (Accessed 28/03/02)
ABS (Australian Bureau of Statistics) 1994, Projections of the Populations of Australia,
States and Territories, 1993 to 2041, Cat. No. 3222.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 1997a, Australian Standard Classification of
Occupations (ASCO) Second Edition: Overview of ASCO Second Edition,
http://www.abs.gov.au (Accessed 26/08/03)
ABS (Australian Bureau of Statistics) 1997b, Census of Population and Housing, 1996,
ABS, Canberra
ABS (Australian Bureau of Statistics) 1997c, Survey of Income and Housing Costs,
Australia: User Guide, Cat. No. 6553.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 1998a, Deaths, Australia, 1997, Cat. No. 3302.0
ABS (Australian Bureau of Statistics) 1998b, Household Investors in Rental Dwellings,
Australia, June 1997, Cat. No. 8711.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 1998c, Income Distribution, Australia, 1996-97,
Cat. No. 6523.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 1998d, Rental Investors Survey, 1997,
Confidentialised Unit Record Files, Cat. No. 8711.0.30.001, ABS, Canberra
ABS (Australian Bureau of Statistics) 1998e, Retirement and Retirement Intentions,
Australia, 1997, Cat. No. 6238.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 1998f, Survey of Income and Housing Cost,
1996-97, Confidentialised Unit Record Files, Cat. No. 6541.0.30.001, ABS, Canberra
ABS (Australian Bureau of Statistics) 1999, Australian Social Trends 1999, Population
Projections: Our Ageing Population, Cat. No. 4102.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 2000, Australian Housing Survey: Housing
Characteristics, Costs and Conditions, 1999, Cat. no. 4182.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 2001a, Australian Social Trends 2001,
Population Projections: Our Ageing Population, Cat. No. 4102.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 2001b, Government Benefits, Taxes and
Household Income, Australia, Cat. No. 6537.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 2001c, Labour Statistics: Concepts, Sources and
Methods, Cat. No. 6102.0, ABS, Canberra

370

ABS (Australian Bureau of Statistics) 2002a, Australian Social Trends 2002,
Population Projections: Our Ageing Population, Cat. No. 4102.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 2002b, Consumer Price Index, Australia, Cat.
No. 6401.0, Time Series Spreadsheet, AusStats (Accessed 30/11/02)
ABS (Australian Bureau of Statistics) 2002c, House Price Indices: Eight Capital Cities,
Cat. No. 6416.0, Time Series Spreadsheet, Available: AusStats (Accessed 10/09/02)
ABS (Australian Bureau of Statistics) 2003a, Population Projections, Australia, 2002 to
2101, Cat. No. 3222.0, ABS, Canberra
ABS (Australian Bureau of Statistics) 2003b, Survey of Income and Housing Costs
2000-01, Australia, Confidentialised Unit Record File, Cat. No. 6541.0.30.001, ABS,
Canberra
Access Economics 2001, Population Ageing and the Economy, January, Department of
Health and Aged Care, Canberra
AHRC (Australian Housing Research Council) 1994, Home Equity Conversion in
Australia, Australian Government Publishing Service, Canberra
AIHW (Australian Institute of Health and Welfare) 2001, National Housing Assistance
Data Dictionary Version 1, September, Housing Assistance Data Development Series,
Cat. No. HOU 59, AIHW, Canberra
AIHW (Australian Institute of Health and Welfare) 2002, Housing Assistance Data
Briefing,
Occasional
Series
No.
1,
February,
http://www.aihw.gov.au/housing/assistance/data_collections/data-briefings/00-01/phdata-briefing.doc (Accessed 02/12/02)
Antcliff, S. 1993, ‘An Introduction to DYNAMOD: A Dynamic Microsimulation
Model’, National Centre for Social and Economic Modelling, DYNAMOD Technical
Paper No. 1, University of Canberra, Canberra
Atkinson, A.B. and Flemming, J.S. 1978, ‘Unemployment, Social Security and
Incentives’, Midland Bank Review, Autumn, pp. 6-16
Atkinson, A.B. and Micklewright, J. 1985, Unemployment Benefits and Unemployment
Duration: A Study of Men in the United Kingdom in the 1970s, Suntory-Toyota
International Centre for Economics and Related Disciplines, London School of
Economics
Atkinson, A.B. and Sutherland, H. 1988, ‘TAXMOD’ in A.B. Atkinson and H.
Sutherland (eds) (1988), Tax Benefit Models, STICERD Occasional Paper No. 10,
London School of Economics, London
ATO (Australian Taxation Office) various years, http://www.ato.gov.au

371

ATO (Australian Taxation Statistics)
http://www.ato.gov.au (Accessed 01/09/01)

2000,

Taxation

Statistics

1996-97,

ATO (Australian Taxation Statistics)
http://www.ato.gov.au (Accessed 01/02/04)

2004,

Taxation

Statistics

2001-02,

Bacon, B. 1998, Household Wealth and the Aged: An Income Distribution Survey
Analysis, Conference Paper No. 98/3, Paper presented to the 6th Colloquium of
Superannuation Researchers, Retirement Income Modelling Unit, Department of
Treasury, Canberra
Bacon, B. 1999, ‘Ageing in Australia: Some Modelling Results and Research Issues’, in
Productivity Commission and Melbourne Institute of Applied Economic and Social
Research 1999, Policy Implications of the Ageing of Australia’s Population, Conference
Proceedings, AusInfo, Canberra
Badcock, B., & Beer, A. (2000), Home Truths: Property Ownership and Housing
Wealth in Australia, Melbourne University Press, Melbourne
Baekgaard, H. 1997, The Changing Patterns of the Distribution of Household Wealth in
Australian from 1986 to 1993, Paper presented to the 26th Conference of Economists,
Hobart, 29 Oct - 1 Nov, National Centre for Social and Economic Modelling,
University of Canberra, Canberra
Baekgaard, H. 1998, Simulating the Distribution of Household Wealth in Australia:
New Estimates for 1986 and 1993, Technical Paper No. 14, June, National Centre for
Social and Economic Modelling, University of Canberra, Canberra
Baekgaard, H. 1995, ‘A Microsimulation Approach to the Demand for Day Care for
Children in Denmark’, in A. Harding (ed.) (1996), Microsimulation and Public Policy,
Elsevier, New York.
Baekgaard, H. and King, A. 1996, Modelling the Accumulation and Distribution of
Australian Household Assets, Paper presented to the 24th General Conference of the
International
Association
for
Research
in
Income
and
Wealth
Lillehammer, 18-24 August, National Centre for Social and Economic Modelling,
University of Canberra, Canberra
Banks, G. 1999, ‘Introduction’, in Productivity Commission and Melbourne Institute of
Applied Economic and Social Research 1999, Policy Implications of the Ageing of
Australia’s Population, Conference Proceedings, AusInfo, Canberra
Barber, J., Moon, G. and Doolan, S. 1994, Questions of Balance: A Discussion Paper
Presenting Issues and Options Arising from the Strategic Review of the Pensions’
Income and Assets Tests, Ageing Agendas, July, Department of Social Security,
Canberra
Beal, J. 2001, ‘Home Equity Conversion in Australia – Issues, Impediments and
Possible Solutions’, Economic Papers, Vol. 20, No. 4., pp. 55-68

372

Beal, J. 2002, RE: HEC
r.ong@central.murdoch.edu.au

in

Australia,

E-mail

to

R.

Ong,

17

May,

Beer, G. 1998a, ‘Is it Worth Working? The Financial Impact of Increased Hours of
Work by Married Mothers with Young Children’, Australian Bulletin of Labour, Vol.
24, No. 2, pp. 94-111
Beer, G. 1998b, ‘The State of Play of Effective Marginal Tax Rates in Australia in
1997’, Australian Economic Review, Vol. 31, No. 3, pp. 263-70
Beer, G. 2003, ‘Work Incentives Under a New Tax System: The Distribution of
Effective Marginal Tax Rates in 2002’, Economic Record, Vol. 79, Special Issue, June,
pp. 14-25
Beer, G. and Harding, A. 1999, Effective Marginal Tax Rates: Options and Impacts,
Paper presented to the Centre for Public Policy Conference on ‘Taxation Reform:
Directions and Opportunities’, 18 February, National Centre for Social and Economic
Modelling, University of Canberra, Canberra
Berry, M. and Dalton, T. (2000), ‘Home Ownership into the New Millennium: A View
from the Margin’, Urban Policy and Research, Vol. 18, No. 4, pp. 435-454
Berry, M., Dalton D., Engels, B. & Whiting, K. 1999, Falling Out of Home
Ownership:Mortgage Arrears and Defaults in Australia, Australian Housing and Urban
Research Institute, Melbourne.
Bishop, B. 1999, Employment for Mature Age Workers: Issues Paper, National Strategy
for an Ageing Australia, November
Bishop, B., M.P. 1999, Independence and Self-Provision Discussion Paper, The
National Strategy for an Ageing Australia, November, AusInfo, Canberra
Bishop, B., M.P. 1999, Work for Mature Age Workers: Issues Paper, The National
Strategy for an Ageing Australia, November, AusInfo, Canberra
BLMR (Bureau of Labour Market Research) 1983, Retired, Unemployed or at Risk:
Changes in the Australian Labour Market for Older Workers, Research Report No. 4,
AGPS, Canberra
BLMR (Bureau of Labour Market Research) 1985, Who’s in the Labour Force? A Study
of Labour force participation, Research Report No. 7, AGPS, Canberra
Bond, K. and Wang, J. 2001, Social security and Related Statistics: A 10-Year
Compendium, 1989-1999, Department of Family and Community Services Occasional
Paper No. 1, AusInfo, Canberra
Bordt, M., Cameron, G., Gribble, S., Murphy, B., Rowe, G. and Wolfson, M. 1990,
‘The Social Policy Simulation Database and Model: An Integrated Tool for
Tax/Transfer Policy Analysis’, Canadian Tax Journal, Vol. 38, No. 1, pp. 48-65

373

Bover, O., Muellbauer, J. and Murphy, A. 1989, ‘Housing, Wages and UK Labour
Markets’, Oxford Bulletin of Economics and Statistics, Vol. 51, pp. 97-136
Bradbury, B. 1992, The Impact of Family Assistance Changes on Patterns of
Unemployment Benefit Receipt, Discussion Paper No. 33, Social Policy Research
Centre, University of New South Wales, NSW
Bradbury, B. 1993a, ‘Family Assistance and the Incomes of Low-wage Families Over
the 1980s’, Social Security Journal, March, pp. 1-18
Bradbury, B. 1993b, ‘Family Assistance, Replacement Rates and the Unemployment of
Married Men’, Australian Bulletin of Labour, Vol. 19, No. 2, June, pp. 114-32
Bradbury, B., Ross, R. and Doyle, J. 1991, Unemployment Benefit Replacement Rates,
Policy Research Paper No. 60, October, Department of Social Security, Canberra
Bradbury, B., Rossiter, C. and Vipond, J. 1987, ‘Housing and Poverty in Australia’,
Urban Studies, Vol. 24, pp. 95-102
Brown, L. and Harding, A. 2002, Social Modelling and Public Policy: What is
Microsimulation Modelling and How is it Being Used?, Conference Paper No. 7, 19
July, National Centre for Social and Economic Modelling, University of Canberra,
Canberra
Bureau for the Aged 1991, Home Equity Conversion: As Safe As Houses?, Discussion
Paper, February, Government of Western Australia, Western Australia
Bureau of Immigration Research 1992, Australia’s Population: Trends and Prospects,
1991, AGPS, Canberra
Burke, T. 1998, ‘Housing and Poverty’, in Fincher, R. and Nieuwenhuysen, J. (eds),
Australian Poverty: Then and Now, Melbourne University Press, Melbourne
Burrows, R. 1998, ‘Mortgage Indebtedness in England: An “Epidemiology”’, Housing
Studies, Vol. 13, No. 1, pp. 5-22
Capozza, D. R. and Megbolugbe, I. F. 1994, ‘Introduction’, Journal of the American
Real Estate and Urban Economics Association, Vol. 22, No. 2, Summer, pp. 197-203
Carey, D. 1999, Coping with Population Ageing in Australia, Economics Department
Working Papers No. 217, OECD, Paris
Carr, J.H. 1994, ‘Experts Analyse Prospects for Home equity conversions’, Housing
Research News, September, Vol.2, No.3, Office of Housing Research, Fannie Mae, pp.
5-7
Case, B. and Schnare, A. B. 1994, ‘Preliminary Evaluation of the HECM Home equity
conversion Program’, Journal of the American Real Estate and Urban Economics
Association, Vol. 22, No. 2, Summer, pp. 301-346

374

Centrelink 2001, A Guide to Commonwealth Government Payments, 1 July – 19
September, http://www.centrelink.gov.au
Centrelink,
various
years,
Centrelink:
http://www.centrelink.gov.au/internet/internet.nsf/individuals/index.htm

Individuals,

Chiang, A. C., 1984, Fundamental Methods of Mathematical Economics, Third Edition,
McGraw-Hill, Singapore
Citro, C.F. and Hanushek, E.A. 1991, The Uses of Microsimulation Modelling, Review
and Recommendations, Vol. 1, National Academy Press, Washington
Clare, R. and Tulpule, A. 1994, Australia’s Ageing Society, Background Paper No. 37,
Office of Economic Planning Advisory Council, Canberra
Commission of Inquiry into Poverty 1975, Poverty in Australia, First Main Report,
Vol.1, April, Australian Government Publishing Service, Canberra
Coronado, J.L., Fullerton, D. and Glass, T., 1999, Distributional Impacts of Proposed
Changes to the Social Security System, NBER Working Paper 6989, NBER, Cambridge
Costello, P., M.P. 1996, Budget Speech 1996-97, Delivered on 20 August 1996 on the
Second
Reading
of
the
Appropriation
Bill
(No.
1)
1996-97,
http://www.treasury.gov.au/publications/CommonwealthBudget/1996-97/speech.asp
(Accessed 15/06/02)
Costello, P., M.P. 1997, Budget Speech 1997-98, Delivered on 13 May 1997 on the
Second
Reading
of
the
Appropriation
Bill
(No.1)
1997-98,
http://www.treasury.gov.au/publications/CommonwealthBudget/1997-98/budgetsp.asp
(Accessed 15/06/02)
Costello, P., M.P. 1998, Tax Reform: Not a New Tax, a New Tax System, AGPS,
Canberra
Costello, P., M.P. 2001, Budget Speech 2001-02, Delivered on 22 May 2001 on the
Second
Reading
of
the
Appropriation
Bill
(No.
1)
2001-02,
http://www.budget.gov.au/2001-02/speech/default.htm (Accessed 15/06/02)
Costello, P., M.P. 2002a, Budget Speech 2002-03, Delivered on 14 May 2002 on the
Second
Reading
of
the
Appropriation
Bill
(No.
1)
2002-03,
http://www.budget.gov.au/2002-03/budget_speech/html/index.html
(Accessed
15/06/02)
Costello, P., M.P. 2002b, Intergenerational Report 2002-03, 2002-03 Budget Paper No.
5, 14 May, http://www.budget.gov.au/2002-03/bp5/html/index.html (Accessed
24/10/02)
Costello, P., M.P. and Newman, J., Sen. 1997, Savings: Choice and Incentive,
Statement by the Treasurer and Minister for Social Security, 13 May 1997,

375

http://www.treasury.gov.au/publications/commonwealthbudget/1997-98/savingss.asp
(Accessed 16/06/02)
Costello, P., M.P., Newman, J., Sen., Moylan, J., M.P., Scott, B., M.P. 1996,
Recognising Older Australians, Statement by the Treasurer, Minister for Social
Security, Minister for Family Services and Minister for Veterans’ Affairs, 20 August
1996, Australian Government Publishing Service, Canberra
Coulson, N.E. and Fisher, N.M. 2002, ‘Tenure Choice and Labor Market Outcomes’,
Housing Studies , Vol. 17, pp. 35-49
Council on the Ageing 1999, Inquiry into Issues Specific to Older Workers Seeking
Employment, or Establishing a Business, Following Unemployment: A Submission to
the House of Representatives Standing Committee on Employment, Education, and
Workplace Relations, May, http://www.cota.org.au/employsub.htm (Accessed
03/09/03)
Creedy, J. 1999, ‘Population Ageing and the Growth of Social Expenditure’ in
Productivity Commission and Melbourne Institute of Applied Economic and Social
Research 1999, Policy Implications of the Ageing of Australia’s Population, Conference
Proceedings, AusInfo, Canberra
Creedy, J. 2001, ‘Tax Modelling’, Economic Record, Vol. 77, pp. 189-202
Creedy, J., Duncan, A.S., Scutella, R. and Harris, M. 2002, Microsimulation Modelling
of Taxation and the Labour Market: The Melbourne Institute Tax and Transfer
Simulator, Edward Elgar, Cheltenham, UK
Daly, A. 1992, ‘Replacement Ratios for Female Sole Parents: The Position of
Aboriginal Women’, Australian Bulletin of Labour, Vo. 18, No. 4, December, pp. 297311
Dang, T.T., Antolin, P. and Oxley, H. 2001, Fiscal Implications of Ageing: Projections
of Age-Related Expenditure, Economics Department Working Papers No. 305, OECD,
Paris
Davis, R. and Dhooge, Y, 1993, Living with Mortgage Arrears, HMSO, London
Department of Veterans’ Affairs (DVA) various years, http://www.dva.gov.au
DFACS (Department of Family and Community Services) 2000, Interim Report of the
Reference Group on Welfare Reform, March, Department of Family and Community
Services, Canberra
DFACS (Department of
http://www.facs.gov.au

Family

and

Community

Services)

various

years,

DFACS, (Department of Family and Community Services), various years, Guide to
Social Security Law, http://www.facs.gov.au/guide/ssguide/readersn.htm

376

DFACS, (Department of Family and Community Services), various years, Social
Security Act 1991, http://www.facs.gov.au/ssleg/toc/curract.htm
Dilnot, A.W. 1990, ‘The Distribution and Composition of Personal Sector Wealth in
Australia’, The Australian Economic Review, 1st Quarter, pp. 33-40
Disney, R., d’Ercole, M.M. and Scherer, P. 1998, Resources During Retirement,
Working Paper AWP 4.3, OECD, Paris
DSS (Department of Social Security) 1993, Meeting the Challenge: Labour Market
Trends and the Income Support System, Policy Discussion Paper No. 3, December,
AGPS, Canberra
DSS (Department of Social Security) 1996, Social Security Payment Rates: 1 July 1996
to 19 September 1996, Department of Social Security, Canberra
Dunse, N., Jones, C., Brown, J. and Fraser, W. 2002, The Spatial Pattern of Industrial
Rents and the Role of Distance, Paper presented at the Eighth Annual Meeting of the
Pacific Rim Real Estate Society, 21-23 January, Christchurch
Eyland, E.A., Lapsley, H.M. and Mason, C.A. 1982, ‘Determinants of Female Labour
force participation, Economic Record, Vol. 58, pp. 11-17
Fitzgerald, V. 1993, National Saving: A Report to the Treasurer, Australian
Government Publishing Service, Canberra
Flatau, P., Forbes, M., Hendershott, P.H. and Wood, G. 2003, Homeownership and
Unemployment: The Roles of Leverage and Public Housing, Working Paper 10021,
October, National Bureau of Economic Research, Cambridge
Ford, J., Kempson, E. and Wilson, M. 1995, Mortgage Arrears and Possessions:
Perspectives from Borrowers, Lenders and the Courts, HMSO, London
Foster, J., Greer, J. and Thorbecke, E. 1984, ‘A Class of Decomposable Poverty
Measures’, Econometrica, Vol. 52, No. 3, May, pp. 761-766
Gallagher, P. and Ryan, S. 1992, Effective Marginal Tax Rates of Social Security
Recipients, Paper presented at the Third National Social Research Conference, Sydney,
30 June
Goss, E.P. and Phillips, J.M. 1997, ‘The Impact of Home Ownership on the Duration of
Unemployment’, Review of Regional Studies, Vol. 27, pp. 9-27
Green, R.K. and Hendershott, P.H. 2001, ‘Homeownership and Unemployment in the
US’, Urban Studies, Vol. 38, pp. 1,509-1,520
Greive, S., Ballard, J., Peter, V., Walker, R., Taylor, C. and Hillier, J. (2003), Falling
Through the Net? A Risk Management Model for Home Ownership Support Schemes,
Positioning Paper, January, Australian Housing and Urban Research Institute,
Melbourne.

377

Guest, R.S. and McDonald, I.M. 2000, ‘Population Ageing and Projections of
Government Social Outlays in Australia’, Australian Economic Review, Vol. 33, No. 1,
pp. 49-64
Gujarati, D. 1992, Essentials of Econometrics, 2nd edition, McGraw-Hill, United States
of America
Haig, B.D. and Wood, M.P. 1976, ‘A Simulation Study of Married Women in the
Australian Work Force 1961-72’, Australian Economic Papers, Vol. 15, December, pp.
171-85
Hancock, R. 1998, ‘Can Housing Wealth Alleviate Poverty among Britain’s Older
Population?’, Fiscal Studies, Vol. 19, No. 3, pp. 249-72
Harding, A. 1993, Lifetime Income Distribution and Redistribution: Applications of a
Microsimulation Model, Elsevier Science Publishers B.V., North-Holland
Harding, A. and Polette, J. 1995, ‘The Price of Means-Tested Transfers: Effective
Marginal Tax Rates in Australia in 1994’, Australian Economic Review, 3rd Quarter, pp.
100-5
Harding, A., King, A. and Kelly, S. 2002, Trends in the Incomes and Assets of Older
Australians, Discussion Paper No. 58, June, National Centre for Social and Economic
Modelling, University of Canberra, Canberra
Heckman, J.J. 1979, ‘Sample Selection Bias as a Specification Error,’ Econometrica,
Vol. 47, January, pp. 153-61
Henderson, R.F. 1975, Poverty in Australia, Commission of Inquiry into Poverty First
Main Report, Vol.1, April, Australian Government Publishing Service, Canberra
HUD (Department of Housing and Urban Development) 1994, Home Equity
Conversion Mortgages Handbook 4235.1 REV-1, online, http://www.hudclips.org
(Accessed 18/05/02)
HUD (Department of Housing and
http://www.hud.gov (Accessed 28/03/02)

Urban

Development)

2002,

online,

Hulse, K., Randolph, B., Toohey, M., Beer, G. and Lee, R. 2003, Understanding the
Roles of Housing Costs and Housing Assistance in Creating Employment Disincentives,
Australian Housing and Urban Research Institute Positioning Paper, May, Melbourne
Hurd, M.D. 1990, ‘Research on the Elderly: Economic Status, Retirement, and
Consumption and Saving’, Journal of Economic Literature, Vol. 28, June, pp. 565-637
IAESR (Institute of Applied Economic and Social Research) various years, Poverty
Lines: Australia, University of Melbourne, Melbourne

378

Ingles, D. 2000, Structural Ageing, Labour Market Adjustment and the Tax/Transfer
System, Department of Family and Community Services Policy Research Paper No. 5,
AusInfo, Canberra
Jackson, J. and Kaserman, D. 1980, ‘Default Risk on Home Mortgage Loans: A Test of
Competing Hypotheses’, Journal of Risk and Insurance, Vol. 4, pp. 678-690
Jeffrey, A. 1995, Handbook of Mathematical Formulas and Integrals, Academic Press,
San Diego
Johnson, D. 1987, ‘The Calculation and Use of Poverty Lines in Australia’, Australian
Economic Review, 4th Quarter, Institute of Applied Economic and Social Research,
University of Melbourne, Melbourne
Johnson, D. and Dawkins, P. 1998, ‘Poverty and the Life Cycle’, in Fincher, R. and
Nieuwenhuysen, J. (eds), Australian Poverty: Then and Now, Melbourne University
Press, Melbourne
Johnson, P. 1999, ‘Ageing in the Twenty-First Century: Implications for Public Policy’
in Productivity Commission and Melbourne Institute of Applied Economic and Social
Research 1999, Policy Implications of the Ageing of Australia’s Population, Conference
Proceedings, AusInfo, Canberra
Johnson, R.W. 1999, ‘Distributional Implications of Social Security Reform for the
Elderly: The Impact of Revising COLAs, the Normal Retirement Age, and the Taxation
of Benefits’, National Tax Journal, September, Vol. 52, Issue 3, pp. 505-529
Kalisch, D.W. and Aman, T. 1998, Retirement Income Systems: The Reform Process
across OECD Countries, Working Paper AWP3.4, OECD, Paris
Kapur, V. and Gupta, A. 2000, ‘Chapter 1: Introduction and Overview’ in Kapur, V.
and Gupta, A. (eds) 2000, Microsimulation in Government Policy and Forecasting,
Elsevier Science B.V., Amsterdam
Karmel, R. 1998, Housing Assistance: Reports on Measurement and Data Issues,
Welfare Division Working Paper No. 17, Australian Institute of Health and Welfare,
Canberra
Kelly, S. 2001, Trends in Australian Wealth – New Estimates for the 1990s, NATSEM
Conference Paper No. 8, Presented at the 30th Annual Conference of Economists, Perth,
26 September
Kewley, T.H. 1973, Social Security in Australia, 1900-72, Sydney University Press,
Sydney
Khan, Q. 1999, ‘Australia’s Retirement income system: An Example of Sustainable
Cost-Effective Coverage’ in Productivity Commission and Melbourne Institute of
Applied Economic and Social Research 1999, Policy Implications of the Ageing of
Australia’s Population, Conference Proceedings, AusInfo, Canberra

379

Killingsworth, M.R. 1983, Labor Supply, Cambridge University Press, New York
King, A. 1998, “Income Poverty Sinced the Early 1970s’ in Fincher, R. and
Nieuwenhuysen, J. (eds), Australian Poverty: Then and Now, Melbourne University
Press, Melbourne
King, A. and Baekgaard, H. 1996, Modelling the Accumulation and Distribution of
Australian Household Assets, NATSEM Conference Paper No. 4, Presented at the 24th
General Conference of the International Association for Research in Income and
Wealth, Lillehammer, 18th – 24th August
King, A., Baekgaard, H. and Harding, A. 1999a, Australian Retirement Incomes,
Discussion Paper No. 43, August, National Centre for Social and Economic Modelling,
University of Canberra, Canberra
King, A., Walker, A. and Harding, A. 1999b, Social Security, Ageing and Income
Distribution in Australia, Discussion Paper No. 44, August, National Centre for Social
and Economic Modelling, University of Canberra, Canberra
Klevmarken, A. 1997, Modelling Behavioural Response in Euromod, DAE Working
Paper, No. 9720, University of Cambridge, Cambridge
Klevmarken, A. and Olovsson, P. 1995, ‘Direct and Behavioural Effects of Income Tax
Changes: Simulations with the Swedish Model MICROHUS’, in A. Harding (ed.)
(1996), Microsimulation and Public Policy, Elsevier, New York.
Knox, G. 2003, Retirement Intentions of Mature Age Workers, Paper presented at the
Australian Social Policy Conference, 9-11 July, University of New South Wales, NSW
Kotlikoff, L.J., Smetter, K. and Walliser, J., 1996, ‘Privatising US Social Security – A
Simulation Study’, Pensions Systems: from Crisis to Reform
Kutty, N.K. 1998, ‘The Scope for Poverty Alleviation among Elderly Homeowners in
the US through Reverse Mortgages’, Urban Studies, Vol. 35, No. 1, January, pp. 113-29
Lambert, S. 1994, Modelling Income Tax and the Medicare Levy in STINMOD,
Technical Paper No. 4, September, National Centre for Social and Economic
Modelling, University of Canberra, Canberra
Lambert, S., Percival, R., Schofield, D. and Paul, S. 1994, An Introduction to
STINMOD: A Static Microsimulation Model, Technical Paper No. 1, October, National
Centre for Social and Economic Modelling, University of Canberra, Canberra
Lambrech, B., Perraudin, W. and Satchell, S. 1997, ‘Time to Default in the UK
Mortgage Market’, Ecnomic Modelling, Vol. 14, pp. 485-499
Landt, J. 1998, Housing Affordability of Low-income Households in Australia, 1981-82
to 1994-95, Paper presented to the 27th Conference of Economists, Sydney, 28
September – 1 October, National Centre for Social and Economic Modelling,
University of Canberra, Canberra

380

Landt, J. and Bray, R. 1997, Alternative Approaches to Measuring Rental Housing
Affordability in Australia, Discussion Paper No. 16, National Centre for Social and
Economic Modelling, University of Canberra, Canberra
Layard, R., Barton, M. and Zabalza, A. 1980, ‘Married Women’s Participation and
Hours’, Economica, Vol. 47, pp. 51-72
Lee, R. and Skinner, J. 1999, ‘Will Aging Baby Boomers Bust the Federal Budget?’,
Journal of Economic Perspectives, Vol. 13, No. 1, Winter, pp. 117-140
Leibfritz, W. 2003, ‘Retiring Later Makes Sense’, OECD Observer, 13 January, OECD,
Paris
Lewis, P., Garnett, A., Drake, P., Juttner, J., Norris, K. and Treadgold, M. 1998, Issues,
Indicators and Ideas: A Guide to the Australian Economy, Longman, Melbourne
Martin, J. 1996, ‘Measures of Replacement Rates for the Purpose of International
Comparisons: A Note’, Economic Studies, No. 26, pp. 100-115
Mayer, C. J., and Simons, K. 1994, ‘Home equity conversions and the Liquidity of
Housing Wealth’, Journal of the American Real Estate and Urban Economics
Association, Summer 1994, Vol. 22, No. 2, pp. 235-255
McColl, B., Pietsch, L. and Gatenby, J. 2001, ‘Income and Welfare Special Article –
Household Income, Living Standards and Financial Stress’, Australia Now,
http://www.abs.gov.au (Accessed 12/03/02)
McDonald, P. and Kippen, R. 1999, ‘Ageing: the Social and Demographic
Dimensions’, in Productivity Commission and Melbourne Institute of Applied
Economic and Social Research (1999), Policy Implications of the Ageing of Australia’s
Population, Conference Proceedings, Melbourne, 18-19 March, AusInfo, Canberra
McIntosh, G., 1998, The ‘Boomer Bulge’: Ageing Policies for the 21st Century’,
Information and Research Services, Research Paper No. 4 1998-99
Melbourne Institute of Applied Economic and Social Research 1996, Poverty Lines:
Australia, September Quarter, University of Melbourne, Melbourne
Merrett, A. J. and Sykes, A. 1973, The Finance and Analysis of Capital Projects, 2nd
Edition, Longman, UK
Merrilees, W. 1982, ‘The Mass Exodus of Older Males from the Labour Force: an
Exploratory Analysis’, Australian Bulletin of Labour, No. 8, pp. 81-94
Merrilees, W.J. 1983, ‘Pension Benefits and the Decline in Elderly Male Labour force
participation’, Economic Record, Vol. 59, September, pp. 260-270

381

Merrill, S. R., Finkel, M., and Kutty, N. K. 1994, ‘Potential Beneficiaries from Home
equity conversion Products for Elderly Homeowners: An Analysis of AHS Data’,
Journal of the American Real Estate and Urban Economics Association, Summer 1994,
Vol. 22, No. 2, pp. 257-299
Miller, P.W. 1983, On Explanations of Declining Labour force participation among
Older Males, Discussion Paper No. 74, Centre for Economic Policy Research,
Australian National University, Canberra
Miller, P.W. and Volker, P.A. 1983, ‘A Cross-Section Analysis of the Labour force
participation of Married Women in Australia’, Economic Record, Vol. 59, March, pp.
28-42
Mitchell, D., Harding, A. and Gruen, F. 1994, ‘Targeting Welfare’, The Economic
Record, Vol. 70, pp. 315-40
Moore, D. 1997, ‘The Effects of the Social Welfare System on Unemployment’,
Australian Bulletin of Labour, Vol. 23, No. 4, December, pp. 275-94
Morrow, I. 2000, ‘The Internal Migration of Disability Support Pension Recipients:
Finding s from the FaCS Longitudinal Data Set’, Australian Social Policy, 2000/2,
Department of Family and Community Services, Canberra
Murphy, K.M. and Welch, F., 1998, ‘Perspectives on the Social Security Crisis and
Proposed Solutions’, American Economic Review Papers and Proceedings, Vol. 88, no.
2, pp. 142-150
NAHC (National Association of Housing
http://www.coophousing.org (Accessed 21/04/02)

Cooperatives)

2002,

Glossary,

Nathan Associates Inc. 2000, The Likely Impacts of Rent De-Control on District of
Columbia Residents, District of Columbia Financial Responsibility and Management
Assistance Authority Final Report, June, Arlington
National Population Inquiry 1975, Population and Australia: A Demographic Analysis
and Projection, Vols. 1 and 2, AGPS, Canberra.
NCHEC (National Center for Home Equity Conversion) 2001, Life Expectancy,
http://www.reverse.org (Accessed 28/03/02)
Ning, M. 2003, Telephone conversation with ABS statistician, 7.20a.m., 14/10/03
O’Brien, M.J. 2000, ‘Older Male Labour force participation: The Role of Social
Security and Hidden Unemployment, Australian Journal of Labour Economics,
September, Vol. 4, No. 3, pp. 206-23
OECD (Organisation for Economic Co-operation and Development) 1982, The OECD
List of Social Indicators, OECD, Washington D.C.

382

OECD (Organisation for Economic Co-operation and Development) 1996, Policy
Implications of Ageing Populations: Introduction and Overview, Working Paper No.
33, OECD, Paris
OECD (Organisation for Economic Cooperation and Development) 1999, OECD
Ageing Questionnaire for the 2000 Report on Progress: Australia, Revised Response,
December, OECD, Paris
OECD (Organisation for Economic Cooperation and Development) 2002, ‘Increasing
Employment: The Role of Later Retirement’, OECD Economic Outlook, December,
Issue 72, pp. 137-55
Olsberg, D. 1997, Ageing and Money: Australia’s Retirement Revolution, Allen and
Unwin, NSW
Oswald, A.J. 1996, A Conjecture on the Explanation for High Unemployment in the
Industrialised Nations: Part I, mimeo, Warwick University
Oswald, A.J. 1997, Theory of Homes and Jobs, mimeo, Warwick University
Ozanne, E. 1996, ‘Constructing and Reconstructing Old Age: The Evolution of Aged
Policy in Australia’, in McMahon, A., Thomson, J. and Williams, C. (1996),
Understanding the Australian Welfare State: Key Documents and Themes, Tertiary
Press, Victoria
Parliament of Australia 1997, Budget Review 1997-98, May,
http://www.aph.gov.au/library/pubs/budget/1997-98/1997-98BR01.htm
23/05/04)

Available:
(Accessed

Partridge, M.D. and Rickman, D.S. 1997, ‘The Dispersion of US State Unemployment
Rates: The Role of Market and Non-market Equilibrium Factors, Regional Studies, Vol.
31, pp. 593-606
Pehkonen, J. 1997, ‘Unemployment and Homeownership’, Applied Economic Letters,
Vol. 6, pp. 263-265
Percival, R. 1998, Changing Housing Expenditure, Tenure Trends and Household
Incomes in Australia, 1975-76 to 1997, Discussion Paper No. 28, National Centre for
Social and Economic Modelling, University of Canberra, Canberra
Peterson, P.G. 2000, ‘The New Century’s Great Challenge’, Forum for Applied
Research and Public Policy, Winter, PP. 42-48
Pindyck, R.S. and Rubinfeld, D.L. 1991, Econometric Models and Economic Forecasts,
Third Edition, McGraw-Hill Inc., Singapore
Podger, A., Raymond, J. and Jackson, W. 1980, The Relationship Between the
Australian Social Security and Personal Income Taxation Systems – A Practical
Examination, Research Paper No. 9, Department of Social Security, Canberra

383

Polette, J. 1995, Distribution of Effective Marginal Tax Rates Across the Australian
Labour Force, Discussion Paper No. 6, August, National Centre for Social and
Economic Modelling, University of Canberra, Canberra
Preston, A.C. 2003, ‘Gender Earnings and Part-Time Pay in Australia: 1990-1998’,
British Journal of Industrial Relations, Vol. 41, No. 3, pp. 417-433
Quercia, R. and Stegman, M. 1992, ‘Residential Mortgage Default: a Review of the
Literature’, Journal of Housing Research, Vol. 3, No. 1, pp. 341-379
Quinn, J.F. 1987, ‘The Economic Status of elderly income units: Beware of the Mean’,
Review of Income and Wealth, Vol. 33, No. 1, pp. 63-82
Ramanathan, R. 1992, Introductory Econometrics: With Applications, 2nd Edition,
Harcourt Brace Jovanovich, Florida
RBA (Reserve Bank of Australia) 2001, Australian Economic Statistics 1949-50 to
1996-97, Occasional Paper No. 8, http://www.rba.gov.au/Statistics/op8_index.html
(Accessed 17/02/03)
RBA (Reserve Bank of Australia) 2002, Bulletin Statistical Tables, online,
http://www.rba.gov.au (Accessed 05/05/02)
RBA (Reserve Bank of Australia) 2003, Bulletin Statistical Tables, online,
http://www.rba.gov.au (Accessed 01/09/03)

Redmond, G. 1999, Tax-Benefit Policies and Parents’ Incentives to Work: The Case of
Australia 1980-1887, Discussion Paper No. 104, July, Social Policy Research Centre,
University of New South Wales, NSW
Richardson, J. and Robertson, I. 1999, ‘Ageing and the Cost of Health Services’, in
Productivity Commission and Melbourne Institute of Applied Economic and Social
Research 1999, Policy Implications of the Ageing of Australia’s Population, Conference
Proceedings, AusInfo, Canberra
Rodda, D. T., Herbert, C., and Lam, K., 2000, Evaluation Report of FHA’s Home
Equity
Conversion
Mortgage
Insurance
Demonstration,
Contract
No.
DU100C000005978, Task Order No. 12, Final Report, March 31, Department of
Housing and Urban Development, US
Rosenman, L., Warburton, J. and Le Broque, R. 1996, ‘Early Retirement and Women’,
in Department of Social Security (1996), Early Retirement Seminar, 14 December 1995,
AGPS, Canberra
Ross, R.T. 1986, ‘Analysis of the 1980 Sydney Survey of Work Patterns of Married
Women: Further Results’, Economic Record, Vol. 62, pp. 325-37

384

Ross, R.T. 1990, A Probit Analysis of the Factors Influencing Labour Market Success
of Aborigines in New South Wales, Discussion Paper NO. 27, November, Social Policy
Research Centre, University of New South Wales, NSW
Ross, R.T. 1993, ‘A Probit Analysis of Aboriginal Employment Prospects in New South
Wales’, Economic Record, Vol. 69, No. 206, September, pp. 253-8
Ross, R.T. and Saunders, P. 1993, ‘The Labour force participation Behaviour of Sole
Mother and Married Mothers in Australia: Evidence from the 1986 Income Distribution
Survey’, Australian Economic Papers, Vo. 32, June, pp. 116-33
Saunders, P. 1994, Welfare and Inequality: National and International Perspectives on
the Australian Welfare State, Cambridge University Press, UK
Saunders, P. 1996, Dawning of a New Age? The Extent, Causes and Consequences of
Ageing in Australia, Discussion Paper No. 75, December, Social Policy Research
Centre, University of New South Wales, New South Wales
Saunders, P., Bradbury, B. and Whiteford, P. 1989, ‘Unemployment Benefit
Replacement Rates’, Australian Bulletin of Labour, Vol. 13, No. 3, pp. 223-44
Sen, A. 1992, Inequality Re-Examined, The Clarendon Press, Oxford
Sirmans, G.S., Sirmans, C.F. and Turnbull, G.K. 1999, ‘Prices, Incentives and Choice
of Management Form’, Regional Science and Urban Economics, Vol. 29, pp. 173-95
StataCorp. 2001, Stata 7 Reference H-P, Stata Press, College Station, Texas
Statistical Clearing House n.d., Sample Size Calculator, Available:
http://www.sch.abs.gov.au/SCH/A1610103.NSF/ContentLookup/Sample%20Size%20C
alculator%20Description?OpenDocument (Accessed 30/04/05)
Stricker, P. and Sheehan, P. 1981, Hidden Unemployment: The Australian Experience,
Institute of Applied Economic and Social Research, University of Melbourne,
Melbourne
Travers, P. and Richardson, S. 1993, Living Decently: Material Well-Being in Australia,
Oxford University Press, Melbourne
Treasury
1997,
Budget
Paper
No.
1
http://www.budget.gov.au/1997-98 (Accessed 23/04/04)

1997-98,

Available:

Treasury 2001, ‘Towards Higher Retirement Incomes for Australians: A History of the
Australian Retirement income system since Federation’, Economic Roundup, 2001
Centenary
Edition,
Available:
http://www.treasury.gov.au/publications/EconomicPublications/EconomicRoundUp/20
01CentenaryEdition/4round.htm (Accessed 28/06/02)
Tukey, J.W. (1949), ‘One Degree of Freedom for Non-Additivity’, Biometrics, Vol. 5,
pp. 232-242

385

Unikowski, I. 1989, Veterans of Labour, Veterans of War: Commonwealth Payments to
the Aged, 1909-1987, Social Security Review Background / Discussion Paper No. 28,
Department of Social Security, Canberra
VandenHeuvel, A. 1999, ‘Mature Age Workers: Are They a Disadvantaged Group in
the Labour Market?’, Australian Bulletin of Labour, Vol. 25, No. 1, March, pp. 11-22
Venti, S.F. and Wise, D.A. 1991, ‘Aging and the Income Value of Housing Wealth’,
Journal of Public Economics, Vol. 44, pp. 371-397
Visco, I. 2001, ‘Tackling the Economic Consequences of Ageing’, The OECD
Observer, Summer, OECD, Paris
Walter, J.F. and Vatter, H.G., 1999, ‘Do We Want to Raise the Age of Eligibility for
Social Security Retirees?’, Journal of Economic Issues, September, pp. 729-734
Warren, N. and Symons, E. 1995, ‘Modelling Consumer Behavioural Response to
Community Tax Reforms in Microsimulation Models’, in A. Harding (ed.). (1996),
Microsimulation and Public Policy, Elsevier, New York.
Whiteford, P. 1995, The Use of Replacement Rates in International Comparisons of
Benefit Systems, Discussion Paper No. 54, January, Social Policy Research Centre,
University of New South Wales, NSW
Whiteford, P. and Angenent, G. 2001, The Australian System of Social Protection – An
Overview, Second Edition, Occasional Paper No. 6, Department of Family and
Community Services, AusInfo, Canberra
Whiteford, P. and Bond, K. 1999, ‘Income Support, Retirement Incomes and the Living
Standards of Older People: Trends and Comparisons’, in Productivity Commission and
Melbourne Institute of Applied Economic and Social Research, 1999, Policy
Implications of the Ageing of Australia’s Population, Conference Proceedings 18-19
March, AusInfo, Canberra
Whiteford, P. and Bond, K. 2000, Trends in the Incomes and Living Standards of Older
People in Australia, Policy Research Paper No. 6, Department of Family and
Community Services, Canberra
Whitlock, B. 1994, Does the Social Security Income Support System Remove the
Incentive to Work?, Discussion Paper No. 303, January, Centre for Economic Policy
Research, Australian National University, Canberra
Wood, G.A., Watson, R. and Flatau, P. 2003, A Microsimulation Model of the
Australian Housing Market with Applications to Commonwealth and State Policy
Initiatives, Final Report, March, Australian Housing and Urban Research Institute,
Western
Australia,
http://www.ahuri.edu.au/attachments/80088_final_microsimulation.pdf
(Accessed
11/08/03)

386

Wood, G.A. 1999, ‘Home-Owner Residential Property Taxes and their Burden on Net
Personal Wealth: An Empirical Study for Australia’, Urban Studies, Vol. 36, No. 2, pp.
239-254

387

