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We investigate whether households adjust their asset portfolios just prior to retirement in ways that are
consistent with maximizing eligibility for a means-tested public pension. We utilize detailed micro data
for a nationally-representative sample of Australian households to estimate a system of asset equations
which are constrained to add up to net worth. Our results provide little evidence that healthy house-
holds or couples are responding to the incentives embedded in the means tests determining pension
eligibility by reallocating assets. While there are some differences in asset portfolios associated with
having an income near the income threshold, being of pensionable age, and being in poor health, these
differences are often only marginally significant and are not clearly consistent with the incentives
inherent in the Australian age pension eligibility rules. Any behavioral response to the incentives
inherent in the age-pension means test appears to be predominately concentrated among single pen-
sioners who are in poor health.

1. Introduction

Countries around the world are struggling with the challenges associated with
providing old-age support to an ever increasing share of their populations. The
dramatic expansion in the fraction of those over the age of 65—in the face of a
constant, or in some cases even declining, workforce-age population (see Gruber,
2001; Visco, 2002)—has raised serious concerns about pay-as-you-go funding
mechanisms. Many countries have responded by moving to reduce their public
pension liabilities through increases in the statutory retirement age, enhanced
incentives for private savings, and greater targeting of public pensions (Whitehouse
and Queisser, 2007). Younger cohorts of workers appear to have reacted to this
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general trend in the downsizing of public pensions by increasing their voluntary
savings for old age (see Börsch-Supan, 1996; Börsch-Supan and Reil-Held, 1998).

Means testing, in particular, has been central to reducing the fiscal burden of
universal pension provision by targeting limited public resources toward those
elderly in the greatest need (Knox, 1995; Sefton et al., 2008; Sefton and van de
Ven, 2009). Moreover, nearly all proposals to transform unfunded (public) into
funded (private) pension systems retain some form of residual publicly-funded
saftey net (Disney, 2000), which inevitably must involve the means testing of
benefits. Means testing, however, is administratively complex and results in higher
effective marginal tax rates that can lead to disincentives to save before or to accept
employment after retirement age (Knox, 1995; Willmore, 2000). Understanding
how the design of the pension system affects household behavior is crucial to
understanding the consequences of public pension reforms at both the micro and
macro level. Unfortunately, however, most of the literature analyzing behaviorial
responses to means testing has focused on non-retirement benefits which, although
qualitatively similar, may have different quantitative effects (Sefton et al., 2008).

More specifically, a number of studies have quantified the degree of substitu-
tion between public pensions and private savings (see Börsch-Supan and Reil-Held,
1998; Williamson, 1999; Attanasio and Brugiavini, 2003; Hurd et al., 2009).
Researchers have also investigated the effect of specific pension reforms on retire-
ment ages and savings levels, as well as the level and distribution of retirement
incomes (see Beetsma et al., 2001; Bonin et al., 2001; Bingley et al., 2002; Manto-
vani et al., 2005; Jiménez-Martín and Sánchez Martín, 2007; Sánchez Martín, 2008;
Geyer and Steiner, 2010). This previous pension literature, however, is nearly silent
on the consequences of means testing per se. An important exception is the recent
work of Sefton et al. (2008) and Sefton and van de Ven (2009). These authors
demonstrate that moving from universal to means-tested public pensions would
have differential effects across the wealth distribution, with poorer households
saving more and delaying retirement and richer households doing the opposite
(Sefton et al., 2008). Moreover, modeling the pension system in the context of the
wider tax and benefits system demonstrates that representative households would
prefer means-tested rather than universal pension benefits which would imply a
substantially greater tax burden (Sefton and van de Ven, 2009). This work is
valuable in quantifying the trade-offs associated with increasing the extent of means
testing. In practise, however, means tests may not be applied uniformly to all income
sources and asset types, raising the potential for households to respond to means
testing by altering not only the level—but also the composition—of savings.1

The objective of this paper is to shed light on this issue by assessing whether
there is any evidence that households adjust their asset portfolios just prior to
retirement in ways that are consistent with maximizing their eligibility for a means-
tested public pension. To this end, we take advantage of recently-available, detailed
micro data for a nationally-representative sample of Australian households. Unlike
previous researchers, we allow asset composition to depend on net worth and

1In Sefton et al. (2008), for example, the extent of means testing is described by: (i) benefit levels;
(ii) the taper rate; and (iii) the value of permitted exclusions. They do not consider the nature of the
exclusions and the effect that this might have on savings behavior.
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estimate a system of asset equations with cross-equation restrictions imposed to
ensure that the adding-up requirement is met (see Blau and Graham, 1990). We also
take advantage of the limited longitudinal information available in our data and
provide additional evidence on the effect of a change in eligibility for a means-tested
public pension on asset portfolios from a simple difference-in-differences exercise.

Australia provides an interesting case for studying these issues because it has
had a public—but targeted—age pension financed from general revenues for a
century. The introduction of a mandatory, employer-based pension system in 1992
implies that Australian retirement income policy now approximates the three pillar
approach common in developed countries (Bateman and Ablett, 2000).2 Despite
this, the Australian age pension remains the central mechanism for ensuring
adequate retirement incomes, with approximately 75 percent of Australians aged
65 and older in receipt of the age pension in 2008.3 Moreover, there are reasons to
believe that the specific nature of the Australian means test provides incentives for
households to allocate their pre-retirement wealth in particular ways (see Section
2.2).

Against this institutional backdrop, we are particularly interested in the fol-
lowing questions. How do the portfolio choices of pre- and post-retirement period
households differ? Second, are these differences consistent with households man-
aging their wealth in a way that maximizes access to the Australian age pension?
These questions are important in shedding light on the capacity of public policy
to—either intentionally or unintentionally—affect the way that households save
for old age. The life-cycle hypothesis provides the foundation for much of the
economic theory surrounding the level and timing of (dis)savings and consump-
tion in old age,4 but is often less useful in understanding how households structure
their wealth portfolios. The riskiness of a household’s retirement income, however,
is ultimately driven by the structure of its asset portfolio.5 The manner in which
public pensions are means tested is likely to affect not only the incentive to save
generally, but also the incentive to structure wealth portfolios in particular ways.
Moreover, gender differences in longevity mean that these issues are particularly
salient for elderly women who are often much more dependent on public pensions
(Preston and Austen, 2001; Jefferson and Preston, 2005).

We find little evidence that healthy households or couples are responding to
the incentives embedded in the asset and income tests used to determine Australian
age pension eligibility by reallocating their assets. While there are some significant
differences in asset portfolios associated with having an income near the income
threshold, being of pensionable age, and being in poor health, these differences are
often only marginally significant, and are not clearly consistent with the incentives
inherent in the Australian age pension eligibility rules. Any behavioral response to

2The three pillars of retirement income are generally considered to be: (1) public pensions and
social security; (2) employer pension plans; and (3) private retirement income. Some researchers also
refer to a fourth pillar which encompases intergenerational transfers (see, for example, Börsch-Supan
and Reil-Held, 1998).

3Authors’ calculation based on the number of age pensioners and the total population aged 65 plus
(Australian Bureau of Statistics, 2008; Harmer, 2009).

4See Blau (2008) for a recent example.
5See Börsch-Supan and Reil-Held (1998), who discuss the risk in terms of both variation in and

inadequacy of retirement income.
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the incentives inherent in the age-pension means test appears to be predominately
concentrated among single pensioners who are in poor health.

In the next section, we briefly present some important features of the institu-
tional context, in particular the means tests, underlying the Australian age pension
which are pertinent to our research questions. In Section 3 we discuss the details of
the data and present descriptive statistics for our estimation sample. The empirical
strategy and regression results are presented and discussed in Sections 4 and 5. Our
conclusions and suggestions for future research are outlined in Section 6.

2. The Australian Age Pension

The age pension is the first pillar in Australia’s retirement income system. It
was introduced in 1909 in an effort to alleviate poverty among older Australians.
From its inception, receipt of the age pension has always been subject to means
tests that, until the 1980s, were frequently changed, usually in the direction of
expanded access (see Knox, 1995). The Australian government moved in the
1980s, however, to reverse this trend and increase targeting of the age pension by
tightening the income test and introducing an asset test. Minimum compulsory
employer pension contributions were also introduced in 1992 in an effort to extend
private pension coverage to a broad group of labor market participants (Atkinson
et al., 1999; Bateman and Ablett, 2000; Preston and Austen, 2001). This—along
with tax incentives to encourage private savings—is expected to reduce future
cohorts’ reliance on the age pension (Preston and Austen, 2001). Until then,
however, the age pension remains the primary mechanism for delivering retirement
income to more than two million Australians over the age of 65 (Harmer, 2009).

Eligibility for an age pension is first contingent on a residency requirement
and age restriction. A claimant must be an Australian resident at the time his or her
claim is lodged. The claimant must also have been a resident for a total of at least
ten years, including five consecutive years.6 Men become eligible at age 65 while
women’s eligibility is in the process of being gradually increased from age 60 in
1995 to age 65 by 2014.

The receipt of the age pension is not universal. Benefits are determined by
tests of both income and assets—whichever results in the lowest payment—making
the arbitrage between the optimal levels of income and assets very complex.
Furthermore, age pensioners can also receive subsidies for health care, pharma-
ceuticals, public transport, utilities, and rent. Thus, there is an incentive at the
margin to qualify for a small pension in order to take advantage of the various
additional, lump-sum benefits derived from these subsidies.7

In March 2006,8 single recipients of the age pension received a maximum basic
pension of $499.70 per fortnight.9 Partnered recipients received a maximum of

6There are exceptions to this general rule for claimants who were resident in certain countries with
which Australia has an International Social Security Agreement, newcomers under special programs,
or those widowed in Australia who do not meet the 10 year residency requirement.

7See Harmer (2009) for additional details regarding supplementary payments.
8The details of the age pension program discussed in this section are relevant for 2006, the period

covered by our data sample. All historical rates are taken from the online version of the Guide to Social
Security Law (Australian Government, 2010).

9All amounts are in Australian dollars.
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$417.20 each. These basic pension rates are explicitly set at 25 percent of gross male
average weekly earnings (MATWE) for single recipients. They are adjusted every six
months in line with changes in the consumer price index or average male earnings—
whichever is greater. As mentioned above, eligible single and partnered recipients
could also collect an additional $21.30 and $15.80 per fortnight each in the form of
a pension supplement and pharmaceutical allowance. Moreover, additional income
support is also available to eligible non-homeowners in the form of rent assistance.

The maximum pension payable—the maximum payment rate—is the sum of
the maximum basic pension and all relevant income supplements before consider-
ation is given to the age pension means tests, i.e. before any benefit reduction
associated with having income or assets exceeding the relevant thresholds.

2.1. Income and Asset Tests

Australians reaching pension age are entitled to receive the maximum payment
rate so long as their assessable income is less than than an income disregard of $128
per fortnight if they are single and less than $120 per fornight if they are partnered.10

The most common sources of assessable income include: salaries and
wages; net income from businesses; the monetary value of non-income benefits;
pension income; annuity income; net income from real estate; profits and distri-
butions from private trusts and businesses; and deemed income from financial
investments.11

In deeming income from financial investments, the Australian government
assumes that these investments are earning a specific, fixed rate of return, regard-
less of the rate that they are actually earning. The first $38,400 of financial invest-
ments for a single person or the first $63,800 of financial investments for a couple
is deemed to be earning a rate of 3 percent. Remaining financial investments are
deemed to be earning 5 percent.

The maximun pension benefits are withdrawn at a rate of $0.40 for singles for
each dollar of assessable income in excess of the income disregard of $128 per
fortnight. Partnered individuals’ assessable income is equal to the per capita assess-
able income of the couple as a whole. Benefit payments are then reduced by $0.20 per
fortnight for each dollar of ordinary income in excess of an income disregard of $114
per fortnight. As a result, eligible single individuals receive a partial pension so long
as their income is less than $1557.75 per fortnight, while partnered individuals
receive a partial pension so long as their income is less than $1301.00 each.

The receipt and level of age pension benefits are also subject to an assets test
in which home ownership status plays a central role. In particular, singles (couples)
holding less than $161,500 ($229,000) in assets qualify for a full age pension under
the asset test if they own their home; these asset thresholds increase to $278,500
($346,000) if they do not.

It is important to note, however, that the claimant’s principal place of resi-
dence is exempt from the asset test, implying that the asset test is a function of

10Couples living separately due to illness or respite care are subject to the income threshold for
singles.

11See Centerlink (http://Centrelinkwww.centrelink.gov.au) for a comprehensive list of all assess-
able and exempt incomes.
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homeowner status, but is independent of the value of the principal residence. The
most common assessable assets include financial investments, real estate (holiday/
investment properties), any assets held in pension and rollover funds (for those of
pensionable age), and personal assets such as home contents and motor vehicles.12

Assets exceeding these exemption amounts reduce pension benefits by $3 per
fortnight for every $1000 of assets in excess. As a result, we estimate that single
homeowners are entitled to a partial pension under the asset test so long as the
total value of their assessable assets does not exceed $328,069.13 Similarly, each
partnered homeowner is entitled to a partial pension so long as the total net value
of their assessable assets does not exceed $253,566 each.14

The final age pension benefit is determined by taking the lowest benefit
payable under either the income or the asset test. Benefit levels are subject to
periodic revaluation. For example, the value of financial assets and the associated
deemed income stream are updated automatically every six months to account for
changes in market prices. Moreover, pensioners are also required to report any
major changes in their financial circumstances that might affect their pension
entitlement within a fortnight. Benefit reviews are conducted each time substan-
tively new information is received.15

2.2. The Incentives to Reallocate Assets

Sefton and van de Ven (2009) demonstrate that means testing of public
pensions has important implications for the level of household savings. However,
there is also reason to believe that the way that these income and asset tests are
applied generates incentives for households to also structure their given retirement
assets in particular ways (see Atkinson et al., 1995; Barrett and Tseng, 2008; Cho
and Sane, 2009).

Cho and Sane (2009), for example, argue that the favorable treatment of
individuals’ principal residence in the age pension asset test leads to higher than
average home ownership rates in Australia. One might also expect homeowners to
rebalance their portfolios in such a way as to allocate more of their wealth toward
their homes and less of their wealth toward other assets upon reaching pension
age. Specifically, households may have an incentive to increase their home equity
and decrease their equity in other assets which yield an income. This would in
effect reduce the value of assets subject to the asset test and decrease the deemed
income associated with financial wealth which factors into the income test. Both
increase the probability that a household will qualify for the age pension.

The government’s income deeming rule may also create incentives for house-
holds to structure their portfolios in particular ways. Because financial assets are

12See Centrelink (http://www.centrelink.gov.au/internet/internet.nsf/factors/assets_assessable.
htm) for a comprehensive list of all assessed assets under the assets test.

13Estimated as the basic fortnightly pension rate divided by $0.003 plus the asset limit to qualify for
full pension. See Australian Government (2010) for further details regarding relevant pension rates,
asset value limits, and effective taper rates.

14The value of each partner assessable assets is taken to be 50 percent of the total net value of all
eligible assets shared by the couple.

15See section 6.1.1 of Australian Government (2010) for detailed information on the provisions,
causes and types of income and assets reviews.
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deemed to earn a specific, relatively low, rate of return, households may direct their
financial wealth toward riskier financial assets that are expected to earn returns
above the deemed rate rather than safer assets with returns lower than the deemed
rate. Thus, we expect that the riskiness of households’ financial assets may be
increased by the deeming rules; however, it is less clear how these deeming rules
affect the incentives to hold financial wealth overall.16 Households attempting to
qualify for the age pension under the income test may also have an incentive to
shift their investments away from financial assets and toward lifestyle assets
(e.g. cars, recreational vehicles, holiday homes) that do not generate additional
income.

Perhaps even more importantly, many Australian retirees have the ability to
take their employer-provided pensions as lump sums, rather than as income
streams, which exacerbates the influence of means testing the age pension
(Atkinson et al., 1995). This leads to concerns that the means test creates incentives
for older Australians to reduce their wealth at retirement by simply purchasing
expensive consumer goods—for example, by cashing out pensions to finance
expensive holidays—and then relying on the publicly-provided age pension.

Finally, Australian age pensioners are eligible to receive subsidies for health
care or pharmaceuticals. As a result, the incentives to reallocate assets in order to
qualify for the age pension may be particularly strong for those in poor health.

Thus far, the evidence on the extent to which Australian households act on
these incentives remains inconclusive. Atkinson et al. (1999), for example, inves-
tigate the complex set of decisions which constitute the “retirement maze” and
conclude that Australian households rarely face an obvious strategy for negotiat-
ing it. Despite this, their numerical modeling exercise demonstrates that the age
pension means test generates strong incentives for Australians to restructure their
wealth and consumption at retirement. Cho and Sane (2009) investigate this issue
empirically, however, and find little evidence that Australian households draw
down their financial wealth in order to qualify for the age pension. On the other
hand, Barrett and Tseng (2008) argue that the fact that Australian households
above the pension-eligibility age continue to hold large assets rather than convert-
ing them to an income stream may itself be evidence that the means test underlying
the age pension is affecting behavior.

Given this institutional context it seems reasonable to expect that the target-
ing of age pension benefits affects the incentives for Australian households to not
only accumulate wealth generally, but also to allocate wealth toward some and
away from other assets. In what follows, we compare the asset portfolios of equally
wealthy households in the decades immediately before and immediately after
reaching pensionable age. This allows us to abstract from the effect of means
testing on savings levels and to concentrate on households’ asset allocation. Our
interest is in assessing whether or not the variation in asset portfolios across age
and health status is consistent with the incentives inherent in the income and asset
tests underpinning the age pension.

16Unfortunately, our data are not detailed enough to permit us to examine the riskiness of
households’ financial assets.
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3. The HILDA Survey

The data come from the Household Income and Labour Dynamics in Aus-
tralia (HILDA) Survey, which is a longitudinal survey of Australian households
encompassing approximately 13,000 individual respondents living in more than
7,000 households. HILDA data provide the only microlevel, longitudinal data on
household wealth holding in Australia (see Wooden et al., 2002; Heady et al.,
2005; Watson, 2009). Our analysis relies primarily on 2006 (wave 6) data. We have
necessarily made a number of sample restrictions. Because household wealth can
be difficult to measure and conceptualize in households with multiple families, we
have dropped a small number of multi-family households, group households, and
related-family households. We have also dropped all single- or couple-headed
households in which the respondent (or his or her partner) did not provide an
interview. Finally, in order to maintain a sufficiently large sample of households
around retirement age, we restrict our sample to all households in which the
reference person is between 55 and 74 years of age. These restrictions result in a
primary analysis sample of 867 couple-headed households and 602 single-headed
households in 2006.17

Most of HILDA’s wealth components are collected at the household level.18

In this paper, we consider the way that wealth is distributed across five broad asset
types. We have defined these five asset types so as to capture the possible incentives
to reallocate assets that are embedded in the 2006 income and asset tests under-
pinning the Australian age pension. Specifically, we focus on the following: net
financial wealth, net business equity, net equity in one’s own home, lifestyle assets,
and the total value of pension assets.19 Net financial wealth is calculated as the total
value of interest-bearing assets held in banks and other institutions, stocks and
mutual funds, life insurance funds, trust funds, and collectibles minus the total
value of unsecured debts (which also include car loans). Net home equity captures
households’ equity (net value) in their principal residences. Net business equity
includes the net value of all business shares owned by all household members.
Lifestyle assets include all non-liquid assets which do not necessarily generate a
steady income stream, including all transport and recreational vehicles (such as
boats or caravans) and all other real estate (such as holiday homes and other
properties) owned by household members.20 The pension component of net worth
includes the total amount of pension capital owned by all household members.

HILDA does not use the concept of a reference person (or household head).
Consequently, in couple-headed households, we define the head of household to be
the oldest partner. We then separately account for the age of household heads and
their spouses in the estimation model. Moreover, our analysis considers single- and

17Couple-headed households include both married and cohabiting couples.
18See Heady (2003) for a detailed discussion of wealth measurement in HILDA.
19Pension wealth is measured by the value of all mandatory and voluntary contributions by

employers into pension funds or retirement saving accounts as well as all individual contributions into
voluntary pension accounts. Voluntary contributions into individual pension accounts often benefit
from generous tax treatment and operate similarly to Individual Retirement Accounts (IRA) in the
U.S. or Registered Retirement Savings Plans (RRSP) in Canada.

20We consider the total value of all vehicles, not vehicle equity because the amount of any car loans
is combined with other debts (such as other loans, hire purchase, or overdraft) in the HILDA survey,
making it impossible to derive a measure of vehicle equity.
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couple-headed households separately as these two groups face different incentives
given the asset- and income-test rules in place.

3.1. The Retirement Status of Older Australians

Our objective is to shed light on whether there is evidence that the incentives
embedded in the asset and income tests used to determine eligibility for the age
pension lead older Australian households to revise their portfolio allocation. Con-
sequently, in our analysis we explicitly consider two sub-populations. The first
includes all households in which the reference person (or household head) is between
55 and 64 years of age. Given that the reference person is defined as the oldest
partner in a couple, very few household members in this age group are entitled to
claim the age pension (about 3 percent of all couple-headed households in 2006).
The second sub-population includes all households in which the reference person is
between 65 and 74 years of age. This implies that in this age group at least one
household member has reached the age necessary to receive age pension benefits.

We begin by considering the retirement status of individuals in these two
groups of households. The sample means (and standard deviations) for the rel-
evant demographic characteristics and place of residence are reported in Table 1

TABLE 1

Descriptive Statisitcs by Age Group and Household Type

Couples Singles

55–64 S.D. 65–74 S.D. 55–64 S.D. 65–74 S.D.

Demographics
Age 59.34 2.80 69.13 2.77 59.52 2.78 69.33 2.92
Spouse age 54.94 5.12 64.47 5.27
Education 11.75 2.49 11.02 2.77 11.14 2.63 10.88 2.51
Spouse education 11.64 2.45 10.82 2.49
Female 0.22 0.41 0.20 0.40 0.62 0.49 0.67 0.47
Never married 0.16 0.36 0.10 0.30
Widowed 0.25 0.43 0.55 0.50
Divorced 0.60 0.49 0.35 0.48
Homeowners 0.91 0.29 0.91 0.29 0.69 0.46 0.73 0.45

Health and retirement
Retired 0.32 0.47 0.80 0.40 0.40 0.49 0.87 0.34
Spouse retired 0.26 0.44 0.75 0.43
Both retired 0.17 0.37 0.67 0.47
Poor health 0.27 0.44 0.33 0.47 0.32 0.47 0.35 0.48
Spouse poor health 0.19 0.40 0.24 0.43

Place of residence
New South Wales 0.32 0.47 0.38 0.48 0.32 0.47 0.33 0.47
Victoria 0.26 0.44 0.24 0.43 0.28 0.45 0.22 0.42
Queensland 0.19 0.39 0.16 0.36 0.18 0.39 0.22 0.41
South Australia 0.07 0.26 0.09 0.29 0.09 0.29 0.08 0.27
Western Australia 0.12 0.33 0.11 0.32 0.10 0.30 0.12 0.33
Tasmania 0.02 0.14 0.01 0.12 0.02 0.14 0.01 0.12
Northern Territories 0.01 0.11 0.00 0.00 0.01 0.10 0.01 0.10
Australian Capital Territory 0.01 0.09 0.01 0.11 0.01 0.07 0.01 0.08

N 511 356 336 266

Note: Calculations are based on wave 6 of the HILDA survey.
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for both couple- and single-headed households. It is interesting to note that while
most household members in younger households (i.e. those in which the head is
aged 55–64) are not eligible to claim age pension benefits, in about 17 percent of
couples both partners nonetheless reported being retired in 2006. In contrast,
approximately 40 percent of single-headed households in this younger age group
report having already left the labor force. Not surprisingly, the proportion of
retirees rises substantially after the age of 64. At least 80 percent of all couple-
headed households in this age range report at least one household member being
retired, while up to 87 percent of single individuals between 65 and 74 years of age
are no longer in the labor force.

3.2. Health Status, Age, and Wealth

Individuals in poor health may have particularly strong incentives to reallo-
cate their assets in order to recieve the health care and pharmaceutical benefits
available to age pensioners. We examine this issue by assessing the link between
asset portfolios and a self-assessed measure of health commonly used in the
literature. Specifically, HILDA respondents are asked to rate their health on a
five-point scale labeled: “excellent,” “very good,” “good,” “fair,” and “poor.” We
use this information to create an indicator variable for poor health which is equal
to one whenever a respondent rates his or her health as either “fair” or “poor” and
zero otherwise.

Table 1 shows that the incidence of poor health does not differ substantially
across household types, with about 30 percent of reference persons reporting being
in poor health. Surprisingly, being older is also not associated with significant
differences in self-reported health status. For instance, approximately 27 percent of
married heads of household aged 55–64 report being in poor health in comparison
to 33 percent of married household heads in the 65–74 age group. These differences
in self-reported health status across age groups are not statistically significant.21

Table 2 presents information about the relationship between net worth, asset
portfolios, and self-reported health status. Being in good health is associated with
a higher incidence of owning each asset type as well as with holding more wealth
in all asset types.22 For instance, couple-headed households in which both partners
report being in good heath hold over $300,000 more wealth at the median (and the
mean) than couple-headed households in which at least one spouse reports being
in poor health. These results are in line with findings from U.S. studies that
demonstrate the close link between health and wealth (Smith, 1999; Hurd and
Kapteyn, 2003; Michaud and van Soest, 2008). Households in good health are, not
surprisingly, also less likely to have income or wealth levels that would lead them
to qualify for the age pension once they reach pensionable age. While approxi-
mately half of couples in good health would meet the income (50.8 percent) or asset
test (57.8 percent), this is true of closer to 75 percent of couples in which at least
one partner is in poor or fair health. Those who have income and wealth well
below the relevant threshold have little incentive to adjust their assets in order to

21Test results are not reported but are available upon request.
22These differences across health status are both economically meaningful and statistically

significant.
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meet the income and asset tests. Asset reallocation is much more likely among
those who are relatively close to the eligibility margin. At most 10.7 percent of
households are within �10 percent of the relevant income or asset threshold.
Moreover, households in good health are more likely than those in poor or fair
health to be in the eligibility range, suggesting that poor health is typically asso-
ciated with having income and wealth levels well below the relevant thresholds in
the age pension means tests.

Descriptive statistics on household net worth, asset portfolios, and income are
presented for couple- and single-headed households separately by age group in
Table 3. Households in which the reference person is aged 55–64 have higher mean
(and median) wealth than households in which the reference person is between the
ages of 65 and 74. This is consistent with households financing some of their
post-retirement consumption by drawing down their savings. Single individuals
aged 55–64 have more equity in all asset categories than do their older counter-
parts.23 Older couples, on the other hand, have higher levels of financial wealth and
home equity than do younger couples. Their lower levels of business equity,
lifestyle assets, and pension benefits imply, however, that overall older couples are
less wealthy than are younger couples. Older households are more likely than their
younger counterparts to have income and wealth levels that would qualify them
for the income or asset tests. At the same time, it is younger households that are
much more likely to be within �10 percent of the means test thresholds, suggesting
that their incentives to reallocate assets in order to qualify for the age pension may
in fact be stronger than are those of older households.

4. Regression Results: The Determinants of Asset Portfolios

The descriptive results discussed above are useful in highlighting the broad
differences in asset portfolios across household type, age, health status, and time.
At the same time, it is often difficult to interpret these differences because the level
of household wealth also varies with these same characteristics. Consequently, we
are often left comparing households that are not equally wealthy. This is prob-
lematic because the nature of credit markets and financial institutions implies that
there is a link between total wealth and asset portfolios. We would like to know
whether changes in portfolios as households age can be attributed to the incentives
inherent in the age pension eligibility rules or are merely the result of households
spending down their wealth to finance consumption in retirement.

To gain a deeper understanding of these issues, we require a model which will
allow us to estimate the effect of means testing households’ access to a public
pension (the Australian age pension) on households’ portfolios. In other words, we
need an estimation strategy that first recognizes that the propensity to invest in a
specific asset will depend on the types (and amounts) of other assets held; second,
compares households with the same level of net worth; and third, allows us to
control for other confounding factors like poor health. Therefore, we need to
estimate a system of regression equations with an adding up constraint imposed
to account for total net worth (see Blau and Graham, 1990). Consequently, we
estimate the following reduced-form model of asset composition:

23The exception is that singles aged 65–74 hold slightly more wealth in the form of other assets.
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sinh− ( ) = + + + + +1
0 1 2 3 4A a Y b X b Ab W bik k i k i k i k i k ikμ(1)

where Aik is the dollar value of asset k that household i holds. We consider our five
major asset categories: financial wealth, business equity, equity in own home,
lifestyle assets, and pension funds. The vector Yi includes both total family gross
income and an indicator variable capturing whether household income is within
the range of being eligible to receive the age pension.24 Moreover, Xi is a vector
which includes a measure of poor health as well as other demographic character-
istics reflecting a household’s lifecycle stage. In the case of single-headed house-
holds, we also control for whether individuals are divorced or never married (with
widowed constituting our reference group). We allow households’ asset portfolios
to depend on net worth (Wi) in order to account for any capital market imperfec-
tions (such as credit constraints) which might vary across households and be
related to the decision to hold a particular asset. Finally, Ai is a vector (quadratic
in age, indicator for pension age) which accounts for both the effects of aging
generally and any specific effects associated with household heads (and their
partners) reaching pension eligibility age.

We adopt an inverse hyperbolic sine transformation (sinh-1) of assets and
income to account for the potentially nonpositive and highly skewed nature of the
distributions of these variables (see Cobb-Clark and Hildebrand, 2006, for further
discussion). Finally, equation (1) is estimated as a system of equations and a set of
cross-equation restrictions are imposed in order to satisfy the adding-up require-
ment that the sum of assets across asset types equals net worth.25

We consider two model specifications: (1) our baseline model as described
above; and (2) an extended model which allows the effect of reaching pension age
to depend on self-reported health status. Marginal effects and t-statistics from the
estimation of these models using 2006 (wave 6) HILDA data are presented in
Tables 4 to 7 and are discussed in detail below.26 In Section 4.2, we consider
additional longitudinal evidence on changes in asset portfolios over the period
2002 to 2006.

Given the estimation framework described above, the potential impact of the
age pension on asset portfolios is captured in two ways: first, through a measure of
income eligibility; and second, through measures of age eligibility. Total wealth
levels are held constant through the inclusion of our measure of net worth. In

24The reported specification assumes that a household is in the range of eligibility when total
household gross income is �10 percent of the relevant elibility threshold. We focus on this parameter-
ization of income eligibility because it is those households within close proximity of the income
eligibility threshold which have the clearest incentive to reallocate their assets in order to become
eligible for the age pension. We also estimated an alternative specification in which households with an
income below the income threshold were considered to be income-eligible for the age pension. These
results do not differ substantially from those reported here and are available upon request.

25Specifically, we require that the estimated marginal effect of an additional dollar of wealth sums
to one across asset types, while the marginal effect of a change in any other independent variable is
restricted to sum to zero. Note that while these constraints hold on average, they may not hold for any
particular couple.

26Marginal effects are calculated for each individual and then averaged over the relevant sub-
sample using the sample weights (see Greene, 1997, p. 876). Boot-strapped standard errors (with 500
replications) are used to calculate the reported t-statistics.
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effect, our results on asset composition are calculated for households with average
levels of wealth.

4.1. Education, Gender, and Marital History

Table 4 presents the results of our baseline model for couples. The results
indicate that, with the exception of age, partners’ characteristics are generally
unrelated to a couple’s asset portfolio once net worth and income are taken into
account. Educational attainment is unrelated to asset allocation, for example, and
couples in which the head of household is female (i.e. those in which the female
partner is older) allocate their wealth across asset types in the same way as couples
in which the head of household is male. Moreover, couple-headed households in
which the reference person has been previously married hold their wealth in the
same way as other couples.

Gender and previous marital history appear to be more important in under-
standing the portfolios of single-headed households (see Table 5). For example,
single women allocate approximately $185,000 more wealth than comparable single
men to their homes, while holding almost $149,000 less financial wealth and around
$52,000 less in lifestyle assets. Single women also hold somewhat fewer business
assets. Moreover, those who are divorced hold more than $178,000 less financial
wealth than those who are widowed and not remarried. Interestingly, single indi-
viduals who have never married allocate their wealth across asset types in much the
same way as equally wealthy widowers who have not remarried. The exception is
that they hold less (approximately $63,000) in lifestyle assets. Finally, consistent
with our results for couples, educational attainment is unrelated to the way in which
single individuals hold their assets.

4.2. Income and Income Eligibility

We turn now to consider the effects of income. Our baseline specification
accounts for both the linear effect of total family gross income as well as any
additional effect of having an income level within �10 percent of the relevant
age-pension income eligibility threshold. We find that, not surprisingly, asset
allocation is related to households’ current income levels. Comparing households
that are equally wealthy, we find that at higher income levels both couples and
single individuals hold significantly more wealth in pensions and business assets
and significantly less wealth in their own homes (see Tables 4 and 5). In addition,
couples allocate more wealth to lifestyle assets. For example, each additional
dollar of income is associated with couples holding $11.79 less housing wealth,
$6.61 more pension wealth, $2.61 more financial assets, $2.32 lifestyle assets, and
$0.24 more business assets.27 Single individuals reallocate their wealth in much
the same way as their income grows, though the magnitude of these effects is
smaller.

27Note that these marginal effects are constrained to sum to zero in order to hold net worth
constant. In other words, these results indicate how couples (with average net worth) reallocate their
constant net worth across asset types as their income grows.
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Do households that have incomes close to the age-pension income eligibility
threshold allocate their wealth in particular ways over and above those patterns
associated with income levels more generally? Among couples, we do not find any
significant effect of having a household income in the range of income eligibility on
asset portfolios. However, among singles, we find that being within the income
eligibility range is associated with holding significantly less wealth in one’s own
home (approximately $437,000) and more in both financial wealth (approximately
$378,000) and lifestyle assets (approximately $53,000). This small increase in lif-
estyle assets is consistent with the incentives inherent in the age-pension means test,
though the sharp drop in house equity is not. The implications of this are difficult
to interpret, however, given that income eligibility, unlike age eligibility (see
below), is endogenous.

4.3. Age and Age Eligibility

Given the cross-sectional nature of our analysis, we cannot explicitly control
for birth cohorts. As a result, any estimated effect of age on the level of any
particular asset captures both differences across birth cohorts in the allocation of
assets as well as any effect due to aging (life-cycle stages). This implies that in order
to understand the potential effect of reaching pension age on asset allocation, it is
necessary to also account for the effects of aging more generally. Consequently,
our baseline specification controls for a quadratic in age as well as indicator
variables which reflect whether or not the head of household (and his or her
spouse) has reached the relevant pension age.28

We find that, not surprisingly, there is a relationship between household
members’ age and the way that household wealth is allocated. Everything else
equal, each additional year of age for heads is associated with couples holding
more financial wealth (approximately $40,000) and less pension wealth (approxi-
mately $22,000) (see Table 4). Single individuals also reallocate more of their net
worth to financial wealth and less of their net worth to pension wealth as they age
(see Table 5). These results are consistent with the opportunities that many Aus-
tralian households have to convert employer-based pension wealth at retirement to
lump sum benefits which can be invested in the financial market to provide a future
income stream.

It is striking, however, that in general there is little additional effect of couples
or single individuals reaching pension eligibility age over and above this effect of
aging more generally. Thus, for the vast majority of Australians aged 55–74 there
is no additional effect of reaching pension age on portfolio allocations. The dis-
parity in the asset portfolios of younger and older households in this age range
appears to largely stem from life-cycle changes (i.e. aging) rather than from
changes associated specifically with reaching pension eligibility age. The exception
is that couples in which both partners have reached pension age hold more finan-
cial wealth (approximately $235,000) and less pension wealth (approximately
$428,000) than otherwise similar couples in which only the oldest partner has
reached pension age. It is important to note, however, that there are no significant

28Accounting for aging through a cubic and a quartic resulted in substantially the same results. In
all cases, we report a marginal effect of age which accounts for both terms in the quadratic.
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differences in the housing equity or lifestyle assets of these couples. This suggests
that although the forms of income generating wealth differ by the age eligibility of
spouses, there appears to be no difference in the propensity to hold housing and
lifestyle assets relative to assets which generate an income stream. These patterns
do not appear to be consistent with the incentives inherent in the age pension
means tests.

4.4. Net Worth

In assessing the potential link between eligibility criteria and asset portolios,
it is very important to compare households that are equally wealthy. Conse-
quently, our baseline specification includes a control for overall wealth (i.e., net
worth), while our joint, constrained estimation strategy ensures that equity across
all asset types sums to total net worth (see Blau and Graham, 1990). Our results
highlight the differences in the way that couples and singles allocate an additional
dollar of wealth across their various asset holdings. For couples, each additional
dollar of wealth is associated with an increase in home equity ($0.53), lifestyle
assets ($0.72), and pension wealth ($0.12) and a reduction in financial wealth
($0.37) (see Table 4). For singles, each additional dollar of wealth is associated
with a reduction in financial wealth ($0.51) and an increase in home equity ($0.49)
of the same proportion, leaving the additional wealth to be allocated to lifestyle
($0.86) and pension ($0.16) assets.

4.5. Health Status

In Australia, age pensioners also receive subsidies for health care, pharma-
ceuticals, public transport, utilities, and rent assistance which may lead those in
poor health to have an additional incentive to qualify for an age pension in order
to take advantage of these various additional, lump-sum benefits. We investigate
this by assessing whether there is evidence of an interaction between poor health
and having reached pension age on asset portfolios. Specifically, results (marginal
effects and t-statistics) from our second specification which allows for this inter-
action are presented in Tables 6 (couples) and 7 (singles). We compare these results
to those from our baseline model (see Tables 4 and 5).

Using our baseline specification and ignoring interaction effects, we find that
couple-headed households in which at least one member is in poor health have
approximately $164,000 more equity in their homes and almost $49,000 less in
lifestyle assets than similar couples with equal net worth in which both partners
are in good health (see Table 4). These differences reflect the effects of poor
health generally on couples’ optimal asset allocation. Interestingly, there is no
significant effect of poor health on the asset allocation of single individuals (see
Table 5).

Adding an interaction term to this baseline specification allows us to distin-
guish the asset portfolios of households that have reached pension age in good
health from those that have reached pension age in poor health.29 This exercise

29In the case of couples, we interact poor health status (specifically, at least one partner reporting
poor health) with the pension eligibility indicator for each partner.
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sheds light on whether or not the health care benefits associated with the age
pension seem to be associated with those in poor health (and who presumably
most value these additional health care benefits) holding their wealth differently to
similar pensioners in good health. At the same time, the presence of an interaction
term alters the interpretation of the estimated coefficient on pension eligibility age
and poor health, making these effects not directly comparable across models.30

The results indicate that in general there is no relationship between having
reached pension age and the asset allocation of either couples of single individuals
who report that they are in good health. The exception is that healthy couples hold
less pension and more financial wealth once the spouse also reaches pension age in
comparison to healthy couples in which only the head is of pension age (see
Table 6). As discussed above (see Section 4.3) these patterns are not consistent
with the incentives generated by the means tests underlying the age pension rules.
Given this, there is little to suggest that the means test underlying the Australian
age pension is leading healthy households to reallocate assets.

On the other hand, there is evidence that poor health affects the asset alloca-
tions of younger households that have not yet reached pension age. Couples in
which neither partner is of pension age have approximately $230,000 more equity
in their homes and approximately $61,000 less in lifestyle assets if at least one
partner reports being in poor health. In contrast, single individuals who are below
pension age and in poor health have approximately $258,000 more financial wealth
than healthy singles of a similar age. This advantage in financial wealth position is
balanced by a reduction in all other asset types. These health effects on portfolio
allocations are unlikely to be generated by the incentive to claim an age pension
because these households have not reached the age at which it is possible to claim
the age pension.

This relationship between poor health and asset allocation differs in house-
holds that have reached pension age, however. In particular, single individuals
who are above pension age and in poor health hold significantly less financial
wealth and significantly more housing than younger singles who are also in poor
health. So the effect of poor health in increasing the financial wealth position of
singles is concentrated amongst those below pension age. Singles above pension
age who are in poor health have substantially more of their net worth in housing
and substantially less in financial assets, both of which are consistent with the
age-pension means test.

In contrast, there is very little difference in the effect of poor health on the
asset allocations of older versus younger couples. Among those in poor health,
financial wealth is somewhat higher and home equity is somewhat lower if the head
of household has reached pensionable age; however, these difference are almost
completely reversed once his or her spouse reaches pensionable age. Thus, to the
extent that poor health provides additional incentives to reshape assets in order to
quality for the Australian age pension, this appears to be concentrated among
single-headed households.

30In particular, in the interacted model the estimated coefficient on pension eligability age relects
the effect for healthy households, while the estimated coefficient on poor health reflects the effect for
households less than pension age.
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4.6. Summary

Taken together, these results provide little support for the view that house-
holds are reallocating their portfolios in order to maximize their eligibility for the
Australian age pension. There is evidence that singles over pension age and in poor
health hold significantly more equity in their own homes and significantly fewer
financial assets than singles who are in poor health, but who are not above pension
age. Moreover, single-headed households with income in the eligible range allocate
slightly more wealth to lifestyle assets. Both effects are consistent with the incen-
tives inherent in the age pension asset test. At the same time, single-headed house-
holds who are income-eligible for the age pension have significantly less equity in
their homes and significantly more financial wealth which is not consistent with the
preferential treatment of primary residences. Moreover, we do not see similar
patterns in couples’ asset holdings. Couples who have incomes that would qualify
them for the age pension allocate their wealth across assets in the same way as
couples who are not, and there is no relationship between heads of households
having reached pension age on the asset portfolios of couples. Finally, we do not
see a significant effect of the household head having reached pension age on the
asset holdings of either couple- or single-headed households in which heads (and
their partners) are in good health.

Thus, there is little evidence that the means test underlying the Australian age
pension is leading healthy households or couples to reallocate assets. If there is any
effect of the incentives inherent in the age-pension means test, these appear to
predominately affect the behavior of single individuals who are in poor health.

5. Difference-in-Difference: Changes in Wealth and
Asset Portfolios over Time

Data on household wealth and assets were also collected in HILDA in 2002
(wave 2). Consequently, we have information for a limited number of households
that reported wealth data in both waves 2 and 6 and did not change household type
in the interim.31 Our sample sizes are too small to permit the simultaneous estima-
tion of a system of asset change equations. Instead, we create an indicator variable
identifying those households in which at least one member has become eligible for
the age pension versus those in which there was no change in eligibility between the
two waves. We then test whether there are significant differences over this period
in the asset accumulation (or deccumulation) of households that did and did not
become age eligible for the age pension. This exercise is useful in providing a
robustness check on our previous conclusions.

Table 8 presents the average change in net worth and asset levels between
2002 and 2006 for those households present in both HILDA waves. Among
couples, we find a (real) increase in all assets except business equity irrespective of
pension eligibility status. However, we do not find any statistically significant
differences in the magnitude of these changes between those households which
have become eligible for the age pension and those which have not (see p-values in

31There are 539 couple-headed and 344 single-headed households meeting both conditions.
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the table). The wealth of couples reaching pension age changed in substantially the
same way as that of couples who did not reach pensionable age over the period.
The same result holds for singles with the exception that levels of financial wealth
appear to have increased more among households which have become eligible for
the age pension. This change is not consistent with the incentives inherent in the
age pension means test. Specifically, financial wealth is deemed to have earned a
specific rate of return in calculating assessable income under the income test, giving
households an incentive to reduce rather than increase financial wealth.

Taken together, these longitudinal comparisons corroborate the main find-
ings from our cross-sectional analysis of 2006 HILDA data. The variation in
portfolio choices of Australian households provides little evidence that the asset
and income tests underlying the age pension are triggering substantial changes in
the way households hold their wealth.

6. Conclusions

The ability of government pension reforms to shape households’ retirement
savings depends in large part on the way that households alter savings levels and
asset allocations in response to specific institutional arrangements. In particular,
means testing can help governments reduce their overall pension costs by way of
increased targeting; however, it may also provide the incentive for households to
reallocate their wealth in particular ways. We contribute to the growing litera-
ture on the effects of public pension systems on household savings by using
detailed nationally-representative data for Australia to estimate a system of asset
equations which are constrained to add up to net worth. By making comparisons
across equally wealthy households, we are able to focus attention on whether or
not households appear to reallocate assets in order to qualify for a public
pension.

Taken together, our results provide very little evidence that healthy house-
holds or couples are responding to the incentives embedded in the asset and
income tests used to determine Australian age pension eligibility by reallocating

TABLE 8

Changes in Assets Holding by Change in Eligibility to AP

Couples Singles

Change in Eligibility Change in Eligibility

Yes No P-value Yes No P-value

Wealth 127,333 180,946 0.314 133,259 81,921 0.264
Financial wealth 24,222 20,772 0.941 37,086 -7,841 0.047
Business -21,745 -12,782 0.649 -10,082 972 0.552
Own home 65,846 95,090 0.426 64,153 56,289 0.554
Lifestyle 33,567 35,645 0.942 39,115 11,263 0.508
Pension wealth 25,443 42,220 0.513 2,986 21,238 0.301

N 120 419 75 269

Notes: Own calculation based on waves 2 and 6 of HILDA data. All figures are reported in
constant 2006 Australian dollars.
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their assets. While there are some significant differences in asset portfolios associ-
ated with having an income near the income threshold, being of pensionable age,
and being in poor health, these differences are often only marginally significant
and are not clearly consistent with the incentives inherent in the Australian age
pension eligibility rules. Any behavioral response to the incentives inherent in the
age-pension means test appears to be predominately concentrated among single
pensioners who are in poor health.

At the same time it is important to note that our analysis has focused on the
asset allocation of Australians aged 55 to 74. This allows us to reduce concerns
about unobserved heterogeneity by focusing on a relatively narrow age band
around pension age while at the same time maintaining an adequate estimation
sample. However, if households are making portfolio decisions in response to the
means test more than 10 years before reaching pension age, our estimates under-
state the effect of the means test on asset allocation. Given the large numbers of
Australians who appear to delay planning for retirement (Cobb-Clark and Still-
man, 2009), we do not think this is likely, but we cannot be certain. Moreover, we
have had nothing to say about the effect of the Australian age pension on overall
retirement savings. Much of the Australian public debate has centered on the
incentives to reallocate assets in response to the age-pension means test (see
Atkinson et al., 1995; Barrett and Tseng, 2008; Cho and Sane, 2009); however,
given the international literature it seems sensible to expect some effect on Aus-
tralian savings levels as well.
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