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Abstract 

Key words: retirement income, annuity, income stream, investment strategy, 
longevity risk, Financial System Inquiry, Murray Review 

Purpose of paper: We look at the funding needs of retirees as they age and 
consider how well a range of retirement income solutions may perform in 
meeting those needs. 

Synopsis: There is a lot of ongoing discussion around the level of income retirees 
may need in retirement and potential solutions for providing that income with 
some level of investment and longevity protection. Our analysis starts by 
considering the various needs of retirees as they age. These include paying for 
additional services in order to remain in the family home and potentially moving 
into retirement accommodation and aged care. We also consider how needs 
could differ for renters versus homeowners. 

We examine a range of available and proposed solutions for providing 
retirement incomes, including account-based pensions, lifetime annuities and 
home equity release products. We consider not just how well they perform in 
providing an income but also their flexibility to meet the different potential needs 
of retirees as they age. 
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Section 1: Introduction 

1.1 Background 

As at 31 December 2014, superannuation system assets totalled around $1.93 trillion1. 
The workforce is ageing and many baby boomers are nearing retirement. Each 
individual2 will be unique and there is a wide range of financial products available. 
New products are appearing, and there is the potential for regulatory change to 
prompt further product innovation. Matching up individuals to the most appropriate 
financial products is no easy task. A good starting point would be to first understand 
the cash flow needs of the individual and in particular how those needs may vary 
over time. The challenge is then to identify an “optimal” mix of financial products 
that maximise the likelihood of being able to fund the cash outflow needs as and 
when they arise. 

1.2 Introductory concepts 

1.2.1 Cash flow needs 

We all have a lot of items we need to pay for. Some are unavoidable, but there may 
be some flexibility in their level. Rent, for example, could be reduced by moving to a 
cheaper area or to a smaller residence. Some are entirely optional. No one really 
needs a vacation in Tuscany. While optional, for many people such spending can 
be very material. 

Some costs will be more predictable than others. Our spending on food may vary, 
but is something that overall will behave in a reasonably stable way. Other costs will 
be extremely variable. For example, there may be a need to modify a home for it to 
be wheelchair accessible throughout, which could be a material one-off cost for 
some. 

Cash flow needs can also change materially at critical junction points in retirees’ 
lives such as when moving out of the family home into retirement accommodation 
and ultimately aged care. 

The range of cash flow needs is very wide and can be very volatile. In the end, our 
need for cash is a liability, of uncertain amount and timing. 

                                                 
1 Source: APRA Statistics Quarterly Superannuation Performance (interim edition) December 2014 
(issued 19 February 2015) 
2 References to “individuals” in this paper include couples or other groups where financial resources are 
managed as a single pool. 
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1.2.2 Personal balance sheets 

Table 1 illustrates what could be considered a fairly standard “personal balance 
sheet”, showing balances for financial and physical assets, any amounts owed or 
borrowed, and the resulting “net worth”. 

This standard personal balance sheet is a snapshot of what we have and owe now. 
It presents and incomplete picture, as it does not encompass all potential sources of 
income and makes no allowance at all for future expenditure. 

Table 1: Standard personal balance sheet ($’000) 

Assets  Liabilities  

Own home  500  Mortgage  350  

Superannuation  250  Other borrowing  15  

Financial assets  -      

Investment property  -      

Other physical assets  100  Personal equity  485  

Total assets  850  Total liabilities and equity  850  

Table 2 illustrates an holistic personal balance sheet, notionally considering all 
sources of potential income and expenditure, together with the real assets and 
liabilities at a point in time. 

Table 2: Holistic personal balance sheet ($’000) 

Assets  Liabilities  

Future earnings  1,000  Mortgage  350  

Own home  500  Other borrowing  15  

Superannuation  250  Necessary spending  1,000  

Financial assets  -    Discretionary spending  250  

Investment property  -    Other uncertain spending  100  

Other physical assets  100  Bequests  250  

Future inheritance  200    

Government support  100    

Family support  -    Personal equity  185  

Total assets  2,150  Total liabilities and equity  2,150  

1.2.3 Personal management actions 

Personal management actions are decisions individuals take which will affect the 
holistic personal balance sheet. Holidaying in Australia, as opposed to Tuscany, 
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might reduce the expected discretionary spending. Personal management actions 
also include decisions either to insure or to not insure specific risks. 

1.2.4 Retirement strategy 

A retirement strategy represents the outcomes of taking personal management 
actions. It includes decisions as to products to use to investment the funds available 
to provide a retirement income, and related to this, the degree of third-party or self-
insurance of investment and longevity risks. It also includes the targeted levels of 
income, and the degree of risk accepted around meeting that target. 

In the next section, we discuss in greater detail the nature of the assets and liabilities 
on the holistic personal balance sheet, and the potential impact of personal 
management actions. 
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Section 2: Nature of assets and liabilities 

2.1 Liabilities 

2.1.1 Mortgage and other borrowing 

For many working Australians, a mortgage over the primary place of residence 
represents a significant liability. 

For the purposes of this paper, we have assumed that all debts are repaid either 
before or at retirement. 

2.1.2 Spending (necessary, discretionary, uncertain) 

The definition of “necessary” versus “discretionary” spending is relatively arbitrary 
and effectively hinges upon what an individual considers to be a minimum 
acceptable standard of living. For any individual, the concept of “necessary” 
spending will fluctuate, dependent upon the level of available financial resources 
and the degree of confidence about the future. 

Uncertain expenditure represents amounts needed to preserve (to the extent 
possible) the desired standard of living in the face of some change in 
circumstances. A desirable feature of any retirement funding arrangement is the 
flexibility to meet uncertain spending requirements. By its nature, such expenditure 
cannot be accurately predicted, and could range from zero to significantly above 
a “best estimate” expectation. 

For the purposes of this paper, we have not attempted to model uncertain 
spending, but note that a fuller analysis of retirement strategies should consider this. 
In regards necessary and discretionary spending, we have assumed a target 
income based on the ASFA “comfortable lifestyle” target for singles or couples. For 
those aged around 65, the March 2015 national average ASFA targets are $42,569 
(singles) or $58,444 (couples). These represent amounts for those who own their own 
home, and include allowances for home maintenance. For those who do not own 
their own home, rent would be needed in addition (in place of home 
maintenance). 

2.1.3 Bequests 

A common desire amongst retirees is to leave a bequest to children, grandchildren 
or a charity, for example. Notionally setting aside an amount to fund a bequest can 
serve to create a buffer to absorb uncertain spending needs or greater than 
expected longevity – provided that the individual is willing to dip into the bequest 
funds if needed. 
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2.1.4 Personal equity 

Personal equity, taking into account targets for spending and bequests, could be 
positive or negative. 

Negative amounts imply that targets may not be met (for example, funds set aside 
for bequests may be needed to meet spending targets, or standard of living may 
fall). This also implies that individuals do not have the option of “guaranteeing” their 
target income via insurance products. 

Positive amounts imply that, on an expected basis, targets can be met, with excess 
available to fund additional spending or additional bequests. In theory, individuals in 
this position could afford to guarantee their income needs. Alternatively, they could 
“self-insure” and use the excess equity to provide a form of capital buffer to protect 
against unexpected outcomes such as adverse investment returns or greater than 
expected longevity. 

2.2 Assets 

2.2.1 Types of products to fund retirement income needs 

A range of products exist in the market today (or could exist subject to regulatory 
change) for individuals to use to fund their retirement income needs. Products 
include: 

 allocated pensions; 

 immediate term annuities; 

 immediate lifetime annuities; 

 deferred term/lifetime annuities; 

 home equity release products (reverse mortgages, home reversion schemes); 

 variable annuities (with guarantees over investment returns, longevity or both); 
and 

 pooled survivorship vehicles. 

Additionally individuals may directly hold assets such as shares, rental properties and 
their own home. The analysis we have prepared for this paper focuses on the impact 
of using financial products such as those listed above. 
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Section 3: Selecting a retirement strategy 

3.1 Basis for making a selection 

3.1.1 Personal risk appetite 

In selecting a retirement strategy, an individual will need to determine the strategy 
which fits best with their personal risk appetite. This will require consideration of 
relative importance of a wide range of factors, such as: 

 the ability to fund non-discretionary costs throughout (uncertain) lifetime; 

 the ability to fund a target level of discretionary spending; 

 the flexibility to meet unexpected costs; and 

 the likelihood of leaving a material bequest. 

3.1.2 Risk measures 

To determine the optimal strategy, consideration needs to be given to risk measures 
that quantify outcomes in an objective way, and are consistent with the personal risk 
appetite. In regards to the example factors above, consideration could be given to: 

 the probability of not being able to fund target spending for full (uncertain) 
lifetime; 

 the number of years that target spending is funded; 

 a measure of the proportion of target spending expected to be funded; 

 the percentage of home value remaining at death (net of any equity release); or 

 the present value of assets remaining as a bequest or the probability of being 
able to meet an unexpected cost of a specified amount. 

The risk measures need not and will not be independent; for example, the higher the 
probability of funding a target income for one’s lifetime, generally the higher the 
measure of the proportion of target income achieved. 

3.2 Illustrative stochastic analysis 

3.2.1 Personal cash flows and assets 

We illustrate the complexity of selecting an optimal retirement strategy with a 
simplified case, both in terms of the personal cash flows and a small range of 
investment products available. We assume that the strategy will be monitored on an 
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ongoing basis throughout retirement, particularly when circumstances have 
improved or declined to specified levels. The analysis is simplified in many respects 
and should be considered illustrative only. 

We have analysed cases for a male age 65 at retirement, and considered variations 
for a homeowner and renter (for this, we have assumed identical financial resources 
outside of the home). 

The analysis considers the performance of different strategies in achieving a target 
level of income, which we have defined to be consistent with a comfortable lifestyle 
under the ASFA Retirement Standard (at the time of writing, $42,569 for a single 
homeowner aged around age 65). The ASFA Retirement Standard also includes 
amounts for those aged around 85, which, at the comfortable lifestyle level, are 
around 10% lower than the base amounts for those aged around 65. This largely 
derives from an assumption of lower spending on leisure as people age. We have 
assumed that the target income level grows at wage inflation over time, less 
0.5% p.a. to allow for lower spending needs in line with the ASFA Retirement 
Standard. We have assumed the renter will incur additional costs of $15,000 per 
annum above the ASFA targets. 

We have also examined results with and without explicitly taking into account the 
Age Pension. Where the Age Pension is ignored, the target spending level (for 2015) 
is set lower to reflect the fact that spending would be partially funded by the Age 
Pension. 

The following table summarises the target incomes assumed for the base analysis, 
together with the detail of the level of superannuation savings and home value 
assumed. 

Table 3: Target income and asset details 

 Target income – 
inclusive of 
Age Pension 

Target income – 
exclusive of 
Age Pension 

Superannuation 
savings 

Home value 

Homeowner 42,500 24,000 300,000 500,000 

Renter 57,500 39,000 300,000 0 

Mortality has been based on the latest Australian Life Tables, with allowances for 
improvements. The projection term is 40 years. 

3.2.2 Retirement product strategies modelled 

Even for a relatively simple case, selecting an optimal strategy is not a simple task. 
We have considered a range of potential retirement strategies, taking economic 
scenarios calibrated to 31 December 2014 to derive risk measures for each. For 
cases where we allow for the impact of the Age Pension, this is based on rules in 
place prior to the May 2015 Federal Budget. Given the available financial assets and 
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targets that we have adopted, it is not possible to purchase an indexed lifetime 
annuity at retirement to fund target retirement income. Therefore, the product 
strategies modelled include: 

 allocated pension (fixed interest); 

 allocated pension (equity); 

 allocated pension (balanced); 

 allocated pension (bucket strategy with 3 years in cash, balance in equities); 

 allocated pension (balanced), with buy-in to indexed lifetime annuity if possible; 
and 

 allocated pension (balanced), with buy-in to indexed lifetime annuity if possible, 
plus access to equity release. 

For the relevant strategies, when available assets would enable an indexed lifetime 
annuity to be purchased where the initial income from the annuity would be in line 
with the amount needed to fund the target spending level, then the annuity is 
purchased. As the annuity indexes in line with CPI, this will tend to create a slight 
shortfall against target income (which grows at wage inflation less 0.5%) over time. 

Equity release has been modelled simply as a line of credit that can be drawn to top 
up income to match target spending, subject to maximum Loan to Value Ratios 
(these start at 15% at age 65 growing by 1% p.a. to a maximum of 50% at age 100 
and over). 

3.2.3 Results of analysis 

We have analysed the results of each strategy under 2,000 real world economic 
scenarios, calibrated to market conditions as of 31 December 2014. We first 
considered investment in an allocated pension, under a small range of investment 
mixes (all fixed interest, all equity, balanced). The fixed interest portfolio has been 
assumed to be fully government bonds, while the balanced portfolio is 70% equities, 
30% fixed interest. Selected results are summarised below. 
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Table 4: Results for basic allocated pension strategies 
 Median age 

funded 1 
5th percentile 
age funded 1 

Median GOFI 
measure 2 

5th percentile 
median GOFI 

measure 2 

Probability 
funded to age 

105 3 

100% fixed interest    

Homeowner – inclusive 79 78 75% 73% 0% 

Homeowner – exclusive 77 77 42% 39% 0% 

Renter – inclusive 74 73 61% 60% 0% 

Renter – exclusive 73 72 25% 23% 0% 

100% equity    

Homeowner – inclusive 82 74 81% 67% 6% 

Homeowner – exclusive 81 73 55% 26% 14% 

Renter – inclusive 76 71 64% 56% 1% 

Renter – exclusive 74 70 29% 17% 1% 

Balanced 

Homeowner – inclusive 82 76 80% 69% 1% 

Homeowner – exclusive 81 74 53% 31% 5% 

Renter – inclusive 75 72 64% 57% 0% 

Renter – exclusive 74 71 28% 19% 0% 

Notes: 
1. Age funded indicates age at which allocated pension is exhausted. The 5th percentile results 

indicate that there is a 95% probability of funding to this age. 
2. GOFI (Goodness of Fit) Measure indicates level success of achieving target income. A GOFI 

measure of 100% indicates no shortfall, while a measure of 0% would indicate no income at all. 
Further detail of the GOFI measure we have utilised for the purpose of this analysis is included in 
Appendix A. 

3. The projection runs for 40 years, which is to age 105. This indicates the probability the allocated 
pension is not exhausted by the end of the projection period. 

The analysis indicates there could be some upside in investing the allocated pension 
100% in equity, compared to a balanced mix. There are slight increases in some 
measures such as the median age at which the allocated pension assets are 
exhausted and the probability the funds are not exhausted. However, there is also 
increased downside risk evident. Conversely, investing 100% in fixed interest would 
decrease the downside risk, but also limit upside potential, with very little likelihood of 
the allocated pension not being exhausted at by the end of the projection. In part, 
these results are reflective of economic conditions at 31 December 2014, with very 
low real interest rates. 

The analysis also demonstrates the significant impact of considering the Age Pension 
on an integrated basis. Even allowing for the fact that the calculations exclusive of 
Age Pension have a lower target, the results inclusive of Age Pension are significantly 
better (particularly for the GOFI measures). 

The following table considers the impact of purchasing a lifetime annuity if and 
when the situation arises that our individual has sufficient assets at his disposal to 
purchase a CPI indexed lifetime annuity that would meet the part of target 
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spending requirement that is not funded by the Age Pension. We then also consider 
results of utilising an equity release product to further supplement the target income 
as needed. 

Table 5: Results for alternative strategies 
 Median age 

funded 1 
5th percentile 
age funded 1 

Median GOFI 
measure 2 

5th percentile 
Median GOFI 

measure 2 

Probability 
funded to age 

105 3 

Allocated pension (balanced) 

Homeowner – inclusive 82 76 80% 69% 1% 

Homeowner – exclusive 81 74 53% 31% 5% 

Renter – inclusive 75 72 64% 57% 0% 

Renter – exclusive 74 71 28% 19% 0% 

Allocated pension and lifetime annuity    

Homeowner – inclusive 82 76 80% 69% 23% 

Homeowner – exclusive 81 74 54% 31% 33% 

Renter – inclusive 75 72 64% 57% 0% 

Renter – exclusive 74 71 28% 19% 1% 

Allocated pension, lifetime annuity and equity release    

Homeowner – inclusive 105 84 100% 85% 58% 

Homeowner – exclusive 105 81 100% 57% 50% 

Renter – inclusive 75 72 64% 57% 0% 

Renter – exclusive 74 71 28% 19% 1% 

Notes: 
1. Age funded indicates age at which no income is available other than that from the Age Pension. 

The 5th percentile results indicate that there is a 95% probability of funding to this age. 
2. GOFI (Goodness of Fit) Measure indicates level success of achieving target income. A GOFI 

measure of 100% indicates no shortfall, while a measure of 0% would indicate no income at all. 
Further detail of the GOFI measure we have utilised for the purpose of this analysis is included in 
Appendix A. 

3. The projection runs for 40 years, which is to age 105. This indicates the probability there is funding 
from sources other than the Age Pension available at the end of the projection period (but total 
income may still be less than target income level). 

The analysis indicates that purchasing a lifetime annuity when conditions are 
favourable in terms of being able to fund expected spending needs in excess of 
Age Pension benefits has little impact on the median age that the allocated 
pension will run to or on the GOFI measures. This outcome arises since the purchase 
of an immediate annuity predominantly occurs in scenarios where investment 
conditions are favourable, conditions under which the allocated pension itself was 
generally projected to be able to fund most of the target spending. The purchase of 
the immediate annuity does ensure that a reasonable level of income will be 
available even at more advanced ages. 

Supplementing target spending via an equity release product greatly enhances the 
ability to meet target spending, as is demonstrated in the GOFI measures. However, 
this is at the cost of reduced equity in the home. Table 6 summarises the impact of 
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utilising equity release on the share of home equity which is retained. The results in 
Table 6 represent the equity share retained at the end of the projection period. In 
many cases, those who would exit prior to the end of the projection period would 
have retained a higher share of the home equity. The median results at the end of 
the projection period indicate material home equity shares, while even at the tail a 
small share remains. 

Table 6: Home equity shares 
 Median home 

equity share at 
end of 

projection 

5th percentile 
home equity 

share at end of 
projection 

Allocated pension, lifetime annuity and equity release 

Homeowner – inclusive 61% 7% 

Homeowner – exclusive 55% 2% 

As an alternative to the balanced portfolio scenario, we considered a “bucket” 
investment strategy, where cash is held to cover the equivalent of three years’ 
target spending with the balance in equity. The results are broadly consistent with 
those for the balanced portfolio, as summarised in Table 7. 

Table 7: Results for bucket allocated pension, with lifetime annuity 
 Median age 

funded 1 
5th percentile 
age funded 1 

Median GOFI 
measure 2 

5th percentile 
Median GOFI 

measure 2 

Probability 
funded to age 

105 3 

Allocated pension (balanced) and lifetime annuity 

Homeowner – inclusive 82 76 80% 69% 23% 

Homeowner – exclusive  81 74 54% 31% 33% 

Renter – inclusive 75 72 64% 57% 0% 

Renter – exclusive  74 71 28% 19% 1% 

Allocated pension with cash for 3 years’ spending and balance in equity and lifetime annuity 

Homeowner – inclusive 82 76 79% 69% 28% 

Homeowner – exclusive  80 74 52% 31% 37% 

Renter – inclusive 75 73 63% 58% 0% 

Renter – exclusive  73 72 27% 21% 0% 

Notes: 
1. Age funded indicates age at which no income is available other than that from the Age Pension. 

The 5th percentile results indicate that there is a 95% probability of funding to this age. 
2. GOFI (Goodness of Fit) Measure indicates level success of achieving target income. A GOFI 

measure of 100% indicates no shortfall, while a measure of 0% would indicate no income at all. 
Further detail of the GOFI measure we have utilised for the purpose of this analysis is included in 
Appendix A. 

3. The projection runs for 40 years, which is to age 105. This indicates the probability there is funding 
from sources other than the Age Pension available at the end of the projection period (but total 
income may still be less than target income level). 

We have also considered the impact of selling the home and renting. While this can 
result in a reduction in Age Pension payments (as the sale proceeds would be 



Actuaries Summit 2015  12 
 

© Towers Watson Australia Pty Ltd and AMP Limited. All rights reserved 

 

counted towards the Assets Test), it does effectively give access to 100% of the 
equity in the home (rather than the limited proportions available via equity release 
products). Therefore, this could have some benefit, provided that spending levels do 
not increase given the extra cash on hand. Table 8 compares results of selling the 
home and investing the proceeds in a balanced fund, under two alternative 
spending scenarios: the first without any increase in spending other than for rent of 
$15,000 per annum, and the second with allowance for a further additional spend of 
$10,000 per annum. The analysis suggests that the better longer-term strategy is likely 
to be keeping the home and utilising an equity release product as needed. 
However, downsizing to access part of the equity in the family home is likely to be 
beneficial in many situations. 

Table 8: Sell the home and rent 
 Median age 

funded 1 
5th percentile 
age funded 1 

Median GOFI 
measure 2 

5th percentile 
Median GOFI 

measure 2 

Probability 
funded to age 

105 3 

Allocated pension (balanced), lifetime annuity and equity release 

Homeowner – inclusive 105 84 100% 85% 58% 

Sell the home and rent, utilising lifetime annuity 

Renter – inclusive 
spending $57,500 

105 81 96% 74% 76% 

Renter – inclusive 
spending $67,500 

85 77 80% 63% 35% 

Notes: 
1. Age funded indicates age at which no income is available other than that from the Age Pension. 

The 5th percentile results indicate that there is a 95% probability of funding to this age. 
2. GOFI (Goodness of Fit) Measure indicates level success of achieving target income. A GOFI 

measure of 100% indicates no shortfall, while a measure of 0% would indicate no income at all. 
Further detail of the GOFI measure we have utilised for the purpose of this analysis is included in 
Appendix A. 

3. The projection runs for 40 years, which is to age 105. This indicates the probability there is funding 
from sources other than the Age Pension available at the end of the projection period (but total 
income may still be less than target income level). 

3.3 Key take-away messages 

The analysis presented in this paper provides one view of ways to assess the 
effectiveness of different retirement strategies. Even with this very simplified analysis, 
it is clear that in many cases there will not be a universally agreed “optimal” solution 
even given a common starting point in terms of financial resources, as an 
individual’s risk appetite will determine how various trade-offs are weighted against 
each other. Further, while the level of financial resources will have a significant 
impact on retirement strategy, so will financial market conditions at retirement. 

And this is before taking account of the added complexity that “retirement” is 
becoming less and less a discrete point in time for an individual, but rather a 
progressive journey over a number of years from pre-retirement to a transition to 
retirement phase before fully stopping work. 
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The range of products analysed in this paper is relatively narrow and restricted to 
basic versions of products currently available. The results though indicate that there 
is scope for alternative products to offer a wider range of retirement income 
outcomes. To facilitate this, regulatory change is likely to be needed, along with 
product innovation from manufacturers. 

However, the key conclusion that we have reached is that typical current advice 
processes around retirement strategies could be significantly enhanced to enable 
individuals to make informed choices reflective of their risk exposures and risk 
appetite. This is a complex problem, similar to but far more challenging than the 
issue of getting Australians comfortable with defined contribution nature of the 
Superannuation Guarantee Scheme when it was introduced in 1992. Work is needed 
not only on the advice end, but perhaps more importantly on community 
education. Risk measures like those presented in this paper would be useful to guide 
individuals in making retirement strategy decisions, but would be difficult for many to 
comprehend. 

This suggests that while the concept of a Comprehensive Income Product in 
Retirement (CIPR) as proposed in the Final Report of the recent Financial System 
Inquiry is appealing, there will be considerable difficulty in defining a suitable 
default. Further, there is a risk that a “one-size-fits-all” approach to defining a CIPR 
could lead to sub-optimal outcomes for many. 

Therefore, superannuation funds should be working to improve engagement with 
members to give each individual the best chance of making an informed choice in 
regards retirement strategy. 
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Appendix A: Goodness of Fit Index 

For each of the stochastic scenarios, we calculated a Goodness of Fit Index 
(“GOFI”) measure: 

 

where i is represents the projection period. Shortfall is the excess, if any, of target 
income over the projected income, each on a real basis and adjusted for 
survivorship.  

The GOFI measure will lie between zero and one. A result of zero would indicate 
there was no income, while a result of one indicates that target income was 
achieved in all periods. A large shortfall in one period would result in a lower GOFI 
measure than if the same shortfall were spread over a number of periods.  

 


