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PLANNING RETIREMENT INCOME IN AUSTRALIA:
'ROUTES THROUGH THE MAZE

1. INTRODUCTION

The wide range of choices available to individuals in Australia regarding the use of
their financial resources at the time of retirement presents a complex set of decisions
which may be characterised as a 'retirement maze'. The decisions are complicated by the
interactions among the various taxation, superannuation and age pension structures.
Elements of these include the standard system of income taxation, capital gains tax,
superannuation taxation (involving contributions, fund investment eamings and benefits)
and the eligibility conditions for the age pension; see Bateman et al (1991), Bateman ahd
- Piggot (1992) and McDiarmid (1994). These interdependencies make it difficult for
individuals to make decisions in respect of their financial assets at the time of retirement.
They also complicate policy debates, and it is not clear that the overall incentive structure
that has evolved was fully anticipated by policy makers, politiéians or the community.

The purpose of this paper is to attempt to clarify the incentives which arise from
the current structure of taxes and benefits. The method used is to consider in detail the
implications, for individuals in receipt of a selection of income streams, of taking
alternative routes through the retirement maze. For this purpose the LITES simulation
model developed by Atkinson, Creedy and Knox (1994) is used; this is described briefly in
Appendix 1. The taxation system at and after retirement, and the age pension system are
described in Section 2. The complexity of the current tax system is demonstrated and the
plan of the decision maze is also described. The tax system operating during the working
life of individuals is described in Appendix 2. Section 3 presents the implications for
representative individuals of following a selected number of routes through the retirement
maze. The 'optimal' decisions, valued according to several criteria, are compared. Results

are presented for an assumption of uniform mortality and an assumed specification of



differential mortality whereby the individuals with higher lifetime earnings live relatively
longer. For the purposes of this paper, the model is restricted to males who are assumed to
be homeowners at retirement and who, for the purposes of calculating the tax liability and

age pension, have no dependents. Section 4 provides brief conclusions.

2. ALTERNATIVE RETIREMENT DECISIONS
This section describes the range of choices which constitute the retirement maze,
that is, the set of choices available in Australia to retiring individuals. It also describes the
tax system and eligibility for the age pension as implied by these choices. The various
limits and thresholds used are those applying at July 1994. In the calculations, thresholds
are assumed to increase annually in line with increases in average weekly ordinary time

earnings, AWOTE.

A Plan of the Maze

In negotiating the retirement maze the individual transforms assets accumulated
during the working life into other forms, such as expenditure, interest bearing assets, and
annuities. Assets established at retirement may also provide capital for bequests on the
death 6f the retiree. The route chosen by the individual determines the level of net
retirement income. The essential features of the maze are illustrated in Figure 1. For the
purposes of this paper each individual is considered to enter the maze with an
accumulation of superannuation contributions plus an accumulation of other savings. The
superannuation is considered to be held in a personal account as part of a collective
superannuation fund. In addition the individual is assumed to be a home owner. The home
is an asset which may affect the entitlement to the age pension, but is not otherwise
relevant to this study.

The superannuation account is divided into two components. One component is

the sum of 'undeducted contributions’ which have been made; these are employee
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contributions which have not been claimed as a deduction against personal income tax.
The balance of the account may be called the ‘taxable benefit', which includes all other
contributions, including those made by employers, and all investment income, including
that earned by the undeducted contributions. These two components are treated differently
for taxation purposes, as are the lump sums or annuities arising from them. However, each
component contributes the same proportion either to a lump sum benefit or an annuity
‘purchase. That is, it is not possible to manipulate the tax liability by, for example, taking
all of the undeducted contribution component as a lump sum and all of the taxable benefit
component as an annuity.

The initial decisions made on entering the maze determine the liability to lump sum
tax. The superannuation account may be used to purchase an annuity directly, with the
remainder being taken as a lump sum. Alternatively, the total superannuation account may
be taken as a lump sum, so that the appropriate level of lump sum tax is paid, and the
remaining post-tax cash is then combined with any other savings before a retirement
annuity is purchased. Once an amount from the account has been converted to a lump sum
and the appropriate lump sum tax paid, the cash amount resulting is no longer identified in
terms of its source. - However, any annuity income purchased directly by the
superaﬁnuaﬁon account or by other non-superannuation savings continues to be identified
according to the source of the money used to purchase it. This has continuing implications
for the taxation of the annuity and the individual's age pension entitlement. Thus, an
annuity purchased by cash arising from a taxed lump sum attracts the same treatment for
taxation as an annuity purchased by savings, but not the same as that for an annuity
purchased directly by the superannuation account.

The cost of purchasing an annuity at retirement is independent of the source of the
funds used in the purchase. However, as explained below, the taxation and means-test
treatment of the annuity income in retirement depends on the source of the funds used to

purchase it. Hence, the same amount of gross income annuity purchased directly by



superannuation money and purchased by savings money do not produce the same net
income. ‘

In terms of the model used, there are two basic ways of detf;nnining the amount
used to purchase an annuity. The 'money purchase' approach specifies a proportion of the
funds to be used to purchase an annuity, while in the 'defined benefit' approach the division
is determined by reference to the cost of providing a defined level of income. In the latter
case, the income level is most commonly defined with reference to an average of income in
the years leading up to retirement. The results presented in Section 3 include defined
benefit cases which assume provision of an annuity of 60% of the average gross earnings
in the three years preceding retirement. As the annuity level is pre-determined, it is
possible that an individual will have insufficient assets to purchase the desired level of
income. However, with the ‘'money purchase’' method the level of income provided by.the
purchased annuity is dictated by the amount of the funds available.

Having purchased an annuity, taken any lump sum and paid the tax due on it, there
may remain a cash balance. The decision available is whether to spend this money, or use
it to provide interest income. Any money placed in an interest bearing bank account
contributes to the assets of the individual, and is assessed in the application of the assets
means;test associated.wiiil -the age pension. In this paper it is assumed that the account is
reduced by annual capital drawings and eventually extinguished, so that if the retiree dies
during the drawing-down period the balance in the account provides a capital bequest.
Also the interest which is earned on this account is subject to income tax in the usual way,
and is assessable as income in the application of the age pension income test. These
means-tests apply only in a limited way to'purchased retirement annuities, as explained
below. However, these differences give rise to another possible source of disparity in net
retirement income between individuals who have provided the same gross income by

different routes through the maze.



l'axation in retirement

The receipt of a éuperannuat.ion account has several implications for taxation in
retirement, namely lump sum tax, income tax and a rebate, and these are explained in this
subsection. Amounts taken from the superannuation account in the form of lump sums,
rather than in the form of income, are subject to lump sum tax. Benefits may be regarded
as coming from the two components of the superannuation account described above
(undeducted contributions and taxable benefit), and from the other savings. For the
purposes of this paper, it is assumed that the accumulations are initially used to purchase

an annuity or remain as cash. These amounts are defined as follows:

L, =Lump sum taken from undeducted contributions

L= Lump sum taken from the taxable superannuation benefit
Ay=The amount of the undeducted contributions used to purchase an
annuity, S

A, = The amount of the taxable superannuation benefit used to
purchase an annuity, S;

L = Lump sum retained from non-superannuation savings

A = The amount of non-superannuation savings used to purchase an annuity, Sg

The total assets available from the superannuation account are Ly + Ly + Ay + Ag
and those from other savings are Ly + A;. The method of attributing the source of these
amounts to the undeducted and taxable contributions is not discretionary. Define & as the
proportion of the total superannuation account which arises from undeducted
contributions, so that & = (L,+Ay)/(Ly+L+A+A;). Current legislation requires that the
proportion of the total lump sum which is attributable to undeducted contributions is also

required to be &. The same rule applies to Ayand A,.




The lump sum taken from the superannuation account, L;; + L, is tested against a
'reasonable benefit limit, ILB, which depends upon the proportion of the superannuation
account which is taken as a lump sum. If more than half is taken as a lump sum, the limit is
$400,000, otherwise it is $800,000. The part of the taxable benefit in excess of the
appropriate reasonable benefit limit is called the 'excessive proportion’, E, and is defined
as:

E=0 fL+A)<L;

E=(+Ar-Ly)/(L+A) @ +A)>L, (1)

For example, suppose there is a superannuation account of $700,000, and consider the
following two scenarios. In the first, $200,000 is taken as a lump sum, giving a reasonable
benefit limit of $800,000, and an excessive proportion E = 0. Alternatively, if a lump sum
of an amount greater than half of $700,000 is taken, the reasonable benefit limit is
$400,000. If the undeducted contributions are assumed to be 5% of the total value, then:

(L;+ A;) =(0.95)(700,000) > 400,000 ’ (2)
Substitution in (1) gives:
E = 265/665 = 0.398 : 3

This proportion, E, is used in the calculation of lump sum tax and of income tax during

retirement. Lump sum tax, T, , is calculated using the following tax schedule:

If E =0 then
T, =0 _ ifL, <77,796
=0.164 (L, - 77,796) ifL;.> 77,796




If E > 0 then
T, =0.164 {L, (1 - E) - 77,796)+ 0.484 L, E 4)

The six items, L;;,, L}, Ay, A, Lg and A, affect the tax liability in retirement in
various ways. An allowance is made to compensate for the capital cost of purchasing an
annuity by assuming that some fixed amount received as income each year represents a
repayment of capital. This amount is calculated as the cost of the relevant annuity divided
by the expected term of the annuity. For present purposes, it is assumed that the purchase
is of whole life annuities, and the expected term is the expectation of life, according to the
Australian Life Tables 1985/87; for males aged 65 this is 14.6 years. The taxable income
of the retiree is reduced by these purchase price allowances as follows. The savings
annuity allowance is Ag /14.6, and the superannuation annuity allowance is A;;/14.6. These
éxempt amounts remain constant throughout the term of each annuity.

As a result of these exemptions, the income in retirement subject to income tax is
interest income plus the taxable part of the savings annuity, (S;-Ay/14.6), plus the taxable
superannuation annuity, (S;+Sy-A/14.6), using the standard personal income tax tables.
The Medicare levy also applies to this amount subject to the usual conditions.

Finally, the special income tax treatment relating to retirement annuities involves a
tax rebate in respect of the contributions tax which was levied during the accrual period of
the fund. This rebate is 15% of the non-excessive proportion of the taxable annuity

purchased by the superannuation taxable benefit. It is therefore given by:
Income tax rebate = 0.15 (S; + Sy - Ay /14.6)(1 - E) )
The 15% rebate was introduced to compensate for the 15% tax on deductible

contributions and investment income which is exacted during the accrual period; details

are given in Appendix 2. Hence the 15% rebate excludes the capital repayment of the




employee contributions which have not been subject to the superannuation contribution

tax and are not subject to income tax in retirement.

Eligibility for the age pension

The age pension is subject to means-tests of income and assets with the test
depending on marital status and whether or not the pensioner is a home owner. The
individuals considered for the purposes of this paper are all male and assumed to be single
home owners. The full annual rate of pension for single individuals is $8,115 at July 1994.

A reduction to the full rate of pension is calculated based on the income of the
retiree. The income which is subject to the means-test includes all taxable income from
sources other than the age pension, but excludes the repayment of capital amounts
associated with annuities, (A;+Ag)/14.6 and A, /14.6. The value of A; represents the cost
of any annuity purchased by lump sum cash, that is, by after-tax superannuation benefits.
Current legislation requires notional amounts, including a deemed interest income and
unrealised capital gains, to be included in the income subjéct to the means-test. These
items are not relevant to the calculations presented in this paper. Defining M as the income

subject to the means test, the reduction, R, is:

R,=0 for M < $2,236
R,=0.5 (M - 2,236) for $2,236 < M < $18,466
R,=8,115 for M > $18,466 ()

Thus the full pension, $8,115, is reduced by R, to calculate the age pension payablé, until
the entitlement is extinguished.
The pension payable also depends on the asset test. In the cases considered a

retiree has only three possible relevant assets.




(1) An interest bearing bank account, in which case the balance in the account is an
assessable asset. It is assﬁmed that the bank balance is reduced by capital drawings each
year in such a way as to extinguish the account at age 80, so that this component is
irrelevant after that age.

(i) An annuity purchased using after-tax money, (that is, either savings or taxed
lump sum) such that the entitlement to the remaining future income stream is deemed to
have an assessable asset value. If k is the number of complete years since the first annuity
payment, the asset value of the assessable future whole life income stream in year k is
taken to be (A +A;)(14.6 - k)/14.6. This component of the asset test will therefore cease
to have any relevance beyond age 80.

(ii)). An annuity purchased directly by the superannuation account, which is not
assessable under the assets test.

Where applicable, the reduction arising from the asset test, R, is:

R, =0 for assets < $112,750
R, =0.078 (assets - 112,750) for $112,750 < assets < $216,788
R,=8,115 for assets > $216,788 @)

The two reductions, R; and R,, are compared and the largest one is applied to the
full rate of pension to give the pension payable. That is, whichever means-test results in
the lower pension is the test which applies.

A tax rebate, P, may attach to the age pension. This is calculated as:

P =972 if taxable income < $10,260
P =972 -0.125 (taxable income - 10,260) if $10,260< taxable income <$18,036
P =0 if taxable income > $18,036

(®)
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If the pension rebate is non-zero, the tax payer is exempt from the medicare levy.
In addition, there is provision for a rebate to low income earners. The amount of

rebate, E, is calculated in the following way.

E =150 if taxable income < $20,700

E, = 150 - .04 (taxable income - 20,700)  $20,700<taxable income<$24,450

E =0 $24,450< taxable income

| ©)
This rebate is also payable throughout the working life, subject to the same thresholds and
conditions.

There are thus three income tax rebates which may apply during the post-
retirement years to the individuals considered here; these are the low income earners
rebate, the rebate attaching to the age pension, and the 15% rebate relating to the
superannuation contributions. If the sum of these rebates exceeds the amount of tax
payable, the total rebate allowed is limited to that amount. This excludes the possibility of

negative tax being due.

3. SOME COMPARISONS

Individual Earnin fil

It is possible to examine different alternative routes through the maze for arbitrary
assurnptions about the accumulated values of superannuation and other savings. However,
it is more useful to use values which are in some way representative of different types of
income experience during the working. life. Hypothetical earnings profiles of three
individuals are constructed, 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. The calculation of these three eaniings streams is described in

Appendix 1, and the three profiles of real (that is, inflation adjusted) earnings are



real income

—_—— 257ile earnings

50%ile earnings

140000

757%1le earnings

120000 — I
100000 —

80000 —
60000 — o
40000 — .-

20000

age

Figure 2. EARNINGS PROFILES
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illustrated in Figure 2. In practice, individuals do not have such smooth earnings
progressions, but experieﬁce relative earnings movements. Nevertheless, the emphasis of
‘the present paper is on the implications of adopting alternative strategies at retirement, and
the assumed profiles provide useful benchmark cases.

Each individual under consideration begins a working life of 45 years at age 20,
retires at age 65, and dies in retirement. The individual is subject either to average life
expectancy at fetirement or to differential mortality, dependent upon relative lifetime
eamnings The calculation of differential mortality is described in Appendix 1, and reflects
the tendency for individuals of relatively higher total lifetime earnings to experience lower
mortality rates. The uniform mortality assumed is the expectation of life of males aged 65
according to the Australian Life Tables (1985/87).

Appendix 2 describes the tax and benefit system which applies in each year of the
working life and the assumed levels of contribution, taxation and subsidy. The assumptions
concerning the year to year adjustments that are made in constructing the lifetime
experience of each individual are listed in Appendix 1.

| The three individuals accumulate superannuation and other savings accounts at the
date of retirement whose present values are shown in Table 1. These values reflect these

assumptions: It is assumed-that individuals are credited with an employer superannuation

Table 1. Accumulated Savings and Superannuation

25 th percentile 50 th percentile 75 th percentile
Superannuation $ 157,179 $ 342,821 $ 799,553
Savings $ 29,185 $ 59,428 $ 121,594

Total $ 186,364 $ 402,249 $921,147
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contribution of 9% of gross earnings, and make an employee contribution of 3% of gross
earnings in each working year. These contribution rates are in line with the Federal
Govermnment's objective of a total contribution rate of 12%. In addition, individuals are

assumed to make other savings of 5% of disposable income in each year.

rnative routes through the maz

There is in principle a vast number of ways of progressing through the retirement
maze. This paper considers the implications of eleven routes, described in Table 2. These
cases have been chosen to represent a range of possible decisions at retirement. The routes
I to 4 involve all the superannuation account being taken as a lump sum, so the
appropriate tax is paid immediately and any annuity is purchased with after-tax benefits.
The first three routes involve different strategies for purchasing annuities with the
remaining assets, while in route 4 all cash is simply deposited in a bank account. In routes
5 to 8 an annuity is purchased, using a given proportion of the available assets. In routes 9
and 10 annuities are purchased in order to achieve, where possible, a defined annuity level
in relation to gross pre-retirement earnings. Route 11, like route 4, does not involve the
purchas_e of an annuity, but all the available money is assumed to be consumed at
retirement. Hence the individual following route 11 must rely entirely on the age pension
for an income stream in retirement.

In the cases where an annuity is purchased, this is assumed to bé a whole life
annuity, escalating at 5% per annum. The purchase price used for such annuities is 12.5,
so that an amount of $1000 purchases an annual lifetime income with a value of $80 in the
first year. This rate has been chosen to reflect the market rates current during the twelve
months to June 1994 as reported in the Rice-Kachor Research Rollover/Annuity League
Table. It is also consistent with the long term economic assumptions used in the

simulations. In the defined benefit cases considered here, the target level of income is
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assumed to be 60% of the average of gross eamnings in the three years preceding
retirement. |

Where there is cash available to place in a bank account, the account is assumed to
earn interest at a constant rate during the retirement years. Withdrawals are made in each
year, the amount of the withdrawal being the balance divided by the number of years
remaining to age 80. Thus the account is extinguished by age 80, and no residual amount

is available for a bequest for individuals who survive beyond that age.

Common Mortality

Tables 3, 4 and 5, present results describing income and consumption experience
during retirement as a result of following the different decision routes at retirement for
individuals who experience average mortality, surviving for 14 years after retirement at
age 65. Table 3 presents results for an individual whose earnings represent the 25th
percentile, Table 4 presents results for an individual with median earnings, and Table 5 for
an individual with the 75th percentile earnings. |

Several criteria may be used to compare these results, depending on the objectives
of the individuals. For example, the evaluation may involve multi-dimensional comparisons
of the pre;:ise nature of the post-retirement income or consumption streams. However, in
order to produce some basic comparisons, it is useful to concentrate on a selection of
summary measures. Two of the four summary measures used relate to income, and these
are the present value of gross income in retirement, and the present value of after-tax
income in retirement plus the value of the residual estate at the time of death. Two
summary measures relating to consumption are used, the present value of the total net
consumption in retirement, and the presént value of the net consumption in retirement plus
the residual estate.

Routes 1 to 10 describe different methods of attempting to make some income

provision in retirement, while Route 11 makes no such attempt. For this reason
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comparisons are first given for the ‘income-driven' routes, where the aim of behaviour is
directly comparable.

Table 6 ranks these ten routes using the four present value criteria for the three
individuals considered. The final row of the table gives the ratio of the value of the highest
ranking route divided by the value of the lowest ranking route. The choice of Route 1 is

preferred by the 25th and 50th percentile earners, on all income and consumption criteria.

Table 6. The ranking of the routes according to Income and Consumption in Retirement

with Average Mortality
25 th percentile 50 th percentile ) 75 th percentile
ROUTE: Gross |Netinc| Net | Cons | Gross [Netinc| Net | Cons | Gross [Netinc] Net | Cons
+ + + + + +
income | estate | Cons | estate Jincome] estate | Cons | estate |income)| estate | Cons | estate
Route 1. 1 1 1 1 1 1 1 1 5 2 6 6
oute 2. 3 4 2 2 6 6 3 3 8 8 8 8
Route 3 5 5 3 3 3 3 2 | 2 5 2 6 6
Route 4. 10 10 8 6 10 10 8 6 10 10 . 10 10
Route 5. 4 3 10 10 4 4 10 10 2 S 4 4
oute 6. 6 6 7 8 8 8 5 7 7 7 5 5
Route 7. 2 2 9 9 2 2 9 9 1 1 1 | 2
Route 8. 9 9 5 4 9 9 6 4 9 9 9 9
Route 9 8 8 6 7 7 7 7 8 3 6 3 3
Route 10 7 7 4 5 5 5 4 5 4 4 2 1
tio best:worst 1.53 147 {112 1 112 |1 195 ] 1.81 | 1.13 | 1.12 | 288 | 241 | 1.15 | 1.09

For these individuals it is more advantageous to take all the superannuation as a lump sum

and pay the lump sum tax incurred than to purchase annuities directly from the
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superannuation accumulation, despite the fact that lump sum tax would thereby be
avoided. Annuities purchased with post-tax assets give rise to an exempt amount based on
the total purchase price, rather than one based only on the undeducted contribution
component as is the case for the pre-tax superannuation annuity. The income means-test
relating to the age pension distinguishes in the same way between the annuities, allowing a
greater non-assessable amount for the post-tax annuity. Thus, the lower income earners
using Route 1 are more likely to receive an age pension, the associated rebate and the low
income earners rebate. For these individuals Route 7, (namely, direct purchase of an
annuity) on the income criteria, is the next ranked option. For the higher income eamner,
Route 7 is the best option in terms of income and net consumption. The advantages of
Route 1 received by the lower income earner are either not available to a high income
eamer, or are outweighed for this individual by the value of avoiding lump sum tax. Table
6 suggests thap it is better for all individuals to expend all assets on the purchase of an
annuity rather than to make a bank investment.

In contrast, the worst decision for all earnings levels, when assessed by the income
criterion, is for the individual to pay the lump sum tax, purchase no annuity and deposit all
the money in a bank account. This result suggests that the current taxation policies may
providé an incentive for the purchase of life annuities, which is consistent with the
Government's announced policies. However, before confirming this conclusion, further
analysis is required.

Using net consumption, and net consumption plus the estate, as criteria, the results
appear at first sight to be different. For the lower quartile and median earners, Route 7 is
ranked ninth in apparent contrast to the second ranking given by the income criteria.
However the present values of both these streams are identical, since net income and
consumption are deemed to be the same for this route. The reason for the change in
ranking is that the consumption measure includes the value of the capital withdrawals from

the bank account, thereby improving the relative attraction of the options that do not
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provide benefits entirely as an annuity. Furthermore, the difference in the values of all the
ten routes is now much smaller. Using income as the criterion of value gives a far wider
spread of results for all individuals than does using consumption. For all individuals the
extreme values of consumption for each of these ten routes varies by between 9% and
15%. The variation between the values of the routes on the net income plus estate
criterion is 47% for the low earner, 81% for the median earner, and 141% for the high
earner. The choice of route is much less crucial when value is assessed in terms of
consumption rather than in terms of income. This also shows that the incentive structure is
substantially different using consumption as the criterion and it is no longer clear that the

purchase of life annuities is the optimal choice.

Table 7. Route 11 and net Consumption in Retirement with Average Mortality

25 th percentile 50 th percentile 75 th percentile

Net Consumption Net Consumption Net Consumption

Route 11 ranking 2 1 | 1
with Routes 1-10

Ratio Route 11 to

best ranked of Routes 0.99 1.10 1.09
1-10
Ratio Best:Worst for 1.12 1.24 1.26
Routes 1-11

Routes 1-10 consider cases where individuals seek to provide retirement income.
However the consequences of following Route 11 provide a marked contrast. Route 11
involves the immediate dispersion of all the superannuation and other savings at

retirement, so that no income in excess of the basic age pension is provided. Thus all
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individuals receive the same annual gross income of the full age pension, and no tax is
payable on this income. It is no longer meaningful to compare the gross (or net) income
during retirement with other routes, or between individuals, since the age pension is a
minimum level of income. Some other basis for comparison must be chosen, since Route
11 involves a different motivation on the part of the individual. It is reasonable to look at
consumption as a measure of value of the route. Table 7 shows the rankings by the
consumption criterion.

On the assumption of common mortality, the value of the age pension income is
the same for all individuals, and the total net value of the superannuation and other savings
accumulations dominates the comparison, since this represents the only difference between
individuals. The lower income earner is marginally worse off following Route 11 than the
best alternative route. The median individual improves by 10%, and the higher inco;ne
individual improves by 9%, on the value available for consumption. This improvement
arises in part from the fact that all assets are realised immediately without incurring any
further tax liability, instead of being taken in a delayed and, to some extent, taxable form.
It also arises partly because all individuals are eligible for the age pension, which not all
would otherwise have received. For some individuals, therefore, the level of assets
accnﬂﬁg to them is increased by the value of this additional income. Since all individuals
have only the age pension as income, it is not reduced by income tax.

This finding is extremely significant in terms of the development of Australia's
retirement income policy. It suggests that there exists an incentive for .many retirees to
consume all or part of their savings for retirement and rely on the age pension as their
major source of retirement income. Such an outcome is inconsistent with the
Government's current objectives and suggests that the existing strategy needs further
refinement. Of course, it may be argued that many retirees may adopt a conservative
approach in the use of their accumulated savings and would not fully consume their funds.

If this result occurs it would reflect the risk aversion of the individual retiree.
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Differential Mortality

Tables 8 and 9 present results for the lower and higher income earners, assuming
that mortality experience is related to lifetime earnings. The model described in Appendix
1 gives a life expectancy at retirement for a male subject to the 25th percentile eamnings of
7 years compared to 21 years for the 75th percentile income earner. The individual with
median eamings survives for 14 years under this assumption, so the results are the same as
for an assumption of common mortality.

The allowance for differential mortality causes two fundamental changes to the
results. The rankings are shown in Table 10. First, for the lower income earner, the results
are virtually reversed when allowance is made for inclusion of the estate. The cause of this
result is that this individual has a life expectancy considerably less than the average and so
the estate represents a more significant proportion of the benefit. The only income-
producing vehicle which retains a capital value to contribute to an estate is the bank
account. Hence, when the effect of an estate is allowed fof under the bank investment
options, the annuity alternatives become much less advantageous by comparison. The
amounts of annual income available to the individual remain the same under each route,
irrespective of the mortality assumption. Hence the possible effect of a bequest becomes
critical for low income earners in negotiating the retirement maze.

In contrast, the higher income earner benefits to a much greater extent from the
annuity options when the lower mortality rate is taken into account. Although the extreme
rankings do not change, the higher ratio between the best and worst options illustrate the
advantage that this individual derives from the annuity options. The assumption of lower
mortality for the higher income earner gives rise to a ‘'mortality profit' arising from the
purchase of annuities which assume a higher average mortality experience. The low

income earner is disadvantaged by the purchase of such annuities.




Table 10. Rankings according to Income and Consumption in Retirement
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with Differential Mortality
25 th percentile 50 th percentile 75 th percentile
ROUTE: Gross |Netinc| Net ;| Cons | Gross [Netinc] Net | Cons | Gross [Netinc] Net | Cons
: + + + + + +
income | estate | Cons | estate |income] estate | Cons | estate Jincome| estate | Cons | estate
Route 1. 1 8 1 8 1 1 1 1 5 2 5 5
Route 2. 3 5 2 6 6 6 3 3 8 8 8 8
&loute 3 5 3 3 3 3 3 2 2 5 2 5 5
[Route 4. 10 1 9 1 10 10 8 6 10 10 10 10
Route 5. 4 9 10 9 4 4 10 10 2 5 3 3
oute 6. 6 7 6 7 8 8 5 7 7 7 7 7
Route 7. 2 10 7 10 2] 2 9 9 1 1 1 1
oute 8. 9 2 5 2 9 9 6 4 9 9 9 9
Route 9 3 6 | 8 151 7171718113 | 6] 4] 4
Route 10 7 4 4 4 S 5 4 5 4 4 2 2
Ratio best:worst 148 | 135 | 1.18 [ 158 ] 195 | 1.81 1.13 1.12 | 336 | 3.16 | 1.51 | 1.51

These underlying differences in mortality rates have important social and equity

implications since the Australian Government states an aim to encourage all retirees to

accept an increasing proportion of their retirement provision as an income Stream.

Although lifetime annuities represent only one possible form of these income streams, the

fact that there are important equity l‘considerations arising from the likelihood of different

mortality rates must be taken into account when the possible mandating of superannuation

in pension form is being considered.

Table 11 shows comparisons of Route 11 with the other ten routes under the

differential mortality assumption. In this case the residual estate affects the rankings, and
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figures are given for net consumption, and net consu'mption plus the residual estate. Thus,
on either mortality assufnption the individuals of lower quartile and median eamings
history have more spending power if they make no retirement income provision. The only
case where there is an advantage in providing retirement income is that of a higher income
earner on a differential mortality assumption. In this case the advantage derives from the

fact that the value of annuity payments actually received exceeds the purchase price.

Table 11. Route 11 with Differential Mortality and Net Consumption criteria

25 th percentile 50 th percentile 75 th percentile

Net Cons Net Cons + est {Net Cons Net Cons + est {Net Cons Net Cons + est

Route 11 ranking 1 1 1 1 8 8

with Routes 1-10

Ratio Route 11 tobest |  1.44 1.04 1.10 1.10 0.81 0.81

ranked of Routes 1-10

Ratio Best:Worst for 1.69 1.65 1.24 1.23 | 1.51 1.51

Routes 1-11

The above results calculate present values by discounting amounts to the age at
entry to the workforce at an annual rate of 5%, which maintains the real value of amounts
relative to the assumed rate of inflation of 5%. Results have also been obtained using a
valuation rate of 4%, allowing for a risk premium after retirement, relative to an inflation
rate of 5%. This basis does not change the order of the relative advantages to each
individual. Comparisons of the values of net consumption in retirement plus the residual
estate for Route 11 and the best alternative route give the following results. Assuming
common mortality of 14 years, Route 11 gives an advantage of 6% to the average earner,

and 3% to the higher eamer, compared to rates of 10% and 9% respectively under the
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previous basis. The lower income earner is disadvantaged by following route 11, which
has a value of 96% of the 'highest valued alternative route. Using the differential mortality
assumption the value to the lower earner is 1% greater than by the best alternative route.
The higher income earner receives 24% less value by route 11 than by the best alternative.
When the level of earnings and growth rates is lowered by 2%, and the differentials
between the rates maintained, the general result is unchanged. For example, for the median
earning individual experiencing average mortality, the advantage of using Route 11 rather
than the best ‘income raising' alternative is an increase in post-retirement consumption
value of 7%, as opposed to the 10 % advantage when rates are assumed to be at the
higher level. These results allow for the fact that the median earnings profile would be ata
lower level than under the original basis, but that the real growth in earnings remains the

same.

4. CONCLUSIONS

Individual retirees face a daunting task when they consider how best to invest their
accumulated superannuation account and non-superannuation savings. This paper has
highlighted the fact that there is rarely an obvious decision in this choice and that the
‘correct’ decision depends on a number of factors including the level of benefits, the
individual's income level, the means-tests, the tax rates on income and superannuation
benefits and the person's life expectancy.

The results also suggest that the government's existing retirement income strategy
may have a number of unexpected consequences. In particular, using a consumption
measure, many retirees will be better off consuming their accumulated savings and relying
solely on the age pension for their retirement income. In terms of the need to increase the
stock of national savings, this is clearly not a desirable outcome. Further, the current
arrangements do not make the purchase of annuities a generally attractive option for

retirees. The paper has shown that differential mortality has a substantial effect on the
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comparisons among alternative strategies. The implications of any legislation requiring
that superannuation to be faken in the form of life annuities should allow for these effects.
It is appropriate to represent the required decision process as a retirement maze. It
does not seem desirable that individuals are required to face such a complex set of
decisions. Major simplifications are required both to improve the efficiency of the

retirement income system and the allocation of resources within the economy.

University of Melbourne
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Appendix 1: The LITES model

The model is designed to calculate the costs and benefits associated with earnings,
direct and indirect levels of taxation, savings and superannuation, under a variety of
conditions. It enables examination of selected individuals or simulated cohorts, and
produces alternative measures of inequality and progressivity. For a full description see

Atkinson, Creedy and Knox (1994).

Earnings profiles
Gross earnings in each year of working life are generated using a model of age-
earnings profiles in which earnings in age group t are lognormally distributed as A( ut,c% ),

where pt, and 0'% are respectively the mean and variance of the logarithms of earnings.

These two parameters are assumed to be quadratic and linear functions of t respectively,
so that :

Me=py+(0+g)t-8t2 (ALL)
62 =02 402 | (A12)

where g is the nominal growth rate of earings which affects all age groups equally. The

five parameters p1, 0'% .0, & and oﬁ were estimated using data for Australian males; see
Creedy (1992), are i1 = 9.98064, 6 = 0.0385, & = 0.00086, 6> =0.1817, 62 =0.00575,
g=006.

Suppose that v, represents the qth percentile of the standard normal distribution
N(0,1); for example, a value of vq = -.6745 represents the 25 th percentile, while v, =0

represents the median or 50 th percentile. The éorresponding value of earnings, yg, from
the lognormal distribution A( ,,62) is therefore:

Yq = eXp(li¢ + O Vy) (A1.3)
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The eamings profiles in Figure 2 were obtained using equations (Al.1) to (Al.3) for t

ranging from 1 to 45.

Age at Death

Where differential mortality is assumed, the number of years the individual survives

after retirement, d, is obtained using the following formula:

d=3d+BlogX (Al.4)

where X is the individual's annual average real earnings, M is the geometric mean value ‘of
the Xs, d is the average number of years individuals in the general population survive
after retirement. The values used are: d = 14.6, B = 8, M = 35966.82, where the value of
M was obtained by simulating the experience of a cohort of individuals.

The major economic assumptions used are shown in Table Al.

le Al. Economij ions u ‘
Annual. inflation rate : 5%
Annual increase in AWOTE 6%
Annual increase in income tax thresholds 5.5%
Gross annual investment rate of return on Super accumulation 9%
Gross annual investment rate of return on Savings accumulation 7%
Gross annual rate of return on Bank account during retirement 5%
Tax on super fund investment income 7.5%
Tax on savings fund investment income 25%

The cost of a unit retirement annuity, indexed to inflation $12.5
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Appendix 2: Taxation during the working life

This appendix describes the tax structure that applies during the working life. It is
used to generate the series of superannuation contributions and other savings made by
each of the hypothetical individuals, in order to produce the amounts available at
retirement. The thresholds andllimits are those that apply at July 1994, and are indexed in
line with AWOTE, unless otherwise stated.

The calculations assume annual superannuation contribution rates of 3% of gross
earnings, X, for the employee, and 9% of gross eamnings for the employer. This rate of
employer contribution is the target level set out by the government in the Superannuation
Guarantee Charge legislation. The rate of employee contribution is chosen to reflect the
combined rate of 12%, which is the level considered to be adequate and desirable in the
government's strategy for national savings (Dawkins, 1992). |

The employees' contributions are all of the undeducted type, and for this reason an
income tax rebate, R, may arise from them. The rebate calculation requires several steps.

First:

R =100 if X <27,000

=100 - 0.025 (X - 27,000) if 27,000 <X <31,000

=0 | if X > 31,000 (A2.1)
where X, gross earnings, is also taxable income, since it is assumed there are no allowable
deductions against income. However, the value of R is restricted to a maximum of 10% of
undeducted employee contributions. Hence if X is $20,000, 10% of the undeducted
contributions (3% of $20,000) is equal to $60, so the rebate is in fact $60 rather than the
$100 indicated by equation (A2.1). Indeed, assuming an employee contribution rate of
3%, the maximum rebate is $81, when X = $27,000. The maximum rebate of $100 is

therefore applicable only to those who contribute more than 3% at lower earnings levels.
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The rebate is subject to a further eligibility test. The total of the deducted
superannuation contributions, normally made by the employer or a self-employed person,
is tested against a scale of age linked maxima, R,,, where the relevant age is that of the

individual in the year the contributions are made. This scale is given by:

R,, = $9,000 if age <35
R,, = $25,000 if 35 < age <50
Ry, = $62,000 if 50 <age (A2.2)

When deducted contributions are 0.09X, as assumed in the calculations reported
below, these limits will not be exceeded. They are designed to discourage-excessive use of
the tax advantages of superannuation.

The calculations assume that there are no other sources of income such as self
employment or rental income. Hence, income tax, Ty, is calculated on the value of gross
earnings, X, rounded down to the nearest dollar. The income thresholds are assumed to
increase by 5.5% each year, which is 0.5% lower than the assumed rate of increase in
average wages. The income tax thresholds are assumed to increase at a lower rate than
other tﬁresholds in order to allow for the tendency for tax thresholds to become lower in
real terms. The Medicare levy is added at a rate of 1.4% of taxable income, if the taxable
income exceeds $12,000; this limit is also increased by 5.5% each year.

In addition to the above rebate R, there is provision for a rebate to low income

earners. The amount of rebate, E_. is calculated in the following way.

E =$150 if taxable income < $20,700
E, = $150 - .04 (taxable income - 20,700)  $20,700<taxable income<$24,450
E.=0 $24,450< taxable income

(A2.3)
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The total tax payable, T, is obtained using:
T = maximum [T, + Medicare levy - (R +E,), 0] (A2.4)

The disposable income in each year of working life, A, is defined as earnings less

employee superannuation contributions less income tax payable. Hence:
A=X(1-0.03)-T (A2.5)

This amount is distributed between long term savings and consumption. The results
presented in Section 3 are based on annual saving of 5% of disposable income. The
amount spent is simply equal to A less the amount saved, S.

Savings are accumulated each year in a fund of value F, after t years. It is assumed
that savings are made throughout the year, so that on average they attract half a year's
interest in the year that they are made. The amount of interest earned by the fund in the t'B
year, Y, where the gross annual nominal rate of interest is assumed to be 7%,

representing a real return of 2% per annum, is given by:
Y;=0.07 (F,, + S/2) (A2.6)

In view of the wide range of investment opportunities available and the tax
treatment of investment income, it does not seem appropriate to assume that interest
income is simply added to income from employment for income tax purposes. In order to
simplify the calculations, it is assumed that tax on the interest, T, is imposed at a flat rate

of 25%. The value of F at the end of year t is calculated as follows:

F,=F, +Y,-Tg+$ (A2.7)
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Appropriate substitution gives F, = 1.0525F,; + 1.026258.

Superannuation contributions are accumulated each year in a fund, of value W at
the end of the tth year. Since July 1988 there has been a 15% tax on deducted
contributions, paid by the superannuation fund, and a tax on the fund's investment income.
The contribution tax does not apply to undeducted contributions. Insurance and
administration costs are not allowed for in this paper. The contributions tax, T, is

therefore obtained as:

T.=0.15 (0.09 X) (A2.3)
The net annual contribution to the superannuatfon fund, Cy, is therefore given by:

Cw =X (0.03 +0.09) - T, - (A2.9)

Appropriate substitution gives Cy, = 0.1065X

It is assumed that annual investment income of the superannuation fund, Yy, is
eamed at a constant annual nominal rate of 9%. This rate reflects an assumption of a long
term réal rate of return of 4% in excess of the 5% CPI long term rate assumption. The
superannuation fund is expected to earn a higher rate of interest than the savings fund, by
virtue of it's greater exposure to higher risk, higher yield investments such as equities. In
general other savings may be expected to reflect a lower risk portfolio of investment, such
as bank cash deposits. Contributions are assumed to be made throughout the year, and
therefore to attract an average of half a year's return in the year that they are made.

Investment income is thus calculated using:

Yy, =0.09 (W,, +Cy /2) (A2.10)
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Tax on this investment income, Ty, is assumed to be exacted at a flat rate of 7.5%. This
rate is an approximation of the effective rate of tax paid, making an allowance for dividend
imputation and other credits which might be expected to attach to the fund earnings. The
statutory rate is 15%, and so it is assumed that such credits effectively reduce the nominal
tax liability by half, so that:
Tw=0.075Y, (A2.11)
Finally, the accumulated value of the superannuation fund at the end of year t is given by:

W, =W, + Yy +Cy- Ty (A2.12)

Appropriate substitution gives the result that W, = 1.08325 W, + 0.111 X.
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