Angela Ryan, 23 ISBN 0732505925

EARLY RETIREMENT AND THE
OPTIMAL RETIREMENT AGE
by

Angela Ryan
The University of Melbourne

RESEARCH PAPER NUMBER 23
September 1995

*Financial support form the St George Bank and an Australian Postgraduate
Research Award made this research possible and is gratefully acknowledged. An
earlier version of this paper was presented at the Third Annual Colloquium of
Superannuation Researchers at The University of Melbourne, 6-7 July 1995 .
Thanks to my discussant Mr Michael Burt and for comments from other
colloquium participants. Sincere thanks also to Professor John Creedy and
Professor David Knox for discussion and comments on earlier drafts.

Centre for Actuarial Studies
Department of Economics
The University of Melbourne
Parkville, Victoria, 3052
Australia.



EARLY RETIREMENT AND THE OPTIMAL RETIREMENT AGE

by Angela Ryan
List OF TADIES .......c.oiereiiieieieecces ettt eeea ii
LISt Of FIGUIES .....cooveiiiieicicietcrtcs et sttt sttt bt eae e senee s nnsaen i
1. INTRODUCGTION ......ociiiiiniiiiireieieietereseer e esstes st svesems s eesaeseresesseesnens 1
1.1 Defining early retirement...........ccocovevovrieriiiiirereeceer e 1
1.2 The costs and benefits of early retirement.................o.cooevevievereeeeieeee e, 4
1.3 The causes of early retirement...................cocoeeveeeiivieeeeeeeeeeeeeee e 4
2. DEVELOPING A THEORETICAL MODEL TO DEFINE AN OPTIMAL
RETIREMENT AGE .........ccocoitiitiiiiiiieee ettt ese bttt en e ee e eeeneenesesans 5
3. BUILDING AN AGE OF RETIREMENT MODEL ............ccccocovtvennetrreeeeen, 6
3.1 Constructing budget SELS.............coveiireiciviieceitcee et 7
3.1.1 Examining the budget set 1esults...............ccccceerirrreiieeioiceceee e 16
3.1.2 Eamnings at the 50th percentile ..............c..cccouveeevcrinviirceeeeeeeseee 16
3.1.3 Earnings at the 25th percentile ............c.cccoooiieriecieic e 18
3.1.4 Eamings at the 75th percentile ..................cccooiuivioinieiiieeeeee e 19
3.1.5 Summary of budget set results................cocovvviviriencineecreeeerer e, 20
3.2 Generating utility fUNCHONS ..........cc..cooveiuiniiniiieere oot 20
3.2.1 ChooSing 8 VAIUE fOr QL .........coooviuiuieiiieeieiiiee ettt eneneae 21
4. OPTIMAL RETIREMENT AGE - RESULTS ...t eeeeeeereees e, 22
4.1 MOdEI TESUILS ...ttt s eeae 22
4.1.1 Earnings at S0th percentile...................coooviiviiiiieeneeeeeeeecee e ere e, 22
4.1.2 Earnings at 25th percentile.................ccooovevieeiinieenenee e 22
4.1.3 Eamnings at 75th percentile ...............c..cccoooiiviiiiieiniceee e 22
4.2 Sensitivity Of TESUILS .......oovvviiuiieiicceciecc et e 24
4.2.1 Sensitivity of the results t0 OL............cccoocviviviveciieeeee s 24
4.2.2 Sensitivity of the results to the mortality assumptions............................. 26
4.2.3 Sensitivity of the results to the savings rate in addition to compulsory
SUPETANMUALION. ......c.vvriiriraeitirietetesisistetese et e ettt te e st seesestseeeeeesessenssesessseesseas 27
5. CONCLUSIONS ..ottt ettt st es et et eeseesesesseeseeseesasarass 27
APPENDIX 1: ASSUMPTIONS USED IN THE LITES MODEL ..........cccovnn........ 29
Al. ECONOMIC ASSUMPTIONS .........oocoimitiiieictete et e s 29
A2. ANNUITY RATES AND LIFE EXPECTANCY .....ccoceorieeereeereeeeeeeeenns 29



List of Tables

Table 1: Male labour force participation rates (%) by age, 1970-1994 (a)
Table 2: Female labour force participation rates (%) by age, 1978-1994 (a)
Table 3: Results route A*, earnings at 25th percentile

Table 4: Results route A*, earnings at 50th percentile

Table 5: Results route A*, earnings at 75th percentile

Table 6: Results route B*, earnings at 25th percentile

Table 7: Results route B*, earnings at 50th percentile

Table 8: Results route B*, earnings at 75th percentile

Table 9: Optimal retirement age, route A - sensitivity to the value of a
Table 10: Optimal retirement age, route B - sensitivity to the value of o

List of Figures

Figure 1: Participation rates, males

Figure 2: Participation rates, females

Figure 3. Optimal retirement age

Figure 4. Net income for alternative retirement ages: earnings at 50th percentile
Figure 5: Net income for alternative retirement ages: earnings at 25th percentile
Figure 6: Net income for alternative retirement ages: earnings at 75th percentile
Figure 7. Optimal retirement age, earnings at the 50th percentile, a = 0.4

Figure 8: Optimal retirement age, earnings at 25th percentile, o = 0.4

Figure 9: Optimal retirement age, earnings at 75th percentile, o = 0.4

ii

10
11
12
13
14
15
25
25

17
17
19
23
23
24



1. INTRODUCTION

The purpose of this paper is to describe retirement patterns in Australia and a
methodology for assessing an “optimal” retirement age when retirement is voluntary.
In the first part of the paper definitional issues are discussed, together with
background on current and prospective retirement patterns and the possible causes of
those patterns. The second part of the paper develops an age of retirement model
designed to assess an optimal retirement age. The model is based on the trade-off an
individual must make between income and leisure in choosing a time to retire. The
paper discusses possible implications for government policy which are suggested by
the results.

1.1  Defining early retirement

The Australian Bureau of Statistics (ABS) defines “early retirement” as persons aged
45 and over who retire before the age of 60 years if female or 65 years if male (ABS
Cat No. 6238.0).

In Australia, the labour force participation rates of males over the age of 55 has
shown a large and steady decline over the last 20 years or so, although there has been
less dramatic declines, and even a slight increase, in very recent years (sec Table 1).
These trends are consistent with retirement patterns documented in many other
developed countries (see for example OECD, 1988 (p 77) and Kohli, 1991). The
dramatic increase in the number of men retiring aged 60-64 since 1974 signified the
beginning of early retirement on a large scale in Australia (Howe and Manning, 1987,
p 313).

Table 1: Male labour force participation rates (%) by age, 1970-1994 (a)

Year 55-59 60-64 65 and over
1970 91.2 774 22.1
1975 87.8 68.6 16.7
1980 833 50.2 7 11.1
1985 76.4 42.6 8.9
1990 76.0 50.5 8.5
1991 718 496 9.2
1992 74.0 48.1 9.3
1993 70.1 46.6 83
1994 72.5 47.3 9.0

(a) Estimates from 1986 are based on a revised definition. Figures shown are for August.

Source: 1970 to 1980, ABS, The Labour Force Australia, cited in Merrilees (1982) p 82; from 1980,
ABS, The Labour Force Survey (unpublished data).

The participation rates have been more stable for women, and have even increased for
the 55-59 year age group (see Table 2).



Table 2: Female labour force participation rates (%) by age, 1978-1994 (a)

Year 55-59 60-64 65 and over
1978 30.2 13.8 2.8
1980 29.1 13.5 2.9
1985 27.1 11.2 2.0
1990 33.8 16.3 2.3
1991 35.6 14.7 2.4
1992 36.7 12.4 2.2
1993 36.5 14.6 2.4
1994 37.6 14.3 2.3

(a) Estimates from 1986 are based on a revised definition. Figures shown are for August.

Source: ABS, The Labour Force Survey (unpublished data).

While there has been a clear trend to early retirement among males over the last two
decades, there has been some weakening in this trend in recent years. For females,
the strong increases in labour force participation observed over the last 15 years for
all age groups have also begun to taper off. What, then, can we expect in terms of
early retirement in the future in Australia?

The most comprehensive projections have been prepared by the ABS (Cat No. 6260),
and cover the period to 2011, although projections have been prepared to 2051 by the
Retirement Income Modelling Task Force. Figure 1 shows that the male participation
rates are projected to fall for all age groups, with the greatly reduced participation by
males aged 55-59 years most evident. Figure 2 shows that for females, participation
rates are projected to increase for all age groups except those aged 15-19 and those
over 65.

For the purposes of this paper, “early retirement” is defined as retirement before age
pension age. In one sense this is an unusual definition, because it means that most
retirees would be classified as having retired early (for males over age 45 who have
retired from full-time work, 74 per cent did so before age 65, and for women, 87 per
cent did so before age 60) (ABS Product No. 6238.0.40.001). However, it is the
relationship of retirement to age pension age which best reflects the costs and benefits
to society as a whole, since it is from age pension age that the potential costs to the
government come fully into play.



Figure 1: Participation rates, males
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Source: ABS, 1995-2011 Labour Force Projections Australia, Cat No. 6260.0

Figure 2: Participation rates, females
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Source: ABS, 1995-2011 Labour Force Projections Australia, Cat No. 6260.0



1.2 The costs and benefits of early retirement

Early retirement has implications for individual welfare, government policy, labour
markets and financial markets. Early retirement can be seen in both a negative and a
positive light. Wolozin (1981) has emphasised the negative aspects, suggesting that
sweeping changes need to be implemented to reverse the trend to early retirement
because of its high psychological and social costs, and the associated loss of valuable
human capital and higher fiscal cost.

While recognising these issues, Maxwell (1989) has pointed out that early retirement
can be seen as a desirable social goal, with earlier retirement providing the scope for
a better quality of life through more leisure time. In looking at retirement across a
range of countries Markides and Cooper (1987, p 7) concluded that “no longer can we
keep on writing that the transition to retirement is particularly difficult because of
lack of socialisation to the retired role. For better or for worse, more and more people
are retiring and more of them are having fun being retired.” Further, they found that
there is increasing evidence that retirement is not detrimental to physical and mental
health. Early retirement programs have come to be regarded as social achievements
by governments and unions in many European countries (including Denmark, France,
Sweden, West Germany and UK) and indicators point to continuing early labour-force
withdrawal (Rix and Fisher, 1982, p 113).

In Australia, the most common reason given for those who intended to retire early
was “decided not to work any more, more leisure time” (ABS, Cat No. 6238.0). From
an individual perspective, therefore, it would appear that early retirement is seen as a
positive development and one which is welcomed. If the aim of economic growth
and development is to provide a better quality of life for individuals, and that quality
is improved by increasing leisure time, a preference for earlier retirement can be seen
as a natural outcome of continued growth. This paper focuses only on the individual,
although it is acknowledged that there is a broader question of whether early
retirement is necessarily beneficial for society as a whole; that is, will early retirement
undermine the prosperity which is required to finance it and other social goals?

1.3  The causes of early retirement

Research suggests that in Australia, the trend to earlier retirement has been produced
by a number of factors, including

i. the increasing use of early retirement policies in response to employers’ needs to
adjust labour inputs, particularly as technological change becomes more prevalent
across industries and the pace of change increases

ii. increased preference by workers for early retirement (because of such factors as
maturation of superannuation for a proportion of the workforce and higher average
incomes), possibly associated with changed attitudes to early retirement

iii. increasing eligibility for, and take-up of service pensions by Second World War
veterans (although this factor has become less important over time, as veterans
pass the age of early retirement)

iv. increasing liberalisation and increased generosity of the age pension



v. at least in some of the time frame, unemployment among older workers - this and
poor health would appear to be the major involuntary components associated with
carly retirement.

Older Australians are, on average, working less and retiring earlier. It would appear
that most workers choose when to retire, and that that choice is sensitive to economic
incentives. This paper develops a model to look at the role of some of those
incentives.

2. DEVELOPING A THEORETICAL MODEL TO DEFINE AN
OPTIMAL RETIREMENT AGE

Earlier models developed to deal with retirement looked at the retirement decision as
affecting one year at a time (see Lazear (1986) pp 312-313 for a discussion). Ideally,
it would be desirable to assess the choice of retirement age within a life-cycle
framework that continues to be based around the work-leisure dichotomy used in the
simplest models.

Using standard microeconomic principles, the age of retirement can be considered
optimal from the individual’s perspective if it coincides with the point in time where
the marginal utility of consumption from an additional year’s work is equal to the
marginal utility of an additional year of leisure as shown in Figure 3.

Figure 3: Optimal retirement age

|~ hdfeccancf
_iwBudgetset

Net retirement income ($)

Years in retirement (leisure)

The budget set shows that as the years in retirement increase, the expected value of
net income in retirement falls. The indifference curve shows that utility is a positive
function of the net value of retirement income and leisure, so that for a given level of
utility, as income falls leisure must rise and vice versa.



More formally, the development of a budget set requires comparison of income
streams over time (discounted to show present values). The net present value of
expected income (NPVY) for retirement at age R is given by:

R T
NPVY =X E,e¥+ Z.(P,+8S,)e™ 1)
=0 =R

where E, are the earnings in the working years from year 0 (the first possible year of
retirement) to R; T'is the individual’s planning horizon, though he or she may die
before or after then; P, and S, are, respectively, the private pension and social security
benefits in the retirement years from R to T and &, is the discount rate.

Once the budget set has been determined, this can then be matched against a utility
function showing consumption and leisure preferences to find the optimal retirement
age. Theoretically, these preferences can be represented by a utility function, with
utility (U) being a positive function of two factors - planned lifetime consumption (C)
and leisure during retirement (L) - so that for an individual (i):

+ +

Ui=U(C;, Ly )

or, alternatively, it can be expressed as a positive function of consumption and a
negative function of retirement age (R) - so that

+ -
U;=U(C;, R) &)

If individuals plan to consume all of their income in their lifetime, or leave it as a
bequest, then income (or NPVY) can be substituted in this utility function in place of
consumption.

As shown in Figure 3, the optimal age of retirement is that which maximises utility
subject to the budget set. As previously noted, retirement is optimal where the
marginal utility of consumption from an extra year’s work is equated to the marginal
utility of an additional year’s leisure. This can be shown as

ONPVY= 90U , 8U “
R d ,

3. BUILDING AN AGE OF RETIREMENT MODEL

Based on this theoretical analysis, we want to develop a model which is able to
generate budget sets for net retirement income; and indifference curves showing the
relative preference for leisure (or retirement years) and consumption which are
relevant to the retirement decision facing Australians.



Fields and Mitchell (1984) have developed a life-cycle model which looks at
optimising the age of retirement. Drawing on their approach, an age-of-retirement
model has been developed which has five key features:

i. the decision about when to retire involves the individual deciding whether to work
this year, whether to work next year, and so on up to the end of the planning
horizon

ii. the decision is how many years to work before retirement. Each period’s decision
is dichotomous: whether to work or not to work

iii.optimal retirement involves choosing the retirement age that maximises utility
(assumed to depend positively on consumption of goods and years of leisure)

iv. the choice is constrained by economic opportunities. Earnings, private pensions
and social security enter into the retirement decision

v. the retirement decision is affected by economic opportunities in the past, the
present and the future.

3.1  Constructing budget sets

The development of budget sets alone will allow us to examine changes in income as
retirement is postponed. To do this, we need to compare income streams over time.
The questions we want to answer in constructing budget sets are:

i. what would a typical worker retiring at, say, age 55 anticipate receiving in
earnings, private pension and social security benefits
ii. how would these income streams vary if retirement were deferred.

The Lifetime Income, Taxation, Expenditure and Superannuation (LITES) model
developed by Atkinson et al (1994a) can be used to generate simulations of life-time
working and retirement profiles. Full details of the LITES model are described in
Atkinson et al (1994a). Only the features of the model required to generate results for
this paper are summarised here. LITES is used to generate values for each of the
variables in the first equation shown above - that is, net earnings, private pensions and

age pension payments.

Specifically, the model was run using the assumptions set out in Appendix 1 for three
males with hypothetical earnings profiles, where each person is assumed respectively
to obtain in each year of working life the earnings equivalent to the lower quartile,
median and upper quartile of his age group. Using these profiles, eamings rise during
early working life, flatten out, and then decline with advancing age. (The choice of
single males rather than females reflects the difficulty of constructing an earnings
profile for women given the evolving patterns of female participation rates.) It was
assumed that these men enter the work force at age 20 and have a choice of retiring
between the ages of 55 and 70. Given the focus of this paper on early retirement the
results for ages 55 to 65 only are reported, although features of interest in later years
are also discussed where appropriate.

The men are assumed to reach the age of retirement, after which the age at death of
each man is calculated with regard to their effective earnings experience. The age at
death reflects the tendency for individuals of relatively higher total lifetime earnings



to experience lower mortality rates. Such mortality rates cannot be constructed
accurately from available data, so the sensitivity of the results to various mortality
assumptions are tested. Full retirement is assumed to be the only means of leaving
the work force.

It is assumed that the Superannuation Guarantee Charge (SGC) is fully mature, so that
compulsory contributions are made to a superannuation scheme at the rate of 9 per
cent of gross earnings from the employer and 3 per cent of gross earnings from the
individual from the year of entry to the work force. The proposed Government
co-contribution announced in the 1995-96 Budget has not been included. It is
assumed that the superannuation fund pays an effective tax rate of 7.5 per cent on the
accumulated superannuation. It is also assumed that each individual saves a further 5
per cent of his net salary each year (that is, after tax and superannuation
contributions), and that this is accumulated in some other savings vehicle (with the
earnings not being attributable to the contributor for tax purposes until the point of
retirement). The effective tax rate on the earnings on this saving is assumed to be 25
per cent. The sensitivity of the results to the assumed additional savings level is also
tested.

Income is taxed at the rates applicable for the 1994-95 income year, with the income
tax thresholds indexed at 5.5 per cent, with average weekly ordinary time earnings
(AWOTE) assumed to be growing at 6 per cent and inflation at 5 per cent. During
working life, the income tax liability faced includes possible eligibility for the rebate
on superannuation contributions and the low income earner rebate (with the rebate
and thresholds indexed to AWOTE). In retirement, the tax rate faced also takes the
age pension rebate into account. The level of age pension and the associated rebate
and thresholds are all indexed to AWOTE, with the base amounts being those
applying in July 1994. For the purposes of the income and assets tests, it is assumed
that all of the men are single home owners.

Upon reaching retirement, two scenarios are tested, both of which involve purchase of
an annuity. This is assumed to be a whole life annuity, escalating at 5 per cent per
annum. The annuity rates used are shown in Appendix 1. The scenarios are as
follows:

i. the decisions in route A involve taking all savings at retirement as a lump sum,
with lump sum tax paid. All cash available is used to purchase an annuity (so that
there is no money available for any other form of saving)

ii. the decisions in route B involve taking all savings at retirement as an annuity, with
no lump sum tax paid (so that there is no money available for any other form of
saving).

These “decision routes” are very similar - the tax treatment of superannuation at and
after retirement is the only difference between them, although this in turn impacts on
age pension entitlements. These routes were chosen as they correspond to the highest
ranked options of those tested by Atkinson et al (1994b) in terms of income and
consumption in retirement (other options included non-annuity and partial annuity
purchase).



The results obtained are set out in Table 3 to Table 8. All figures are net present
values. For example, from Table 3, if a man with earnings at the 25th percentile were
to retire at age 60, he could expect to receive

i. a gross annuity of $119,220, which would be paid over the period from age 60 to
age 72 (his year of death - this is lower than the average life expectancy of a man
aged 60, but reflects the higher mortality assumed for those with lower earnings).
This annuity would be financed from his lifetime savings, generated by his
superannuation and personal savings

ii. an age pension of $83,988, which would be paid, subject to the income and assets
tests, from age 65

iii. gross eamnings of $57,861. These are his earnings between age 55 and age 60.
That is, the gross earnings in the table show the additional earnings received as a
result of postponing retirement from age 55.

Tax is then deducted to obtain a net income figure. That net figure of $249,064
shows the total income which the man will earn after reaching age 55, assuming he
retired at age 60 and died at age 72. Reading across the table, the net income figures
show the net present value of income that would be received from age 55 if
retirement occurred between age 55 and 65.
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3.1.1 Examining the budget set results

A number of hypotheses can be tested against the generated results, which show the
changes in income as retirement is postponed.

First, as retirement is postponed, income is expected to increase because additional
carnings from work (together with the associated boost this provides to financing a
private pension) will outweigh the net pension forgone. This trend may not hold for
those on lower incomes because there is no actuarial adjustment to social security
payments if retirement is delayed (such adjustment is common in other countries) and
for those on very low incomes the age pension may be in excess of the salary which
could be earned, especially in old age.

Second, it is expected that where there are positive gains from deferring retirement,
these gains may not be uniform. This is because of the combined impact of additional
earnings on eligibility for social security and the non-linear (that is, progressive rather
than proportional) tax rates that apply to those earnings.

Third, because both routes A and B involve the purchase of a lifetime annuity
financed from the savings made until the point of retirement, if the tax system is
neutral the net income received in retirement would not be influenced by the route
chosen.

We can look at these hypotheses in respect of each of the earnings profiles we have
considered.

3.1.2 Earnings at the 50th percentile

Looking first at the man with median earnings, income always rises with the
postponement of retirement under routes A and B (see Figure 4). Under route A the
benefits from working an additional year decline as age increases. Under route B
there is a “kink” after age pension age (not shown in the graph) due to the impact of
the age pension income and assets test.

In general, route B generates a higher net income for the individual than route A,
although over the “kink” in the budget set for route B (age 64 to 68), route A provides
a higher income. This is due to the differential tax treatment of the superannuation
savings, which affects age pension entitlements.
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Net income after age 55 (§)

Net income after age 55 ($)

Figure 4: Net income for alternative retirement ages: earnings at 50th
percentile

Retirement age

Figure 5: Net income for alternative retirement ages: earnings at 25th
percentile
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3.1.3 Earnings at the 25th percentile

The main feature of the results generated for the individual at the 25th percentile is
that postponing retirement beyond age 65 produces a net loss of income (see Figure
5). That is, income is maximised if the person retires at age 65 for route A and age 64
for route B. This is due to the fact that, while total earnings continue to rise as
retirement is postponed, the rise in earnings is not as large as the loss of age pension
receipts, and the size of the annual annuity generated from the savings accumulated
by age 65 exceeds the annual earnings which could be earned beyond that age. This
is partly due to the assumed earnings profile for this group, which sees annual
earnings declining later in life.

The loss of the age pension may not be as large as suggested by the reported results
because the model assumes that if the individual is working he is not eligible for a

part pension. It is likely that earnings at this level would not rule out payment of a
part pension.

Net income increases as retirement is delayed between age 55 and age 65 (route A) or
age 64 (route B). Nevertheless, the net benefits from working beyond age 55 are
relatively moderate (averaging around $6,000 per annum under both routes), and the
net gains get progressively smaller as the age of retirement rises. In fact, the size of
the annual annuity payment generated by the savings accumulated is almost equal to
possible earnings from age 60. This would suggest that if there is even a moderate
preference for leisure over work, early retirement is relatively attractive.

The attractiveness of early retirement is enhanced still further if other factors which
are not incorporated into the model are taken into account. In particular, receipt of an
age pension provides eligibility for a range of fringe benefits, including
pharmaceutical allowance and rent assistance (if renting) and telephone concessions.
Further, State and local governments commonly provide transport and rates
concessions to age pensioners. These benefits are very difficult to estimate, but
Gruen (1985) estimated that in 1981-82, fringe benefits added 17-31 per cent to the
value of the age pension for the “average” pensioner.

Possible eligibility for the mature age allowance (MAA) from age 60 could also make
catlier retirement attractive for people on lower incomes. The MAA is available to
people over the age of 60 provided they have been in receipt of a social security
payment for at least 12 months and have been registered with the Commonwealth
Employment Service as looking for work for that period. The income and assets tests
are the same as apply to the age pension, and the payments are of the same amount as
the age pension.

The results for a male with earnings at the 25th percentile also show that net income
is higher under route A (where lump sum tax is paid and the remaining cash is used to
purchase an annuity) than route B (where no lump sum tax is paid, and the entire
savings are used to purchase an annuity), even though there is no tax paid in
retirement under route B. This is because of the difference in the tax treatment of the
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superannuation savings under routes A and B, and the impact this has on age pension
entitlements.

3.1.4 Earnings at the 75th percentile

Like the 50th percentile case, the net income of the male with earnings at the 75th
percentile always rises with the postponement of retirement under routes A and B (see

Figure 6).

As with the other earnings profiles there is a large variation in the benefits from
working for a particular year, with the net addition to income tending to fall as
retirement age rises. The dominant (and in some instances, only) source of income in
retirement for retirees with this earnings profile is the annuity. Such results are due to
the flat rate, means-tested, age pension. The dominance of the annuity reflects the
assumed higher than average life expectancy of those on higher earnings and the
larger annuity which is generated because of the higher earnings.

The results for a male with earnings at the 75th percentile also show that at whatever
age he retires, net income is always higher under route B than route A, even though
there is no age pension received under route B unless retirement occurs at age 55 or
56. Again, this is a reflection of the tax treatment of the superannuation and the
interaction with the age pension system.

Figure 6: Net income for alternative retirement ages: earnings at 75th
percentile

Net income after age 55 ($)

55 56 57 58 59 60 61 62 63 64 65

Retirement age
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3.1.5 Summary of budget set results

The results generally confirmed the first two hypotheses, but not the third hypothesis

i. as arule, net income increases as retirement is postponed. The exception to this is
for low income eamers beyond age pension age, when net income falls as
retirement is deferred _

ii. there is variation in the income generated from working for any particular year,
with net income tending to increase at a decreasing rate - this reflects the assumed
earnings profiles and the impact of the income and assets tests on the age pension

iii. the route chosen has some influence on the expected income in retirement. In
terms of generating the highest net income in retirement, the preferable route
varies with retirement age.

3.2  Generating utility functions

The next step involves constructing a utility function to solve for the optimal
retirement age for any given budget constraint. As discussed below, the optimisation
rule is relatively straightforward for an individual, but is far more complex if
decisions are to be made jointly by a couple. This is one of the reasons for limiting
the analysis to single males, rather than the more common couple situation.
Sensitivity analysis of the retirement age solution can then be conducted for a range
of parameters underlying the utility function. Such analysis provides an indication of
behavioural changes as a result of policy changes impacting on the budget constraint.

As with the budget sets, there are no empirical data on which to draw to specify the
relative utility from additional earnings compared to more leisure (longer retirement).
The methodology employed here uses a parametric approach to specifying a utility
function based on the Cobb-Douglas function:

o I-o
U,=NPVY,; . L, )

where U is utility, NPVY is net present value of income in retirement, and L is leisure
(or period of retirement).

The indifference curve implied by the equation has a slope defined by

dNPVY;=( 1-0 ) NPVY, (6)
dL, o L

If empirical data were available, it would be possible to solve for a:

o = 1/{1 + (@NPVY))/ (dLy)] ™
NPVY; L;
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If o; could be determined empirically, this could be substituted back into the equation
for any (NPVY, L) pair, so that indifference curves could be mapped for each person.

To determine the optimal retirement age we can draw on the NPVY and L pairs
generated for the budget sets and substitute those back into the equation. A range of
a; can be examined. Retirement age is optimal when utility is maximised.

For example, Table 4 shows the net present value of retirement income for a man on
median earnings retiring from age 55 to age 65. We can take the net income figures
and pair these with the assumed period of leisure (years in retirement). It is assumed
that a man on median earnings will survive for 14 years at age 65. For each year that
he retires later or earlier than this, a year is subtracted or added to give us the years of
leisure.

At age 57, for example, his net income is $510,789 and leisure is 22 years. Putting
these figures into the Cobb-Douglas equation, and using an o of 0.4 gives a utility of
1227. When this is ranked with the utility generated by the other income/leisure pairs
in Table 4, the highest utility corresponds to retirement at age 57. This means that
age 57 is the optimal retirement age, given an o of 0.4.

To construct the indifference curve, it is then a matter of using the fixed utility of
1227, while varying the years of leisure (in our example, the years of leisure range
from 24 years if retiring at age 55 to 9 years if retiring at age 70). This allows the
generation of net income figures for this given utility. Figure 7, Figure 8 and Figure 9
show some results.

3.2.1 Choosing a value for a

Given the use of a Cobb-Douglas utility function, the choice of a value for the single
parameter o is crucial to determining the optimal retirement age. In the formulation
of the Cobb-Douglas function used in this paper, when in equilibrium the parameter o
can be interpreted as the proportion of total utility comprised of income (and
conversely, the share of total utility from leisure is 1-a). Given this, a reasonable
range of values for a. would appear to be of the order of 0.3 to 0.7.

Empirical data from the US, cited in Fields and Mitchell (1984, pp 90-91), suggests
an a value of around 0.4. That is, the average individual valued a percentage increase
in income relatively less than the same percentage increase in leisure years during
retirement. While this mean value was consistent across two very detailed data sets,
it also indicated a wide degree of variation around the mean - older persons differed
greatly in the relative weights they assigned to income and leisure.

For the purposes of our model, utility rankings were generated using an o value of
0.4. The income and leisure parameters developed when generating the budget sets
for route A were used. The results appeared reasonable and are consistent with
retirement being taken early by the majority of the population. For this reason, the
following charts illustrate the results generated by an a of 0.4. Sensitivity to this
choice is tested.
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4. OPTIMAL RETIREMENT AGE - RESULTS
4.1 Model results

4.1.1 Earnings at 50th percentile

The results for a man with earnings at the 50th percentile are shown in Figure 7. It
uses the net income figures from Table 4 (the budget set from route A) and a utility
function based on an o of 0.4. As shown, the optimal retirement age is 57 years of
age for a man with median earnings.

4.1.2 Earnings at 25th percentile

Figure 8 plots the budget set (net income) from route A shown in Table 3 and the
utility function using an o of 0.4. Figure 8 shows that the optimal retirement age is 55
for someone with earnings at the 25th percentile.

The indifference curve rises relatively steeply for this group because life expectancy
is lower than for the other earnings profiles. This is because life expectancy is linked
to the level of lifetime earnings. The indifference curve therefore reflects that the
opportunity cost of foregone leisure is very high later in life.

In fact, as was discussed with the budget set results alone, it is never optimal for a
person with this earnings profile to retire beyond the age of 65 (that is, even with an o
value of 1, it is optimal to retire at age 65).

4.1.3 Earnings at 75th percentile

Figure 9 shows the results for a man with earnings at the 75th percentile (Table 5).
As shown, the optimal retirement age with an o of 0.4 is 59 years of age.
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Figure 7: Optimal retirement age, earnings at the 50th percentile, a = 0.4

1200000 e
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Net income after age 55 ($)
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Figure 8: Optimal retirement age, earnings at 25th percentile, a = 0.4

Net income after age 55 ($)

35 56 57 58 59 60 61 62 63 64 65

Retirement age
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Figure 9: Optimal retirement age, earnings at 75th percentile, o = 0.4
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4.2  Sensitivity of results

4.2.1 Sensitivity of the results to

The sensitivity of the results to the choice of a is evident in 9 and Table 10. High o
values are required to lift the retirement age to 65, even for the man with earnings at
the 75th percentile. Comparing 9 and Table 10 also shows that route A tends to
produce marginally higher retirement ages for the 25th and 50th percentile earnings
profiles, while route B provides the higher retirement ages for the 75th percentile.
This is expected, given that these are the respective routes which provide the higher
retirement income for each profile, while the period in retirement is consistent across
the routes.
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Table 9: Optimal retirement age, route A - sensitivity to the value of a

Value of alpha _ Optimal retirement age - route A
25th percentile | S0th percentile | 75th percentile
0 G)) (@) (@
01, (a) (a) (a)
0.2 (a) (a) 55
0.3 (a) 55 58
0.4 (a) 57 59
0.5 55 60, 64
0.6 57 62 68
0.7 59 64 70 )
0.8 61 65| (a)
0.9 63 68 (a)
1 65 70 (a)

(a) The ages in these cells could fall outside the tested range (age 55 to 70).

Table 10: Optimal retirement age, route B - sensitivity to the value of o

Value of alpha | Optimal retirement age - route B
25th percentile | 50th percentile | 75th percentile

0 (2) @ @

01 (a) @ @

0.2 (a) (a) 55

03 (a) 55 58

0.4 (@ 56 62

0.5 55 59 65

0.6 57 ] 61 68

0.7 59 63 70

0.8 61 64 (@

0.9 62 69| (@

1 64 70 (a)

(a) The ages in these cells could fall outside the tested range (age 55 to 70).
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4.2.2 Sensitivity of the results to the mortality assumptions

The results shown have been based on differential mortality, with

the age at death calculated with regard to the individual’s effective earnings
experience. The age at death reflects the tendency for individuals of relatively higher
total lifetime earnings to experience lower mortality rates.

To test the sensitivity of the results to this differential mortality, the scenarios for
route A were rerun using common mortality (the mortality used for the man on
median earnings). The results proved very robust to the mortality assumptions used.

For example, for the man with earnings at the 25th percentile, the same optimal
retirement age of 55 resulted for « values of 0.1 to 0.5, whichever mortality
assumption was used. For higher a values, common mortality produced slightly later
optimal retirement ages than differential mortality.

For the 75th percentile, common mortality tends to produce slightly lower retirement
ages (for example, common mortality produces retirement at age 70 at an o of 0.8,
but this is reached at an o of 0.7 under differential mortality). At an o of 0.4 the
optimal retirement age was 59 regardless of whether common or differential mortality
was used.

The other feature of the mortality assumed above is that life expectancy at age 65 was
taken as the “pivot”. For example, for a man on median earnings, life expectancy at
age 65 was assumed to be 14 years (based on the 1985-87 Australian Life Tables), so
if retirement were taken at age 65, it was assumed that there were 14 years in
retirement. For earlier or later retirement, the expected years of retirement were
adjusted so that, for this man, if retirement was taken at age 60, then the years in
retirement were assumed to be 19 years (that is, the age of retirement is reduced by 5
years, so the years of retirement are also adjusted by 5 years). Similarly, if retirement
was taken at age 70 then the years in retirement were assumed to be 9 years. This
was a simplifying assumption because the LITES model requires an integer for life
expectancy to operate. However, if a person lives beyond the age of 65, then life
expectancy beyond that age increases relative to that expected at age 65 (and vice
versa for younger ages). Using our example again, based on the Australian Life
Tables life expectancy at age 60 is 18 years and at age 70 is 11 years, compared with
the 19 and 9 years respectively used in the model. Because 65 is close to the middle
of the retirement ages tested (being 55 to 70), using 65 years minimises the extent to
which the actual life expectancy varies from that used in the model.

The sensitivity of the results to mortality assumptions make was not expected to be
significant, since the much larger change from differential to common mortality did
not alter the results significantly. Nevertheless, to test the sensitivity of the results to
this assumption of a 65 year “pivot”, route A was rerun using the life expectancy at
age 55 as the “pivot”. Age 55 was used because it represented one extreme, being the
youngest possible retirement age in the model, and because many of the results
clustered close to younger ages. The results showed that, when using 55 rather than
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65 as the pivot, the optimal retirement age for a man on median earnings did not vary
by any more than one year for o values up to 0.8, and never exceeded two years.

In summary, the results proved very robust to assumptions about mortality.

4.2.3 Sensitivity of the results to the savings rate in addition to compulsory
superannuation

The results presented for both routes A and B assumed that savings of 5 per cent of
net salary would be made in addition to the compulsory saving. This was added to the
accumulated compulsory saving at the point of retirement to fund the annuity. For
lower and middle income earners in particular, this may be regarded as a high level of
additional saving - especially as the runs assume that the man arrives at retirement as
a home owner (although the only impact this has on the results relates to the assets
test used).

To test the sensitivity of the results to the assumed additional savings, route A was
rerun with voluntary saving reduced from 5 per cent of net salary to 0 per cent. Using
this new assumption, the optimal retirement ages did not change for the 25th and 50th
percentile if a was 0.4. At that o value, the optimal retirement age increased by

1 year for the man with earnings at the 75th percentile (from age 59 to age 60). That
is, the results proved to be relatively insensitive to the assumed voluntary savings rate.
The sensitivity at lower o values for those on higher incomes was of little concern
given the likely higher propensity to save of higher income earners - that is, the
assumption of additional savings of 5 per cent is more likely to hold in the case of
higher income earners.

S. CONCLUSIONS

The aim of this paper was to describe retirement patterns in Australia, and to develop
a model to test the likely impact of retirement incomes policy, including a fully
mature SGC, on voluntary retirement ages.

The results suggest it is unlikely that, under current policy settings, we would see a
return to most men working to the “standard” retirement age of 65. An a of 0.8
would be required before all of those earning above the median income would be
expected to work beyond age 65 - an extreme value. It will never be optimal for those
on earnings at the lower quartile to retire later than age 65 in the absence of rewards
other than additional income.

These findings appear consistent with current trends. At present, it is common for
men to retire before age 65, even though their level of financial assets is, on average,
much lower at the point of retirement than will be the case once the SGC matures (see
Gallagher et al 1993 (pp 9-13) for a discussion of estimates of asset holdings). The
model developed in this paper suggests that a fully mature SGC is likely to exacerbate
the trend to early retirement since it is deliberately structured to force a higher level
of income in retirement than would otherwise be the case. Access to SGC
entitlements (including preservation rules and rules relating to the form in which
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benefits may be taken) will be crucial in determining the extent to which those
entitlements influence the choice of retirement age.

Another interesting feature of the results is the non-neutral impact of the tax system in
relation to the use of financial assets in retirement. While both routes A and B are
consistent with the stated Government goal of encouraging people to take annuities
rather than lump sums at retirement, it is apparent that the operation of the tax rules is
not neutral between these choices - but whether one route is preferable to the other
will depend on expected future income and the age of retirement. There would not
appear to be any policy reason for preferring route A over route B or vice versa. The
fact that the choice the individual makes produces different outcomes suggests that
anomalies could arise. It highlights that, despite its complexity, the tax system fails to
produce the desired neutral results.
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APPENDIX 1: ASSUMPTIONS USED IN THE LITES MODEL

Al. ECONOMIC ASSUMPTIONS

Annual inflation rate 5%
Annual increase in AWOTE 6%
Annual increase in income tax thresholds 5.5%

Gross annual investment rate of return on superannuation accumulation 9%

Gross annual investment rate of return on savings accumulation 7%
Tax on superannuation fund investment income 71.5%
Tax on savings fund investment income 25%

A2. ANNUITY RATES AND LIFE EXPECTANCY

Male Age | Annuity rate Adjusted annuity Expectation of
(a) rate (b) life (¢)
55 15.38 17.15 22.04
56 14.96 16.68 21.23
57 14.54 16.21 20.43
58 14.13 15.76 19.65
59 13.71 15.29 118.88
60 13.29 14.82 18.13
61 12.87 14.35 _117.39
62 12.45 13.88 16.67
63 12.03 1341 15.96
64 11.62 12.96 15.27
65 11.21 12.50 14.60
66 10.79 12.03 13.93
67 10.39 11.59 13.29
68 9.98 11.13 12.66
69 9.58 10.68 _ 12.05
70 9.19 10.25 11.46

(a) Annuity rates generated from Advance model.

(b) Adjusts the figures in (a) in proportion to the market rate current during the 12 months to June
1994 as reported in the Rice/Kachor Research Rollover/Annuity League Table for a man aged 65.

{c) Life expectation as set out in the 1985-87 Australian Life Tables.
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