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Foreword 

This Research paper is the first of a series we plan to produce annually, taking a 
research topic of significant national interest and considering it not just for 
analytical purposes but for some examples of potential policy implications. The 
content of these papers are designed to be an input into an area of wide research 
applicability — in this case, a contribution to the Australian Government’s next 
Intergenerational Report and the sweeping question of  how Australia copes with an 
ageing population. 

The policy issues are carefully chosen to address needs that if not immediate, will 
necessarily be so tomorrow. The intent is that the paper supports an informed 
discussion and leads towards policy thought in anticipation of need, rather than in 
the face of it.   

This paper was produced by a team led by Ralph Lattimore, and included Jared 
Greenville, Andrew Irwin, Tom Nankivell, Hudan Nuch, Peter Varela and Melissa 
Edwards, with useful inputs from Lindsay Fairhead.  

 

 

 

 

Peter Harris 

Chair 

 

November 2013 

 





   

 CONTENTS v 

 

Contents 

Foreword iii 

Abbreviations and explanations ix 

Overview 1 

1 Introduction 21 

1.1 What this report is about 21 

1.2 Basic methodologies for examining the economic implications of 
ageing 27 

1.3 Structure of the report 29 

2 Australia’s demographic future 33 

2.1 How are population projections produced? 34 

2.2 Net overseas migration 37 

2.3 The total and completed fertility rate 40 

2.4 Mortality rates and life expectancy 43 

2.5 The projections 50 

2.6 Ageing is a global phenomenon 61 

3 Labour supply 65 

3.1 A broad view of the supply-side of the economy 66 

3.2 The 3Ps framework for labour supply  and economic growth 66 

3.3 The ‘working age’ gap 67 

3.4 Participation rates 68 

3.5 Unemployment (and employment) rates 93 

3.6 Many older workers work part-time 96 

3.7 Hours worked 99 

4 Productivity and economic growth 103 

4.1 Putting productivity growth in a context 104 

4.2 A few measurement issues 104 



   

vi CONTENTS  

 

4.3 What are the proximate drivers of labour productivity? 107 

4.4 What does the past aggregate picture tell us? 108 

4.5 Projecting Australia’s future productivity rates and economic 
growth 112 

4.6 Australia’s income 119 

5 Revenue and expenses 125 

5.1 Introduction 126 

5.2 Health 127 

5.3 Age and service pensions 143 

5.4 Aged care 148 

5.5 Education 152 

5.6 Other Australian Government expenditures 155 

5.7 Revenue 160 

5.8 Fiscal pressures created by population ageing 161 

5.9 What does the fiscal gap tell us? 167 

5.10 There are benefits from improving the analysis  of fiscal outcomes 170 

6 Encouraging workforce participation 173 

6.1 What is (and isn’t) the problem? 174 

6.2 The broader policy context 175 

6.3 The role of the Age Pension eligibility age 180 

6.4 Participation, work and life expectancy  over the life cycle 181 

6.5 What are the goals of the Age Pension? 186 

6.6 The impacts of the pension age  on workforce participation 187 

6.7 Aspects of linking the eligibility age  to changes in life 
expectancy 190 

6.8 The links between the Age Pension and the rest of the retirement 
income system 200 

7 Income poor, asset rich: overcoming rationing and financing 
constraints 205 

7.1 Wealth and income by age 208 

7.2 Possible financing options to enable user co-contributions 217 



   

 CONTENTS vii 

 

7.3 How a government equity release scheme could work to help fund 
age-related public expenses 231 

7.4 Possible effects of using equity release to fund co-contributions 234 

8 Improving health care productivity to alleviate fiscal pressures 237 

8.1 Health sector productivity: rationale, concepts and some 
measurement traps 239 

8.2 Estimates of Australia’s health sector  productivity gap 243 

8.3 Potential sources of future health  productivity gains 245 

8.4 Exploratory estimates of the fiscal benefits of future gains in 
health care productivity 257 

 

APPENDIXES 

A Modelling mortality trends 261 

B Health expectancy 269 

C Productivity estimates at the industry level 279 

D Comparing projections 291 

E The 3Ps 301 

F The MMRF model 305 

 

References 307 



   

viii ABBREVIATIONS AND 
EXPLANATIONS 

 

 

Abbreviations and explanations 

Abbreviations 
3Ps Population, Participation and Productivity 

ABS Australian Bureau of Statistics 

AIHW Australian Institute of Health and Welfare 

ARIMA Auto-Regressive Integrated Moving Average 

CGE Computable General Equilibrium 

COAG Council of Australian Governments 

CPI Consumer Price Index  

DALY Disability-Adjusted Life Year 

DSP Disability Support Pension 

GVA Gross Value added 

GDP Gross Domestic Product 

GST Goods and Services Tax 

HALE Health-Adjusted Life Expectancy 

HILDA Household, Income and Labour Dynamics in Australia 
survey 

IAC Industries Assistance Commission 

IC Industry Commission 

IGR Intergenerational Report 

IHME Institute for Health Metrics and Evaluation 

LC Lee-Carter 

NAIRU Non-Accelerating Inflation Rate of Unemployment 

NLF Not in the Labour Force 

MFP Multifactor Productivity 

MMRF Monash Multi-Regional Forecasting model 

MTAWE Male Total Average Weekly Earnings 



   

 ABBREVIATIONS AND 
EXPLANATIONS 

ix 

 

NRA National Reform Agenda 

NOM Net Overseas Migration 

OECD Organisation for Economic Co-operation and Development 

PBS Pharmaceutical Benefits Scheme 

PC Productivity Commission 

PCPOP PC Population model (available from the Commission 
website) 

QALY Quality-Adjusted Life Year 

RNNDI Real Net National Disposable Income 

TFR Total Fertility Rate 

 

Explanations 
Billion The convention used for a billion is a thousand million (109). 

 





 
   

OVERVIEW 

  



   

2 AGEING  

 

Overview 

 
Key points 
Australia’s population will both grow strongly and become older. Such slow but 
profound shifts in the nature of a society do not elicit the same scrutiny as immediate 
policy issues. The preferable time to contemplate the implications is while these 
near-inevitable trends are still in their infancy. 

Population ageing is largely a positive outcome, primarily reflecting improved life 
expectancy. A female (male) born in 2012 will on average live for an estimated 94.4 
(91.6) years.  

However, population growth and ageing will affect labour supply, economic output, 
infrastructure requirements and governments’ budgets. 

Australia’s population is projected to rise to around 38 million by 2060, or around 
15 million more than the population in 2012. Sydney and Melbourne can be expected 
to grow by around 3 million each over this period. 

The population aged 75 or more years is expected to rise by 4 million from 2012 to 
2060, increasing from about 6.4 to 14.4 per cent of the population. In 2012, there was 
roughly one person aged 100 years old or more to every 100 babies. By 2060, it is 
projected there will be around 25 such centenarians. 

Total private and public investment requirements over this 50 year period are 
estimated to be more than 5 times the cumulative investment made over the last half 
century, which reveals the importance of an efficient investment environment. 

Labour participation rates are expected to fall from around 65 to 60 per cent from 2012 
to 2060, and overall labour supply per capita to contract by 5 per cent. 

Average labour productivity growth is projected to be around 1.5 per cent per annum 
from 2012-13, well below the high productivity period from 1988-89 to 2003-04. Real 
disposable income per capita is expected to grow at 1.1 per cent per annum compared 
with the average 2.7 per cent annual growth over the last 20 years. 

Collectively, it is projected that Australian governments will face additional pressures 
on their budgets equivalent to around 6 per cent of national GDP by 2060, principally 
reflecting the growth of expenditure on health, aged care and the Age Pension. 

Major impending economic and social changes can create the impetus for new reform 
approaches not currently on the policy horizon. For example: 
• The design of the Age Pension and broader retirement income system might be 

linked to life expectancy after completion of the current transition to 67 years in 2023. 
• Using some of the annual growth in the housing equity of older Australians could 

help ensure higher quality options for aged care services and lower fiscal costs.  
• Wide-ranging health care reforms could improve productivity in the sector that is the 

largest contributor to fiscal pressures. Even modest improvements in this area 
would reduce fiscal pressures significantly.   
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In 2005, the Commission reported that timely action to address the consequences of 
demographic change could avoid the future need for ‘big bang’ policy interventions 
later. Over eight years later, the discussion of the possible opportunities and policy 
challenges presented by an ageing population seems to have waned. The most 
recent Intergenerational Report, which also highlights these issues, is now nearly 
four years old. Even with ever more information on trends, the near inevitability of 
significant fiscal and policy consequences of demographic change seems not to 
have created much genuine desire for reform. Further, recent interventions to 
address the threats posed by global economic events have left Australian 
governments less well placed to handle the effects of ageing than most would have 
expected in initial debates. On top of these factors, Australia is much closer to the 
time when the most significant effects of ageing are likely to be felt.  

Against this background, the Commission has looked afresh at the economic issues 
raised by population ageing. Like any analysis associated with forecasting very long 
term trends, this study is exposed to the charge that it extrapolates in ways that may 
not be representative of reality. The apparent neat precision of any particular 
number is not meant to convey that this shall inevitably be the result, when over a 
50 year period a wide variety of unknown factors will arise. But the existence of 
unknown factors is no basis for not considering the trends, which are the important 
aspect of this analysis. The trends are unmistakable in most cases. They point to the 
need for serious contemplation of future policy measures sooner rather than later.  

How will Australia’s population change over the next 50 years? 

Australia’s population is projected to increase to more than 38 million by 2060, 
more than 15 million above the population in 2012. While significant variations are 
possible around that estimate, it is unlikely that the population would be less than 
34 million or more than 42 million (figure 1). Notwithstanding the large projected 
increase in the population level, population growth rates are projected to fall over 
time, halving from 2012 to 2060.  

The likely population growth will place pressure on Australian cities. All of 
Australia’s major cities are projected to grow substantially. Sydney and Melbourne 
may grow by around 3 million each over the next 50 years (figure 2). In response to 
the significant increase in the size of Australian cities, significant investment in 
transport and other infrastructure is likely to be required. This is true both within the 
cities themselves and for the links between regional and major cities. Policies will 
be needed to reduce congestion problems, and to ensure adequate infrastructure 
funding and investment efficiency.  
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Figure 1 The Australian population will probably grow by around 
15 million over the next 50 years  
End June 2011-12 to 2059-60 

 

Figure 2 Australia’s two biggest cities may exceed 7 million 
Projected city populations, end June 2011-12 and 2059-60 
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While having relatively high rates of immigration and fertility compared with other 
developed economies, Australia’s population will still age dramatically over the 
coming years. The primary ‘culprit’ is a virtuous one — Australians are 
experiencing lower mortality rates and enjoying longer lives (figure 3). Moreover, 
the figures for life expectancy usually quoted by statistical agencies can 
significantly understate people’s actual longevity because they do not take into 
account the likely future reductions in mortality rates as a person ages: 

• Using such ‘cohort’ life expectancies, the life expectancy of a girl born in 2012 
is projected to be more than 94 years and for a boy nearly 92 years.  

• Such cohort life expectancies are particularly useful in considering the length of 
people’s customary retirement periods. Using the usually published life 
expectancies, it might appear that a person born in 2012 could expect to live for 
19 more years after they reach 65 years old. In fact, it is projected that they will 
live for around 29 years after that age. This raises issues about optimal 
retirement ages, provision for publicly funded pensions and rules about access to 
superannuation savings — an issue explored in more detail later. 

Figure 3 Death rates have fallen 
The chance of dying over the next year (%),1921 to 2011 

   

   

The pyramid age structure that characterised Australia’s young population at 
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more uniform distribution across ages characteristic of a highly aged population 
(figure 4).  

Figure 4 Population ageing until the 22nd century  

Growth rates of the oldest is set to 
dramatically increase over the next 20 years  

The age structure becomes more 
uniformly distributed across ages 

  

Growth rates of the oldest segments of the population will accelerate over the 
coming years, as the baby boomer generation enters old age (figure 4). The number 
of people aged 75 years and over is projected to increase by about 4 million 
between 2012 and 2060 — an increase roughly equivalent to the current population 
of Sydney. The most striking illustration of ageing is the growth in the population of 
people surviving past 100 years of age. In 2012, there was roughly one person aged 
100 years old or more to every 100 babies. By 2060, it is projected that there will be 
around 25 centenarians for every 100 babies, and with continued small increases in 
longevity, by 2100, there will be more people aged 100 or more years than babies 
born in that year. 

Labour supply 

With an aggregate labour force participation rate1 always exceeding 65 per cent, the 
period from 2007–2025 represents a peak in labour market engagement in Australia 

                                              
1 This is the number of people aged 15 years or more who are in, or looking actively for, work, 

divided by the population aged 15 years or more. 
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not exceeded since 1914. After 2025, aggregate participation rates gradually fall to 
a projected rate of just below 60 per cent by 2059-60 (figure 5).  

Figure 5 Labour force participation rates 

By age group, per cent 
2012-13 

Participation rates  
are projected to fall 

  

Paradoxically, this is despite the likelihood that in nearly every relevant age group, 
and especially among older Australians, people’s projected engagement in the 
labour force will increase. The reason for the aggregate decline is that, even with 
those age-specific increases, older Australians have much lower participation rates 
than the prime-aged working population (those between 25 and 54 years), with 
population ageing shifting many more into the older age brackets. In fact, were the 
age structure of the population not to change over the next fifty years, aggregate 
labour force participation rates would be expected to rise to more than 68 per cent. 

In the Commission’s analysis, small increases in hours worked per employee and 
falls in unemployment rates over the next 50 years partly offset the effect of lower 
aggregate participation rates on labour supply (best measured as hours worked per 
capita). The only other major factor determining labour supply per capita is the 
declining share of people aged 0-14 years, who are excluded from any count of the 
potential labour force. Given this offsetting influence, overall labour supply per 
capita is projected to fall by nearly 5 per cent by 2059-60 (figure 6).  

While the projected labour force estimates take account of historical trends, they 
may not fully account for two important influences on future labour supply by older 
workers: 

• the future old will be better educated than both previous generations of older 
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expansion in tertiary education and the stabilisation of tertiary participation rates 
at younger ages. Higher levels of tertiary education are strongly associated with 
greater labour force participation, and this effect may not be fully reflected in 
historical labour force participation trends 

• there is conflicting evidence on trends in disability rates among older 
Australians. Population surveys of disability suggest rates have been falling, but 
labour market surveys and usage of the Disability Support Pension tell, at best, a 
mixed story. Disability is highly associated with low labour force participation. 
If nothing else, the above evidence suggests an imperative to find out more about 
the real trends in disability rates relevant to people’s engagement in the labour 
market, and to understand the policies that may improve engagement. Current 
policy reforms in disability support should shed light on this over time. 

Figure 6 Contribution to the reduction in hours worked per capita 
100 x change in natural log values, 2012-13 to 2059-60 
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Average labour productivity growth is projected to be around 1.5 per cent per 
annum from 2011-12 to 2059-60 (with multifactor productivity growth contributing 
0.7 percentage points). This is considerably below the estimates used in most 
previous studies of future economic growth. In contrast, prior to the recent 
slowdown, average peak-to-peak labour productivity growth from 1998-99 to 
2003-04 exceeded 1.8 per cent per year. 

Around 0.8 percentage points of the projected annual labour productivity growth 
rate reflects the contribution of capital accumulation. It is projected that the gross 
fixed capital spending (by the private and the public sectors) required to underpin 
capital deepening will be around $38 trillion over the next 50 years in constant 
2011-12 prices. This is around 5 times more than the sum of investment required 
over the previous half century (1959-60 to 2011-12). Given this, it is crucial to have 
economic settings conducive to efficient capital investment and to its financing. 

Increases in productivity growth have sizable impacts on output growth. As an 
illustration, using the Commission’s base case value of labour productivity, the 
cumulative sum of annual GDP values from 2012-13 to 2059-60 is around 
$140 trillion in constant 2011-12 prices. An increase in labour productivity of 
0.3 percentage points a year increases the cumulative value by $13 trillion. This is 
equivalent to around 8 years of Australia’s GDP value in 2012-13. Where the 
improved productivity growth arises from ‘doing things better’ rather than capital 
deepening, this value could support some or all of the very significant expected 
increase in consumption of health, aged care and training services, underlining the 
link between economic and social policy. Australia has instigated important 
programs, such as the National Disability Insurance Scheme, to support people in 
need, and will come under pressure to ensure adequate resourcing of future health 
and aged care services. The income that underpins such social programs needs to be 
created in order to be distributed.  

The implications for economic growth and national incomes 

While the supply-side of the economy is clearly critical to Australia’s future 
prosperity, a country’s standard of living is ultimately dependent on the value of its 
disposable income. This takes account of the terms of trade, transfers to foreigners 
and the need to pay for capital accumulation. The terms of trade is projected to 
decline so that, with the additional impacts of contracting growth rates of labour 
supply and labour productivity, disposable income is projected to grow at a much 
slower rate compared with the boom period from 1993 to 2012 (figure 7).  
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The bottom line is that the combined cocktail of falling labour supply per capita, a 
declining terms of trade and poorer productivity growth rates mean that Australians 
can expect that the growth in disposable income per capita will fall to less than half 
that of the boom years. A period of truly diminished outcomes is likely to be at 
hand, unless luck or appropriate policy initiatives intervene.  

Figure 7 A major slowdown in income growth is impending 
Percentage change in real net national disposable income per capita 

  

Growing fiscal pressures coincide with lower economic growth  

Diminishing economic expectations are likely to coincide with increasing 
expectations for public spending. Australian governments will face major fiscal 
pressures over the ensuing decades. This reflects that government expenditure is 
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their relative importance dramatically (figure 8). 
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held constant. This provides a measure of the increase in revenue or reduction in 
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available to the states and territories, much of their fiscal pressure could be ‘passed 
on’ to the Australian Government in the form of greater demands on federally 
collected taxes. 

The main sources of such pressures over the next 50 years are likely to be rising 
obligations for publicly-funded health care, aged care and retirement. There is likely 
to be relatively minor fiscal relief from obligations that typically relate to lower age 
groups.  

Figure 8 Age-related government spending 
All governments, $’000 per person, 2011-12 

 

Table 1 Budget pressures grow over the next 50 years 
 2011-12 2059-60 Change 

 Share of GDP (%) Share of GDP (%) Share of GDP (%) 

Australian Government 
Health care 4.1 7.0 2.9 
Age Pension 2.7 3.7 1.0 
Aged Care 0.8 2.6 1.8 
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Other (including disability) 11.2 10.2 -1.0 
Sum 20.7 25.1 4.4 

State and territory governments 
Health care 2.4 3.8 1.4 
Education 3.5 3.2 -0.3 
Disability 0.2 0.5 0.3 
Sum 6.1 7.5 1.4 

Numbers may not add to totals due to rounding. 
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The pressures on health care, the most important driver of fiscal pressure, reflect 
two related factors: 

• Health care costs rise with age, given greater service use at older ages. For 
example, in 2010-11, the cost of Pharmaceutical Benefits Scheme drugs per 
person aged 75 or more years was nearly 50 times greater than the cost per 
person aged under 18 years. Similarly, dramatic relationships between age and 
per person costs are apparent for other health services, such as hospitals 
(figure 9).  

• This pressure is compounded by non-demographic factors that affect costs, such 
as advances in the quality of services, and new technologies. Even for a given 
population age structure, costs per capita in health care tend to rise at around 0.6 
to 0.9 percentage points above real GDP per capita growth, depending on the 
segment of the health care sector.  

Figure 9 Hospital costs by age and sex, 2010-11 
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few years, prescription numbers increased more than sixfold, with annual costs to 
government rising from $45 million to nearly $310 million (figure 10). 

Closing the fiscal gap 

All governments face the long-run fiscal reality most bluntly put by the character 
Micawber in Charles Dickens’ novel David Copperfield: ‘Annual income twenty 
pounds, annual expenditure nineteen six, result happiness. Annual income twenty 
pounds, annual expenditure twenty pounds ought and six, result misery’. While 
governments, unlike Micawber, have the capacity to borrow over reasonably 
lengthy periods, neither that strategy nor selling assets purely on revenue raising 
grounds are sustainable long-term options to address the widening fiscal gap. (There 
may of course still be strong efficiency grounds for privatisation.) 

Figure 10 The rising costs of a drug for age-related macular degeneration 

  

Accordingly, governments can respond to long-term pressures only by raising taxes, 
cutting aggregate spending or some hybrid. To give a picture of the size of the 
aggregate funding gap facing all governments, its closure would require that total 
taxes collected by all Australian governments increased from around 28 to 
34 per cent of GDP (about a 21 per cent increase), or roughly an equivalent 
reduction in the existing expenditure to GDP, or some mix of the two. The key issue 
will be how governments can manage to close a gap of this size in an orderly, 
efficient and equitable way. Taxation will inevitably be part of the story, as will be 
targeting of any wasteful or inefficient spending. But some creative options also 
warrant exploration in the policy debate that Australia must have.  
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Some reforms represent opportunities to overcome ageing fiscal 
pressure and warrant further debate 

Increasing workforce participation amongst older workers 

People are living much longer, yet for the last hundred years, there has been little 
change in the age at which people are eligible for the Age Pension or the period 
spent in the labour force (figure 11). The average life expectancy from age 15 years 
of a male born in the so-called ‘Oldest Generation’ between 1901 to 1925 was just 
over 55 years. After age 15 years, he would spend just 13 years (or less than 
25 per cent) of his remaining lifetime outside the labour force. In contrast, it is 
estimated that the male generations born between 2006–2060 (‘GenWhats’) will 
live an additional 78 years once they reach 15 years old, of which 33 years will be 
spent outside the labour force (mostly not in education).  

If time in full-time equivalent work is considered, the average male ‘GenWhat’ 
aged 15 years is projected to work for an estimated 39 years compared with around 
44 years for their ‘Oldest Generation’ counterpart. The additional years in 
retirement appear likely to be mainly healthy ones. 

Figure 11 What is the future of people’s lives once they 
have reached 15 years old? 
Successive male generations 1901 to 2060 

 

In part, the tendency for people to spend a greater proportion of their lives outside 
the labour force reflects participation in education in the years from 16 to 20 years 
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(though many students still work), greater wealth and savings, and the high value of 
leisure. However, there are several major obstacles to the employment of older 
people, of which the financial incentives of (and the social norms established by) 
the tax, superannuation and pension systems figure prominently.  

Only in recent times has the eligibility age for the Age Pension (and indeed the 
former statutory provision for mandatory retirement) been seen as out of step with 
older people’s greater life expectancy and their capacity to contribute to society 
through paid work. Older Australians are characteristically neither infirm nor inept. 
While the pension age is scheduled to gradually increase to 67 years by 2023 for 
both men and women, an important issue is whether there are grounds to make slow 
and automatic changes to the eligibility age in line with future life expectancy gains 
— a position advocated by the OECD.  

The Age Pension serves a number of purposes and, consequently, it is difficult to 
determine the optimal eligibility age. Nevertheless, increasing the eligibility age in 
line with increases in life expectancy would prima facie have some benefits. As an 
illustration of the impacts of rising pension eligibility ages, gradually increasing the 
pensionable age from 67 to 70 years could:  

• increase participation rates for people in the relevant ages by around 3–10 per 
cent, taking account of the fact that some people would be unable to work (and 
would transfer to the Disability Support Pension), some would be already 
working, and others with sufficient privately-funded superannuation would 
largely not be affected by a change in the publicly-provided pension 

• yield ongoing fiscal savings of around 0.15 per cent of GDP per annum in the 
late 2030s after accounting for some increase in Disability Support Pension 
recipients (and then falling to 0.1 per cent of GDP in the long run). Over the full 
period from 2025-26 to 2059-60, the accumulated (undiscounted) savings would 
be around $150 billion in constant 2011-12 prices. 

There are several complexities in implementing any link between the pensionable 
age and life expectancy, but these are surmountable (as suggested by the operation 
of such links in some countries). Shifts in attitudes and expectations amongst 
employers and the labour force will be important to the effectiveness of any policies 
in this area.  

Aspects of the superannuation system, particularly the taxation arrangements and 
preservation age, also have incentive effects on labour supply and entail taxpayer 
costs of a similar magnitude to those posed by the Age Pension eligibility age. The 
issues raised by growing longevity should be considered for the whole retirement 
income system.  
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Examining new ways to help fund government-provided services 

Among other concerns, affordability has been an obstacle to greater co-contributions 
by older people for the taxpayer-funded services they use. However, many people 
may be able to tap certain assets in innovative ways without compromising their 
current living standards. Many may also wish to contribute if it underpins more 
consumer-directed service delivery and reduces the risk of rationing of services 
central to their wellbeing — such as high quality aged and health care. 

Any future policy debate about the possibility of innovative arrangements for 
greater co-contributions should be informed by facts and analysis.  

Most households and individuals already save for their retirement, consistently 
building wealth over their working lives and then using it to fund their retirement. 
But retirees tend not to draw down the wealth in their home, which represents a 
significant share of their total wealth (figure 12). Over 80 per cent of older 
households own their home, overwhelmingly without any mortgage. Even those on 
the Age Pension often fully own their own home. Evidence on bequests over the 
past ten years, which most commonly relate to the family home, suggests this trend 
is continuing. 

Figure 12 Older Australians are often income poor but asset rich 
2009-10 

 

One option, which is already in use to help households pay their council rates, is a 
government equity release scheme targeted at older households. Having individuals 
contribute even half the annual real increase in their home values towards aged care 
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services could reduce government expenditures by around 30 per cent (a 
conservative estimate). An equity release scheme of this kind would still leave older 
households with an appreciating asset base and provide a means to increase the 
quality of services provided over the longer term.  

The viability of any such scheme depends on many other matters, but the evidence 
suggests that further investigation is warranted. 

Productivity reforms in health care delivery 

Improvements in the productivity of the health sector and more efficient allocation 
of resources would generally help directly reduce fiscal pressures and, in some 
cases, improve outcomes for people (such as by avoiding adverse hospital 
outcomes).  

The evidence suggests that there are significant variations in the productivity of 
different health service providers, providing scope for productivity improvements 
from shifting the performance of laggards. In Australia, for example, a study found 
that there were around 200 procedures where the cost can vary from half to around 
one-and-a-half times the average cost, depending on the hospital undertaking the 
procedure.  

Productivity improving reform can be instituted at an organisational or 
governmental level (such as funding initiatives, or coordinating databases of clinical 
evidence).  

An illustration of organisational reform at the point of service delivery is the 
application of ‘lean’ care models, which apply to hospital care some of the 
management techniques used in modern logistics. As an example, one hospital 
found that the major source of delays or cancellation of surgery was a bottleneck in 
just one link of the chain — the post-anaesthesia (and surgery) care unit. Instead of 
just providing more beds at that point, the usual response to a bottleneck, hospital 
management managed the flow of patients into the care unit from areas providing 
anaesthesia, resolving the bottleneck without more resources.  

More broadly, across the whole health system, decisions about what resources to 
use, for whom and when, are informed by a messy assortment of sound evidence, 
and information that is out of date or not well founded. In the United Kingdom, 
frustration with the costs of poorly founded practices led to the development of 
so-called ‘do not do’ lists, which identified health care practices that were not cost 
effective. The basic infrastructure for evidence-based practices already exists — 
such as through the international Cochrane collaboration, and the practices of 
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bodies like Australia’s Pharmaceutical Benefits Advisory Committee and the United 
Kingdom’s National Institute for Clinical Evidence. However, diffusing the results 
of such evidence has proved more difficult, indicating that there may need to be 
complementary reforms to incentives and institutional arrangements.  

Of course, effective preventive and early intervention may avoid the use of costly 
procedures at a later time (or simply the avoidance of poor outcomes) — the 
principle behind public health. Many adverse health outcomes — examples cover 
areas such as those arising from accident trauma, lung cancer, cardiovascular 
disease, diabetes and illicit drug use — can benefit from preventative approaches. 
Nevertheless, while it is likely that many prevention strategies are warranted and 
effective, crafting cost-effective prevention strategies is not straightforward, as 
reflected, for example, in the case of obesity prevention. The analytical methods 
used to establish cost-effectiveness need improvement if they are to make a 
significant contribution to the health reform agenda.  

There are several other well-known and promising areas for reforms that may lead 
to improvements in both productivity and cost effectiveness. These have often been 
frustrated by problems in implementation (such as the divided responsibility for, 
and structure of, associated funding) or the actions of interest groups adversely 
affected by them. The potential reform areas include: 

• Workforce demarcation and regulation: current arrangements likely inhibit more 
efficient skill mixes and create unnecessary regulatory burdens.  

• Procurement in the health sector: particularly in hospitals, increased purchasing 
power could be leveraged by aggregating some purchases, and achieving 
efficiencies in the purchasing process itself. 

• Financial and regulatory incentives: regulation of the health sector and 
differentiated health funding can distort choices between procedures, and 
providers (such as emergency departments and general practitioners). The split 
in funding responsibilities between levels of government can contribute to this 
issue. 

However, as with all significant policy change, careful consideration and analysis of 
the policies, and the best manner of implementation, is warranted. 

Estimates of the benefits from some recent health reforms suggest that these could 
bring significant benefits and help to alleviate fiscal pressures. Just a 5 per cent 
improvement in health sector productivity would reduce the projected fiscal 
pressures for all Australian governments by 0.5 percentage points of GDP in 
2059-60.  
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Planning for the future 

Population ageing is a desirable side product of success. All highly-developed 
countries have longer life expectancy and lower fertility rates than poor countries. 
However, population ageing entails major economic and social transformation for 
Australia at a time when it is likely that the terms of trade reverts to its lower 
long-term average and productivity growth rates fall below the historical norm. 
Growth rates in output and income per capita are likely to slow, while increased 
demands on governments to fund age-related expenditure will generate fiscal 
pressures. Any cyclical downturns will add to these pressures. 

The preferable time to contemplate the policy implications of these developments is 
while these near-inescapable trends are still in their infancy. 
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Where these risks are adequately accounted for, measures of productivity in the 
health sector can usefully inform policy. In this study, comparisons of productivity 
in different parts of health sectors, and between different health systems, are used to 
gain a sense of the potential gains available from productivity improvements in the 
Australian system.  

8.2 Estimates of Australia’s health sector  
productivity gap 

The Commission has looked previously at the scope for productivity gains in health 
care in various studies, including in focused studies of, for example, the 
performance of public and private hospitals (Gabbitas and Jeffs 2008; PC 2010), as 
well as in studies of broader reform agendas (PC 2006b, 2012). This section draws 
mainly on research and estimates reported in those studies.  

Internationally, studies of the health sectors in the United Kingdom, the United 
States and Scandinavian countries have found significant variations in efficiency. 
For the public hospital sector, these studies indicate a productivity gap from best 
practice, on average, of around 15–20 per cent (PC 2006b, p. 171). In addition, a 
detailed literature review of efficiency measurement in overseas (Europe and the 
United States) health sectors (Hollingsworth 2003) found measured productivity 
gaps of:108 

• 5–29 per cent for hospitals (average inefficiency scores grouped by type of 
hospitals) 

• 18–35 per cent in primary care (average inefficiency scores of primary care 
providers in the European Union and United States) 

• about 25 per cent for nursing homes (average inefficiency scores for nursing 
homes in the European Union and United States). 

In Australia, a Commission assessment in 2008 of empirical studies of the 
efficiency of public and private hospitals relative to that of observed best practice 
found a wide variation in efficiency (Gabbitas and Jeffs 2008, p. 29). While the 

                                              
108  These measures used ‘data envelopment analysis’, a linear programming technique used to 

identify the ‘best-practice’ frontiers of producers, such as hospitals, and thereby construct a 
relative efficiency score as a means of benchmarking hospitals (PC 2010). 
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studies are not definitive,109 for public hospitals they suggest an implied 
productivity gap from best practice of 3–89 per cent. For private hospitals, the 
limited data suggested a productivity gap of 22–37 per cent.  

Data on Australian public hospital costs for some 650 categories of procedures110 
also imply a significant productivity gap compared to ‘best practice’ (this refers to 
the best observed practice within the data set, rather than a theoretically attainable 
best practice). As shown in figure 8.1, below, the data suggest that there is a large 
number of procedures for which significant improvement may be possible. For 
example, there are around 200 procedures where the cost can vary from half to 
around one-and-a-half times the average cost depending on the hospital undertaking 
the procedure.  

More recent Commission modelling, incorporating additional data and various 
methodological developments, suggests a productivity gap (or ‘inefficiency’111) of 
10 per cent, on average, across the hospital subsector (figure 8.2), though this varies 
by the size of the hospital (PC 2010). 

In addition to these indicators of productivity in the hospital subsector, various 
international studies provide estimates of the inefficiency of Australia’s total health 
sector (table 8.1). The studies noted above suggested a productivity gap for 
Australia’s health system that could be up to 20 per cent on average. 

                                              
109  Most such studies acknowledge that there could be good reasons for a degree of variation. 

Especially in the case of public hospitals, the variation could reflect heterogeneity that is not 
controlled for in the studies. For example, while studies may include refined categories of 
treatment or condition, they may not properly reflect differences in the degree of a given 
condition. It is possible that an increased cost might to some extent an reflect (average) 
increase in complexity or severity, rather than inefficiency. 

110  Procedures were based on the Australian Refined Diagnosis Related Group (AR-DRG) 
medical treatment category obtained from the Department of Health and Ageing National 
Hospital Cost Data Collection. 

111  The Commission’s work reported two measures, both of which gave technical efficiency 
scores in the order of 90 per cent. An output-oriented efficiency score (a mean of 90 per cent 
across all hospitals) refers to the percentage of a hospital’s production measured against the 
full output potential of its fixed current inputs. An input-oriented efficiency score (a mean of 
89.8 per cent across all hospitals) measures the percentage by which a hospital exceeds the 
minimum inputs required to produce its fixed current outputs. This score is inverted to allow 
comparison with the output-oriented score. So, an input-oriented score of 90 per cent means a 
hospital should be able to reduce its input use by 10 per cent and still produce the same level 
of outputs (PC 2010, pp. 93–4).   
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Figure 8.1 Variation in average relative cost a of public hospital outputs by 
procedure and state, ranked by decreasing variation in average 
costs, 2003-04b   
New South Wales, Victoria, Queensland, South Australia and Western Australia 

 
a A relative cost index was constructed for each category of treatment by dividing the average total cost of 
treatment for a given category in each state by the national average total cost for that category. Thus, a score 
of 1 in the figure indicates that the state average equalled the national average, a score of 2 indicates average 
costs that are double the national average and so on). The wide range of scores in the figure suggests that 
there are a large number of procedures for which significant improvement may be possible. 
b Medical treatment categories are sorted in descending order of the total variation in the relative cost index of 
each Australian Refined Diagnosis Related Group (AR-DRG). Excludes 10 DRGs for which cost data were not 
available for two or more jurisdictions.  

Source: PC (2006b, p. 179).  

8.3 Potential sources of future health  
productivity gains 

Since the Commission’s analysis of the National Reform Agenda (PC 2007), there 
have been many reforms instituted in the health sector. Examples of two reforms — 
activity based funding and national registration and accreditation of health 
professionals — illustrate the magnitude of gains that could be on offer from 
pursuing further reform in the health sector (box 8.2). 
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Figure 8.2 Hospital efficiency varies by sizea 

 
a Based on data from 2003-04 to 2006-07. The input-oriented measure is shown. 

Source: Data are from PC (2010). 

Table 8.1 Estimates of inefficiency in Australia’s health system 
 
Study 

 
Estimation methoda 

Efficiency score  
of Australia 

Inferred 
inefficiency 

   % 
WHO (2000) Global rankings based on 

composite index 
Overall index of 0.88 12 

Evans et al. (2001) Regression estimation Less than 0.94 6 
Gravelle et al. (2003) SFA Around 0.91 9 
Greene (2003) SFA 0.99 .. 
Afonso and Aubyn (2005) FDH and DEA 0.92 12 
Kumbhakar (2004) SFA 0.94 6 
Vasanthakumar (2005) DEA 0.75 25 
 

  

.. Less than one. a The estimation methods referred to in this table refer to data envelopment analysis (DEA), 
stochastic frontier analysis (SFA) and free disposal hull (FDH). 

Source: PC (2006b, p. 174). 

There are a numerous additional sources of productivity improvement that, through 
changes in institutional structures, embedded practices and incentives, might offset 
future growth in health expenditure. Achieving some may require government 
action, such as modifying regulation or funding for particular activities. Others are 
likely to require action principally by physicians (or their professional associations), 
hospital managers or others working within health organisations. There is even 
scope for policies that are outside of the direct health sphere to affect expenditures 
on health care. 
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Box 8.2 Estimated returns from some recent reforms 

Activity based funding 

Activity based funding benchmarks hospital services according to complexity, and then 
assigns an ‘efficient’ price per service. Hospitals that can deliver services for less than 
these prices benefit, providing an incentive to improve efficiency.  

Under the National Health Reform Agreement, activity based funding for public 
hospitals has recently been applied to: 
• acute admitted public patient services 
• acute admitted private patient services 
• non-admitted services 

• emergency department services (National Health Funding Body nd).112 

Some estimates suggest significant benefits from these reforms. For activity based funding, 
the National Health and Hospitals Reform Commission (NHHRC 2009) estimated that, for 
public hospitals, annual savings could be in the order of $400-$900 million for inpatient 
services and $170–$430 million for non-admitted public patient services. Some have 
suggested that activity based funding could also be extended to other areas of the health 
sector, realising additional savings for the sector overall (Duckett 2013). 

Others, however, consider that difficulties in setting ex ante efficient prices, including 
states’ translating national prices into their own state prices, will add complexity to the 
model, and inhibit cross-state comparisons (Howes and Engele 2013, p. 93). They 
therefore consider that the gains from activity-based funding are uncertain, but likely to 
be much less than the NHHRC estimates suggest. With pure activity based funding, 
there is also a risk of ‘cherry picking’, wherein hospitals attempt to select the lower cost 
patients, leaving more complex and costly cases to other providers.  

National registration and accreditation 

The national system of registration and accreditation, which includes 14 health 
professions,113 replaced eight separate regulatory systems, 65 pieces of legislation, 
85 health practitioner registration boards and 38 regulatory organisations with one 
nationally consistent law and one national registration agency (AHPRA 2011). 

The Commission estimated that, by improving the mobility of workers, this reform 
should improve the productivity of the health sector and result in long-run savings of 
around $160 million per year (PC 2012a, p. 225).  
 

                                              
112 Block funding remains for small rural hospitals, mental health services, sub-acute services and 

for teaching, training and research. 
113 The national system of registration and accreditation initially included chiropractors, dental 

practitioners, medical practitioners, nurses and midwives, optometrists, osteopaths, 
pharmacists, physiotherapists, podiatrists and psychologists. In 2012, the system was 
expanded to include Aboriginal and Torres Strait Islander health practitioners, Chinese 
medicine practitioners, medical radiation practitioners and occupational therapists. 



   

248 AN AGEING 
AUSTRALIA 

 

 

Some of the areas where productivity gains are possible are well understood, but the 
gains have not been realised due to implementation issues (such as the 
responsibility for, and structure of, associated funding) or because fiscal imperatives 
have to date seemed insufficient to warrant the effort of reform.  

In some other areas, while significant inefficiency is evident, how best to address it 
is presently unclear. In this context, the complexities in health systems need to be 
recognised. Government intervention in health systems is pervasive, there can be 
multiple and sometimes conflicting objectives, price signals are often muted, and 
health consumers face difficulties in making well-founded choices. Professional 
norms and regulation often play a role in treatment choices and the allocation of 
health care resources. There can also be incentives for cost-shifting between 
different parts of the broader health and social welfare systems (in part due to 
different governments having responsibility for different parts). Accordingly, 
changing a policy to fix one problem in the health system will often risk creating 
problems elsewhere. This all means that, for some problems in the health system, 
careful and detailed analysis (and possibly some experimentation) would be 
required before a particular reform solution could be confidently prescribed.  

With these caveats recognised, the following sub-sections identify an array of areas 
where productivity gains should be attainable.  

Financial incentives and regulation 

At an overarching level, improving financial incentives and regulation (and the 
institutional arrangements that govern them) is a key for improving productivity in 
health system. The peculiarities of both demand and supply within the health sector 
mean that a fully competitive market for health services is not feasible. Government 
regulation and funding decisions therefore play a central role in the choices of 
procedures and providers made in the health sector.  

Government funding provides incentives at various levels of the health sector. At 
the individual procedure level, funding under the Medicare Benefits Scheme (MBS) 
can affect a practitioner’s (and patient’s) choice of procedure. While MBS decisions 
are guided by cost considerations (particularly since the introduction of the MBS 
quality framework in 2010), relativities between subsidies for different services can 
distort choice, and attempts to constrain spending in individual areas may ultimately 
result in higher levels of overall health spending. The provision of subsidies on a 
per procedure basis (known as fee-for-service), which is prevalent in many parts of 
the health system, may also provide incentives for over-servicing, relative to a 
capitation system or alternative funding models. More broadly, the remuneration of 
health workers and organisations (such as hospitals or GP clinics) and the split of 
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responsibilities between Commonwealth and state and territory governments could 
result in less than efficient organisational structures and choices of procedures.  

Regulation also affects the health sector in a number of ways, particularly in 
delineating workforce scopes of practice and activities (for example in restricting 
referrals to particular providers). The regulation of private health insurers also 
affects the behaviour of consumers and sometimes providers.  

Reforms to financial and/or regulatory incentives can work directly or indirectly. 
For example, changing medical payment models might not only discourage 
over-servicing, but could also lead to the formation of different health delivery 
structures, such as integrated practice units, to more efficiently address patient 
needs.  

Of course, as with other reforms, care needs to be taken when examining financial 
incentives in the health sector to ensure that changes to funding levels or structures 
do not unduly affect achievement of other objectives, particularly equitable access 
to health care. Likewise, regulatory reforms should not aim simply to reduce costs 
without regard to any impact they may have on other objectives. It also needs to be 
recognised that there are many productivity-enhancing reforms that can be 
undertaken within present incentive structures. 

Organisational-level efficiencies 

Many measures to improve productivity require change at an individual 
organisation level. Hospitals could adopt new organisational models or 
specialisations where doing so suits their resources and patient bases. Methods to 
identify reforms could include analyses of structures and processes to identify 
‘bottlenecks’ and to realise savings through reorganisation of existing practices. For 
example, if an MRI machine is approaching maximum use during normal working 
hours, rather than purchase a second machine, some health facilities have extended 
the hours when the machine is in use, providing imaging appointments in the 
evening and night (which may suit some patients better than normal working hours). 
More broadly, where they have not already done so, hospitals could adopt simple 
‘lean’ care models — as in parts of the United States (box 8.3) — to help improve 
patient experiences and health outcomes, while also reducing costs. Hospital 
managers could also examine the adoption of more effective models of care for 
delivery by the health workers that they employ. For example, a recent Australian 
study (Tracy et al. 2013) found that, compared to standard hospital maternity care, 
‘case load midwifery’ delivered equivalent neonatal outcomes, in terms of safety 
and effectiveness, but at much lower cost. 
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Box 8.3 The ‘Lean’ care model — analysing hospital processes 
Improving productivity in health care does not necessarily involve new technologies or 
skill mixes. How organisations and processes are managed can also contribute to 
greater productivity by, for example, addressing ‘bottlenecks’ to speed up overall 
treatment times without reducing patient outcomes.  

This occurred at the Lucile Packard Children’s Hospital in the Stanford University 
medical centre in the United States, which applied an adapted version of the car 
manufacturer Toyota’s ‘Lean’ business strategy. 

The hospital identified that delays or cancellation of surgeries were principally caused 
by a bottleneck in the post-anaesthesia (and surgery) care unit, as there were too 
many patients entering the care unit from across the hospital at a given time. Rather 
than supplying additional beds and staff, the hospital addressed the issue of 
coordination between various parts of the hospital: 

And so we started to say how can we fix that. … we need to level the flow, we need to find a 
way so that patients are coming out of areas of anaesthesia, the operating rooms, MRI in 
paediatric patients, they often need to be sedated, or ambulatory procedures such as when 
they are getting a catheter placed. We need to have a flow such that every 20 minutes a 
patient is coming out, so that we always can have a nurse available to take them and we 
don't shut down our operating theatres, and so patients don't get told 'you have to wait' or 
'you have to go home'. (Platchek 2013) 

The baseline in the United States for anaesthesia recovery beds is three beds per area 
providing anaesthesia. At Stanford they were able to reduce this to a one-to-one ratio, 
and are examining reducing it further.  

Applying the same ‘Lean’ methods also identified other savings: 
… [the hospital] also found ways to cut down on patient wait time for operating rooms. The 
hospital entirely eliminated its pre-operation holding area for ambulatory patients; this cut 
about 45 minutes from the pre-operative process … Additionally, the hospital changed the 
way anesthesiologists bring patients into the operating room. It used … a "one-piece flow 
model" where the anesthesiologist brought young patients back directly along with a parent 
who could be present for the induction.  
By implementing a Lean care model and identifying and correcting wasteful processes, the 
hospital was able to reduce wait times for operating rooms from two hours to 60 minutes in a 
span of two weeks. (Spoerl 2012)  

 

Diffusing research to clinicians and health organisations 

Some international studies suggest that over-diagnosis and over-treatment in 
medicine is rife (Moynihan, Doust and Henry 2012). This suggests that the collation, 
analysis and diffusion of data on procedures that have been proven to not be either 
effective or cost effective could help reduce costs as well as improve patient 
outcomes. 
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One process along these lines is formally underway in the United Kingdom (box 8.4). 
Researchers aim to learn from past experience (including failures) to help identify the 
best use of (relatively decreasing) health funding by first identifying ‘what not to do’. 
Similar exercises are underway in the United States and Australia (Cassel and 
Guest 2012; Elshaug et al. 2012). ‘What not to do’ lists are then disseminated to 
clinicians and health organisations. 

 
Box 8.4 The ‘do not do’ list 
Faced with budget restrictions, primary care trusts in the United Kingdom (UK) have 
recently been examining methods of ‘disinvestment’ (reducing resources from existing 
health care practices that deliver marginal health gains relative to their costs).  

One approach has been the use of ‘do not do’ (DND) lists of treatments that have been 
found to be of low net value. Since 2007, the UK’s National Institute for Clinical 
Evidence (NICE) has been collating the DND lists into a database of practices that they 
recommend be discontinued, or at least not used routinely. Each recommendation is: 

… formed from a debate by the independent guideline development group, who were guided 
by evidence presented to them by the technical team from one of the national guideline 
centres, which identifies specific practices as not on balance beneficial, as unsafe, or with 
insufficient evidence to support its continued use. These practices are then placed on the 
online DND [do not do] database. (Flynn and Gericke 2012) 

While the database provides an evidence-based approach for minimising costs, its 
practical effect has been limited by issues in implementation. In particular, as the DND 
database is not mandatory, various primary care trusts have developed their own 
approaches, creating a series of ‘black lists’ across the UK.  

Work is underway to develop a single evidence-based methodology (including costs) 
for disinvestment, to improve the adoption of national DND recommendations (Flynn 
and Gericke 2012). Between 2007 and 2012, a study identified 209 DND topics for use 
and, after clinical consultation, selected 30 procedures for a pilot disinvestment 
program in the southwest peninsula of the UK.  

An example of one of the selected procedures is an arthroscopic knee washout to treat 
cases of osteoarthritis (Gericke 2012): 
• NICE DND recommendation: washout alone should not be used as a treatment for 

osteoarthritis because it cannot demonstrate clinically useful benefit in the short or 
long term. 

• Evidence: Cochrane review, including 7 randomised controlled trials (Reichenbach 
et al. 2010) 

• Local clinician feedback: Agreed with recommendation, high local impact 
• Unit cost of arthroscopy: £801 (2010-11) 
• Usage in South West Peninsula: 1077 admissions (2011-12) 

Potential local savings if discontinued (annual): £862 677 
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In designing further policy responses to address issues such as over-diagnosis and 
over-treatment in medicine, it will also be important to understand the incentives that 
have lead practitioners to deliver such outcomes (for example, whether they are 
driven by attempts to avoid malpractice litigation, a desire to earn additional incomes, 
or whether there are professional or institutional barriers to, or a lack of incentives 
for, the uptake of new knowledge).  

Workforce demarcation and regulation 

As the Commission (2006a) has previously noted, re-examining the scopes of 
practice of particular health professions, and the appropriate skills mix required for 
a particular treatment, could yield productivity gains. Indeed, ensuring that tasks are 
performed by appropriately skilled (not over-skilled) workers frees up valuable 
resources that could be used elsewhere in the health system. However, it can also 
sometimes lead to unintended consequences. For example, analysis of nurse 
practitioners in the United States found that greater involvement of nurse 
practitioners can generally reduce costs, but can also increase costs if prescribing 
rights are expanded:114 

… liberal scope of practice laws are associated with a reduction in retail clinic health 
care cost per patient. The greatest reduction (15.8%, p<.001) … occurs when nurse 
practitioners have full independence in diagnosing and non-prescription treatment. No 
cost reductions are associated with patients seen (-0.22%, p=.911) … when physicians 
are required by law to supervise nurse practitioners. When nurse practitioners are 
allowed to write prescriptions for controlled substance such as pain medication 
Oxycontin, health care cost are 17.2% higher (p<.001) (Spetz 2013)  

In Australia, some nurse practitioners (and midwives) have had access to Medicare 
rebatable services, the ability to refer to specialists, and request diagnostic and 
pathology services since November 2010. They have also been able to prescribe 
certain medicines under the Pharmaceutical Benefits Scheme. However, scope of 
practice change is an ongoing process that requires continued analysis of 
appropriate roles in line with changes in models of care, training and technology 
(including pharmaceuticals). Further, ‘cultural’ impediments to change within the 
sector cannot be ignored and it is likely that accepted practices will evolve over 
time.  

                                              
114 As noted above, this increase in cost is not necessarily undesirable. It is likely to lead to a 

reduction in the patients’ pain levels, and thus a benefit to society. Depending on the relative 
merits of existing treatments, it may also be a productivity improvement (provided health 
outcomes in this case can be properly measured).  
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Meanwhile, national registration and accreditation arrangements have been 
developed with the aim of reducing regulatory burdens on the health sector while 
maintaining minimum standards for practitioners. Even so, there remains scope to 
ensure that existing regulation is no more onerous than necessary to meet its stated 
objectives (such as patient safety). Further, care needs to be taken to ensure that the 
introduction of new initiatives — such as the Personally Controlled Electronic 
Health Record (PCEHR) — do not inadvertently lead to disproportionate (and 
adverse) burdens upon health practitioners or patients.  

Education and training affects the numbers, distribution (both geographically and 
between professions), and quality of the workforce and roles of health workers. 
While this could contribute to the productivity of the health workforce itself, 
changes to the coordination and structure of training, and the accreditation of 
courses, could assist other reforms — for example, a greater emphasis on 
inter-professional and team-based learning could support future changes to models 
of care.  

The cost effective use of technology and pharmaceuticals  

As noted above, some technologies can increase costs through meeting previously 
unmet demand (by providing treatments for previously untreatable conditions) or by 
increasing the effectiveness of existing treatments and hence their uptake.  

Other technologies could reduce overall costs. In particular, the take up of 
non-medical technology could drive organisational and system-wide reductions. For 
example, the improvement of databases in concert with the introduction of the 
PCEHR could allow for improved data analysis, and an evidence-based approach to 
the selection of cost effective treatments (similar to the ‘do not do’ list, above). Better 
patient data on the PCEHR could also reduce excessive or duplicative testing of 
patients.115 More simply, improved technology (such as notes taken on a tablet 
computer directly uploading to a central database) could reduce the administrative 
burden on health practitioners, freeing them to conduct more of their ‘core’ business.  

The use of technology could also enable reforms to the scope of practice, and 
improve other outcomes, such as equity of access to health services for rural and 
remote patients. For example, the increased uptake of telehealth could allow more 
training for on-site rural and remote practitioners, and provide them with the ability 
to video conference with more experienced or specialised practitioners in larger 
                                              
115 In 2008,  12 per cent of Australian patients surveyed reported that their doctor had ordered a 

medical test that the patient felt unnecessarily duplicated another test that had been done in the 
last two years (NHHRC 2009, p. 55).  
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urban centres. Doing so could be a low cost way of providing specialised care to 
distant populations, without reducing the standard of care, but existing evidence on 
the cost effectiveness of telehealth is mixed (box 8.5).  

 
Box 8.5 The cost effectiveness of telehealth programs 
As with many health programs there are clear examples of beneficial telehealth 
programs, but not all are necessarily cost effective.  

One example is the ‘Whole System Demonstrator programme’ in the UK (United 
Kingdom Department of Health 2011). Launched across three sites (Newham, Kent 
and Cornwall) in 2008, the trial provided telehealth services to 3030 people with one of 
three chronic conditions (diabetes, heart failure and chronic obstructive pulmonary 
disease). Initial findings from the trial indicated that telehealth could deliver: 

… a 15% reduction in [accident and emergency] visits, a 20% reduction in emergency 
admissions, a 14% reduction in elective admissions, a 14% reduction in bed days and … a 
45% reduction in mortality rates. (United Kingdom Department of Health 2011, p. 3) 

More recent analysis (Henderson et al. 2013) of the data available from the Whole 
System Demonstrator programme suggests that the trial was not cost effective. Based 
on a net benefit analysis of data from 965 patients (534 receiving telehealth and 431 in 
standard care), the research found that the incremental costs per quality-adjusted life 
year (QALY) of telehealth added to standard care was £92 000 (the cost effectiveness 
threshold recommended by NICE in the UK is £30 000). The study concluded that: 

The QALY gain by patients using telehealth in addition to usual care was similar to that by 
patients receiving usual care only, and total costs associated with the telehealth intervention 
were higher. Telehealth does not seem to be a cost effective addition to standard support 
and treatment. (Henderson et al. 2013, p. 2) 

While limited, available evidence in the Australian context (Bywood, Raven and 
Butler 2013) suggests that some telehealth programs can be cost effective, but that 
this depends on a range of factors including: 
• the location and characteristics of the patients (relating to the distance they would 

otherwise have to travel, and the suitability of telehealth to particular health conditions 
such as monitoring chronic disease, or consultation for telpsychiatry) 

• the technology involved (costs of upgrading, including training staff in its use, and 
the portability and ease of use for patients and practitioners) 

• the manner in which telehealth is incorporated into existing health care, including 
the involvement of the appropriate level of health professional at various stages of 
the program (such as a telehealth coordinator). 

The authors concluded that telehealth had: 

… the capacity to increase of the cost effectiveness of healthcare delivery. However, 
cost effectiveness is influenced by many factors … so it cannot be taken for granted 
and needs to be evaluated on a case-by-case basis. (Bywood, Raven and Butler 2013, 
p. 22)  
 



   

 HEALTH 
PRODUCTIVITY 

255 

 

Of particular importance is consideration of how telehealth technology is 
implemented. Simply adding telehealth on top of existing services is unlikely to 
deliver benefits in a cost effective manner. However, where telehealth is properly 
incorporated as part of a health system, it may allow savings by reducing costs to 
patients (travel and waiting times), allowing for more targeted interventions (only 
involving more skilled practitioners when necessary), and reducing costs to 
practitioners (reduced travel, better and cheaper access for rural and remote 
practitioners to continued professional development).  

Another opportunity to improve cost effectiveness is through the choice of 
pharmaceuticals listed under the Pharmaceutical Benefits Scheme, the manner in 
which the Australian Government determines their price,116 and the timing of the 
entry of generic versions of off-patent medicines. Together, they could result in an 
improved choice of more cost effective treatments, as well as reduce the costs of 
individual treatments.117 There may also be merit in the wider use of prescribing 
protocols, based on principles of clinical and cost effectiveness, for certain 
conditions. Similarly, examination of the direct costs to the government (and 
indirect costs to end consumers) of the Community Pharmacy Agreements could 
improve the overall cost effectiveness of the health sector (the current 5th agreement 
involves funding of $15.4 billion over five years).118  

Procurement in the health sector 

While there is limited or no competition in some parts of Australia’s health sector, 
the sector itself purchases supplies and equipment from many providers operating in 
competitive markets (such as general office or information technology supplies). 
However, in some cases, such as extremely specialised or new medical equipment 
or pharmaceuticals, there may be limited, or no, choice of providers. Beyond 
countering the market power of such providers, there could be scope to improve 
procurement practices to take advantage of scale purchases, and also improve the 

                                              
116 Some (Duckett et al. 2013) have argued that the current price negotiation process could benefit 

from adopting elements of the New Zealand system of independent negotiations, subject to an 
overall budget.  

117 For example, while under patent, the price per tablet of simvastatin (40 mg in Australia) was 
$A2.00, and in England it was almost $A3.00. After the patent expired, the Australian price 
gradually decreased to around $A1.00 per tablet (four years after expiry). But in England, the 
rate of price decrease was much faster, such that four years after the expiry the Australian 
price was some four times higher than the English price (Clarke and Fitzgerald 2010). 

118  An audit of the administration of the 5th Community Pharmacy Agreement by the Australian 
National Audit Office is underway and is due to be tabled in winter 2014 (ANAO 2013) 
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efficiency of the purchasing process itself (for example, by greater coordination and 
sharing of information on the quality of a range of products and providers). 

This may be particularly beneficial for hospitals, given their size and the magnitude 
of their expenditure. As with other reforms, the precise form of implementation can 
affect the degree of cost-reductions (and overall benefits available). Specifically 
there may be a tradeoff between centralising decisions (which maximises the 
bargaining power of a hospital purchasing ‘bloc’) and allowing flexibility in 
purchasing decisions between hospitals, which may enable purchases to be more 
tailored to individual hospital circumstances. The model of ‘aggregated purchasing’ 
could provide the appropriate balance, by leveraging the buying power of groups of 
hospitals on expenditures that they determine themselves.  

Prevention and early intervention 

As an alternative (or adjunct) to trying to control the costs of health services or 
ration their supply, some reforms could manage the demand (or need) for those 
services.  

The most common example of this is preventative health and early intervention 
campaigns to avoid or reduce health risks. Preventive health measures often include 
information (or social marketing) campaigns, regulation, and taxes. There are many 
examples where such measures have successfully reduced health risks in Australia. 
These include providing information to parents about the sleeping position of 
infants to reduce the incidence of sudden infant death syndrome, the HIV/AIDS 
campaign, safety belt regulation, random breath testing/drink driving penalties, 
smoking bans in workplaces, restaurants and other public spaces, and taxes on 
tobacco. 

In recent years, the Australian National Preventive Health Agency (ANPHA) has 
identified curbing alcohol use, tobacco use and obesity as the top three priority 
areas in preventive health. ANPHA considered these health risks accounted for 40 
per cent of potentially preventable hospitalisations (ANPHA 2013). 

While many strategies may be effective and justified, there are several important 
issues that affect that judgment. 

First, as in many other interventions, there are short-term known costs associated 
with the interventions, which need to be balanced against their long-term uncertain 
benefits. This is often a concern in screening measures, where the goal is to identify 
the early onset of a disease and to treat it at a stage when it is most amenable to 
interventions. However, a test may not be cost effective if, among other things, it 
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has a low true positive rate (failing to identify many people who have the disease) 
or has a high false positive rate (incorrectly classifying people as having the disease, 
which then requires more costly diagnostic tests to confirm that this is not correct, 
or unnecessary treatment on the basis of the initial diagnosis). 

Second, and more subtly, gauging the effectiveness and efficiency of preventative 
measures on a disease-by-disease basis can miss the reality that people live to die 
another day (Bonneux et al. 1998). Dollars saved on avoiding (or minimising the 
costs) of one disease opens the possibility of people experiencing another costly 
disease. Ideally, assessments of particular interventions should adopt a longitudinal 
approach that takes into account the timing and costs of disease and quality of life 
under the counterfactual that no preventative action is taken.  

Indeed, the impact of a preventive health measure on future government health and 
other expenditures can be ambiguous. As noted in box 8.6, some studies have found 
that various anti-obesity measures appear to have limited effectiveness, or are 
unlikely to yield cost savings and may even increase costs overall.  

The foregoing factors highlight the importance of undertaking a comprehensive 
analysis of the long-term costs and benefits of any given preventative health 
measure (box 8.7). Such comprehensive analysis of individual health measures 
provides more surety that they are effective in addressing the health problem and 
are beneficial and cost effective for society as a whole. 

8.4 Exploratory estimates of the fiscal benefits of 
future gains in health care productivity 

The foregoing sections illustrate several areas of health care where there appears to 
be scope for productivity gains, although the exact reforms necessary to deliver 
such gains have not been specified. How large might such productivity gains be? 
And to what extent could they ameliorate the fiscal pressures associated with 
ageing? 
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Box 8.6 Obesity prevention 
Several studies have examined the efficacy and/or cost-effectiveness of measures to 
prevent obesity. In some cases, measures appear to have had benefits, although 
information gaps make it difficult to be definitive. Other studies suggest that the 
cost-effectiveness of many obesity prevention measures is marginal and that there 
may not be major fiscal savings from such measures.  
• A study from the Netherlands (van Bale et al. 2008) found that at all ages, obese 

people and smokers incurred more annual health care costs than do healthy people. 
However, they found that healthy people lived longer and incurred greater lifetime 
costs. The greatest differences in health care costs were not due to smoking and 
obesity-related diseases, but to other, unrelated diseases that occurred as life-years 
were gained. The authors concluded that prevention of obesity and smoking may be 
an important and cost-effective way of improving public health, but it is ‘not a cure 
for increasing expenditures’ on heath (2008, p. 0248). 

• Drawing on Australian Institute of Health and Welfare work for the National Health 
and Hospital Reform Commission (AIHW 2009, p. 4), health expenditure 
(government and private) was projected to increase by 179 per cent between 
2002-03 and 2032-33. In contrast, if growth in obesity rates was constrained, health 
expenditure was projected to increase by 176 per cent — a drop of 3 percentage 
points. However, the impact of obesity was projected only on the direct costs of 
diabetes; not on other areas of government spending.  

• Productivity Commission researchers (Crowle and Turner 2010, pp. 89–90) found 
that many measures to address childhood obesity — including public education on 
obesity, and dietary and physical activity education for children — had not been 
effective in preventing weight gain to any significant degree, although they may 
have improved lifestyle behaviours generating other benefits (such as a healthier 
diet and increased physical activity). Other measures — such as mandatory 
labelling for restaurant and takeaway meals, taxes on energy-dense nutrient poor 
foods and bans on television advertising of certain foods — were found to impose 
relatively high costs on society compared with their (limited) benefits.  

• A 2011 Cochrane review of 55 studies of childhood obesity measures including 
dietary and physical activity education for children found that they had beneficial 
effects on body mass index in a meta-analysis, but there was substantial 
unexplained heterogeneity and the likelihood of publication bias. It also noted that 
there was a lack of knowledge of which specific intervention components were most 
effective and what is affordable and cost-effective (Waters et al. 2011, pp. 35, 34) 

• In an 2012 evidence update for the NSW Ministry of Health on various obesity 
prevention measures addressing all ages, Hector (2012, p. 9) noted that, despite 
the large volume of publications reviewing the evidence, there were many gaps in 
information on target groups, settings and behaviours addressed. Many of the 
reported programs had short implementation periods with limited follow up.  
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Box 8.7 Factors to consider when assessing health interventions 
The merits of any proposed policy change in the health sector should be carefully 
examined, ideally in a holistic sense.  

A holistic approach entails considering the effect not only on a patient’s short-term 
health, but also their long-term health, wellbeing and participation in the economy, and 
the benefits these have for others. It means considering the impact beyond the current 
provider of a particular treatment (for example, a policy change may reduce the 
expenditure on hospitals, but could lead to long term increases in public expenditure 
on GPs, or increased costs for the public and the individual through greater reliance on 
pharmaceuticals). It also means considering the impact on the finances of all levels of 
government and private costs, and on other objectives for health policy — most notably 
equitable access to health care.  

For example, in the context of preventative health, the types of costs that ideally should 
be considered include: 
• the direct costs of the intervention (both in dollars and the cost of time of not only 

the practitioner but the patient in treatments, recovery and lost time at work or as a 
carer) 

• health costs arising from any side effects from the intervention, or increased 
predisposition to other diseases/conditions arising from the intervention 

• pension and other government support costs that can arise from increased life 
spans.  

Some of these costs may be disregarded in making a final policy choice, but their 
enumeration is nevertheless important.  

Equally, a broad and long-term view of the benefits ideally should be taken, including 
better health (in quality-adjusted life years) for the patient; the subjective value of their 
health and life to themselves and others; any improvement in employment outcomes 
(and the resulting incomes earned/taxes paid) both for the patients and carers as a 
result of improved patient health; and any co-morbidity costs avoided from resulting 
decreases in likelihood of suffering related conditions and/or avoiding treatment costs 
later in life.   
 

In its earlier study on the National Reform Agenda (PC 2006b), the Commission 
used an estimate of potential productivity gains of 4 to 5 per cent. That estimate 
drew on estimates of productivity gaps (section 8.2) as well as feedback from 
participants to the study, and reflected a conservative view of what could be 
attained from pursuing health services-related policies within the then National 
Reform Agenda. In arriving at its estimate of 4 to 5 per cent, the Commission 
assumed that NRA-consistent reforms could bridge one-fifth of the (then) assumed 
productivity gap in the hospitals subsector and one-tenth of the then assumed 
productivity gap in other subsectors.  
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While some reforms have been instituted since 2007, thus reducing the scope for 
further gains from those sources, it is also possible that the full potential gains 
available from improvements to health productivity are significantly larger than 
those presented in the NRA study. However, the Commission has not sought to 
judge the full magnitude of the gains available. 

Rather, to illustrate the potential for productivity gains to alleviate fiscal pressures, 
the current study has explored the fiscal effects of a 5 per cent productivity gain in 
Australian and state and territory governments’ total health spending, commencing 
in 2018-19. The estimates are based on the government expenditure projections set 
out in chapter 5. For simplicity, the productivity gain has been modelled as a 
one-off, step reduction of 5 per cent in health government expenditures in 2018-19. 
Following this, expenditures grow at the rate determined by demographic and 
technological changes as depicted in chapter 5. 

The resultant estimates are that health expenditures (both Australian Government 
and state) are projected to account for less than 10.2 per cent of GDP in 2059-60, 
rather than 10.8 per cent without the productivity gain. Accordingly, fiscal pressure 
from rising health costs would be reduced by around 0.5 percentage points by 
2059-60 (or around 10 per cent of the total fiscal pressure).  
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A Modelling mortality trends 

A.1 Introduction 

Over the long run, the age structure of a population is determined principally by 
mortality patterns by age group. Accordingly, varying assumptions about mortality 
trends can have substantial influences on projections of the age structure of a 
population. This is particularly true for the share of the very old in the population 
(people aged 80 or more years). 

There are multiple methods for projecting mortality rates. As in its projections for 
net migration and fertility, the Australian Bureau of Statistics uses a quasi-statistical 
approach (sometimes referred to as a ‘deterministic’ approach since it excludes any 
stochastic elements). This approach takes into account historical trends (a statistical 
approach), but on the other hand, it buttresses these with subjective judgements 
based on expert advice. 

Assumptions have been formulated on the basis of demographic trends over the past 
decade and longer, both in Australia and overseas, in conjunction with consultation 
with various individuals and government departments at the national and state/territory 
level. They do not attempt to allow for non-demographic factors (such as major 
government policy decisions, economic factors, catastrophes, wars) which may affect 
future demographic behaviour. (ABS 2008, p. 8)  

As the ABS notes, this approach also ignores the possibility of major adverse 
events, such as major pandemics or wars, though historically these have sometimes 
been important. Some of these events would be difficult to estimate given their 
rarity in historical data, and at best, could be treated separately as low probability, 
high impact events with assumed statistical distributions. For example, the 
European Actuarial Consultative Group (2006) assesses that there is a high risk of a 
major global pandemic over a decade, but that events with significant excess 
population mortality are unlikely. Others doubt that it is possible to make ‘any 
scientifically based prediction about the emergence of future pandemics’ 
(Taubenberger and Morens 2009). Given this, it is more reasonable to take account 
of other significant risks — such as the possible adverse impacts on longevity of 
lifestyle factors (growing obesity) and antibiotic resistant bacteria, which would 
have a gradual effect and could be modelled as a lower-life expectancy scenario in 
mortality projections.  
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In some other countries, official agencies have included mortality trends based on 
purely statistical approaches for at least one of their sets of demographic projections 
(such as Statistics New Zealand, Statistics Canada, the United States Census 
Bureau, the US Congressional Budget Office, the United Nations and Japan).119 
These have the advantage that they do not rely on subjective judgments and can 
produce estimates of the variance of the mortality forecasts, which can be employed 
for stochastic population models.  

Nevertheless, despite their apparent rigour, existing statistical forecasting models of 
mortality: 

• generally use only historical data on age-specific mortality rates by gender (and 
sometimes ethnicity and region). They ignore other factors, such as economic 
growth, expenditure on healthcare, developments in drugs or medical 
procedures, and future risks not yet captured in the historical data (such as the 
long-run effects of obesity) 

• often can involve unrealistic long-run outcomes in age-specific death rates, 
which then may need to be adjusted using judgment anyway 

• estimation of forecasting errors can sometimes grossly underestimate the true 
underlying uncertainty in the projections (Pedroza 2006)  

• are tested for their forecast accuracy using relatively small out-of-sample 
periods. Their long-run accuracy is much less certain 

• can be hard to interpret by non-experts given the complexity of some models. 

Accordingly, there remains a strong basis for judgment-based scenarios of the kind 
historically employed by the ABS, even if these are a supplement to purely 
statistical approaches. The ABS will use its current deterministic approach in its 
2014 demographic projections, but stochastic modelling may be considered in 
future releases. 

There is also a basis for stochastic modelling using reasonable priors about the 
distribution of forecast errors, without these distributions being drawn from the 
fitting of statistical models to historical data. The United Kingdom Office of 
National Statistics (2009) has used this approach. 

                                              
119 Based on Lee (2004), Bascand (2012a) and the US Congressional Budget Office (2005). In 

addition, the New Zealand Treasury undertook early stochastic modelling (Creedy and 
Scobie 2012).  
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Against this background, this report: 

• applies one of the most common statistical models — the Lee-Carter (LC) model 
— to produce long-run forecasts of mortality rates by age, and examines the 
consequences of forecast errors 

• uses more deterministic models, based on scaling of previous projections of 
mortality rates by the ABS. 

There is scope for the ABS and the IGR to use sophisticated techniques that relax 
some of the assumptions of the basic LC model. These could include: 

• Bayesian approaches (for example, Pedroza (2006) and Raftery et al. (2012)) 

• functional time series models (for example, Hyndman et al. (2013)) 

• variants of the LC model that eliminates the potential for long-term divergence 
in mortality rates between males and females (Li and Lee 2005) 

• cohort models that take account of the different mortality trends for different 
cohorts, and not just related to age and time (Haberman and Renshaw 2011) 

• methods that place limits on the long-run reduction of mortality rates or/and 
ensure that the general pattern of rising mortality rates by age is preserved over 
the longer run. This is not guaranteed under the Lee-Carter method because it 
has invariant age-specific rates of mortality reduction. Historically, such rates 
have been greater for some older age groups — reflecting technological 
advances in healthcare for such people. Over a sufficiently long time frame, the 
Lee-Carter method would project lower mortality rates for many older age 
groups than younger people, which is improbable (as shown below in box A.1).  

A.2 The Lee-Carter model 

The technical aspects of the Lee-Carter model have been documented elsewhere 
(Girosi and King 2007; Lee and Carter 1992; Rodriguez 2009), but in summary, the 
objective is to estimate the equation: 

ln�𝑚𝑥,𝑡� = 𝑎𝑥 + 𝑏𝑥𝑘𝑡 + 𝜖𝑥,𝑡  

where m is the central death rate, x denotes individual ages and t, time and: 

𝑎𝑥 = 1/(𝑇 − 1) × ∑ ln (𝑚𝑥,𝑡)𝑡=𝑇
𝑡=1   

or the average of the logged values of the death rates over the period of data 
available (from 1 to T). It is usually assumed that kt evolves as a random walk with 
drift, which has been found to fit most data well (although in theory more complex 
ARIMA models could be used): 
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𝑘�𝑡 = 𝜃 + 𝑘�𝑡−1 + 𝜇𝑡 with 𝜃� = (𝑘�𝑇 − 𝑘�1)/(T-1) and 𝜇𝑡 as the error term (assumed to 
be normally distributed with variance 𝜎𝜇2). 

The critical feature of the LC model is that the a and b values do not vary over time, 
and the k values do not vary over age. With the usual identifiability restrictions, the 
model’s parameters can be estimated using a singular value decomposition of the 
matrix Zxt = ln�𝑚𝑥,𝑡� − 𝑎𝑥 (undertaken in the RATS statistical package in our 
case). It is common to re-estimate the k values in a second stage so that the 
predicted number of deaths in the model are equal to the actual deaths. However, 
this stage is not necessary, and can sometimes be problematic (Girosi and 
King 2007, p. 28ff). Empirically, models with no second stage estimation produce 
more accurate mortality rates than the alternative, but tend to underestimate life 
expectancy (Shang, Booth and Hyndman 2011).  

The forecasts of ln�𝑚𝑥,𝑡� where t is V years in advance of the jump-off year of T 
(in this case 2010) are: 

ln�𝑚�𝑥,𝑡� =  𝑎�𝑥 + 𝑏�𝑥𝑘�𝑡 = 𝑎�𝑥 + 𝑏�𝑥�𝑘�𝑇 + 𝑉𝜃�� = ln (𝑚𝑥,𝑇) + 𝑉𝑏�𝑥𝜃�  

For example, the forecast log death rate in 2050 for a person aged 45 years would 
be: 

ln�𝑚�45,2050� = 40 𝑏�45𝜃�+ln�𝑚45,2010� 

The actual death rate is derived by taking the exponent, and the relevant populations 
by age determined using the standard cohort-component model. 

The variance of 𝜇𝑡 (or 𝜎𝜇2) can be calculated from the residuals of the random walk 
with drift over the sample period. Accordingly, the variance of kV is  
𝑉 𝜎𝜇2. and increases with the forecast horizon. Given the assumed normality of 𝜇𝑡, 
the 95 per cent confidence intervals on 𝑘𝑉 is 𝑘𝑉 ± 1.96�𝑉𝜎𝜇2, so that the 
95 per cent confidence interval on ln�𝑚�𝑥,𝑉� = ln�𝑚𝑥,𝑇� + 𝑉 𝑏�𝑥𝜃� + 1.96 𝑏�𝑥𝜎�√𝑉. 
This can be used for stochastic population forecasts. 
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Box A.1 A proviso 
While the LC model has performed very well in forecasts for many countries (Lee and 
Miller 2001), it has several limitations, which need to be considered for risk analysis. In 
particular, it can lead to improbable mortality profiles by age over the very long run. 
Consider the forecast log death rate for some years after 2010 (V) for a person aged 
70 years and the difference between it and the forecast for the 45 year old: 

ln�𝑚�70,𝑉/𝑚�45,𝑉� =  𝑉(𝑏�70-𝑏�45) 𝜃� +ln�𝑚70,2010/𝑚45,2010� 
In Australian male life tables, ln�𝑚70,2010/𝑚45,2010� is roughly equal to 2.2 while (𝑏�70-
𝑏�45)>0 and 𝜃 <0, so that as V increases, the gap between mortality rates between men 
aged 45 and 70 closes. Using estimates of b and 𝜃, the annual mortality rate for men 
aged 70 years would actually fall below that of men aged 45 years by around 2100. 
While it is possible for mortality rates for older people to be lower than younger people, 
empirically this appears to be true only in the early years of life. Accordingly, either LC 
models should not be used to forecast mortality rates over very long periods, or there 
should be adjustments to the method to avoid such reversal of age-related mortality 
patterns.  
 

Estimating the Lee-Carter model for Australia 

While the LC model is typically applied to age-specific central death rates (mx,t), 
there are practical advantages in using death probabilities (Qx,t), which are 
probabilities that someone aged x in year t will die over the next year (PC 2005d, 
pp. T1.2–T1.3), and are very close to mx,t anyway.120. This enables direct 
calculation of life expectancies and also direct comparison with projected measures 
of Qx,t provided by the ABS. The only implication for the above formulas are that 
Qx,t replaces mx,t. 

The key results 

The period life expectancy at birth in 2059-60 implied by the estimated LC model 
was 89.2 years for males and 91.2 years for females.  

                                              
120 This is not novel. Notably, de Beer’s various approaches to estimating mortality uses age-

specific probabilities of death, rather than central death rates (2012), while Doray and Tang 
(2011) use probabilities of death instead of death rates in estimating the LC model. 
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Figure A.1 Life expectancy estimates 
Lee-Carter method, 2009-10 to 2059-60 

 
Data source: PC estimates. 

Confidence intervals 

While it is possible to estimate closed form solutions to confidence intervals for 
death probabilities, most interest centres on life expectancies and dependency ratios, 
for which there is no easily derived solution for confidence intervals. Monte Carlo 
simulation can be used to estimate these recursively. Starting with first forecast year 
(2011): 

ln�𝑄𝑥,2011� = 𝑎�𝑥 + 𝑏�𝑥𝑘2011 + 𝜖𝑥,2011  

= 𝑎�𝑥 + 𝑏�𝑥(𝑘2010 + 𝜃� + 𝜇2011) + 𝜖𝑥,2011  

= ln�𝑄𝑥,2010� + 𝑏�𝑥(𝜃� + 𝜇2011) + 𝜖𝑥,2011  

More generally,   

ln�𝑄𝑥,𝑡� = ln�𝑄𝑥,𝑡−1� + 𝑏�𝑥(𝜃� + 𝜇𝑡) + 𝜖𝑥,𝑡, which is the basis for recursion. 

It can also be shown that at some future year (V) in advance of 2010: 

ln�𝑄𝑥,𝑉� = ln�𝑄𝑥,2010� + 𝑏�𝑥𝜃�(𝑉 − 2010) + ∑ 𝜇𝑡𝑉
𝑡=2011 + 𝜖𝑥,𝑉  
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It is common in stochastic modelling of mortality to ignore 𝜖𝑥,𝑡 as it becomes 
increasingly unimportant compared with the accumulating influence of 𝜇𝑡. 
However, while that may be true over the long-run, it is not so over the shorter-run, 
and may considerably understate the true variance of the forecasts.  

The Commission estimated the variances, but the resulting confidence intervals for 
the LC life expectancy estimates were very narrow. It is doubtful that the narrow 
confidence intervals given by the LC method and many other approaches (Shang, 
Booth and Hyndman 2011, p. 206) are plausible given the underlying assumption 
that the future patterns of mortality change will be the same as those present over 
the last 30 years. Long historical data of mortality show that there are structural 
breaks in the series, which do not show up in the shorter historical data used for 
estimation of the LC model.  

In that case, there are grounds when undertaking stochastic analysis for 
complementing the outcomes from a purely statistical approach with assumptions 
about realistic confidence intervals, rather than just relying on the bounds provided 
by a purely statistical approach. Chapter 2 describes the approach taken to do this in 
this report.  

Modifications to the long-run LC estimates of mortality rates 

There are also concerns about two other facets of the LC method. 

• The long-run LC estimates of Qx for some ages implied lower mortality rates for 
males than females. This is inconsistent with the historical pattern of mortality 
by gender. 

• The LC method implies that mortality rates decline forever and never stabilise 
— the consequence of any model that involves a random walk with drift.  

Accordingly, while the LC estimates were the key results on which PCPOP life 
expectancies were based, several adaptations were made to address the above 
concerns. Life expectancies were modelled by: 

• calculating the value of Qx for males and females for 2011-12 (the start year for 
the projection model) using the results from the LC estimation 

• forming the ratio of the male and female mortality rates by age for 2011-12 

• projecting the ratio of the male to female mortality ratio for each age up to 40 
years after 2012 based on the historical trend growth rates in that ratio from 1981 
to 2010. The 40 year period is the assumed length of time for the male to female 
Qx values to stabilise at a given value for each x. Where the ratio fell below one 
at the 40 year horizon (that is, implying lower mortality rates for males than 
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females), the long-run ratio was truncated to one, and the associated growth rate 
that would lead to that outcome was calculated.  

• for any year up to the 40 year horizon, calculating the male Qx values using the 
LC results, and the female Qx values using the estimated mortality ratio. At 
some time, mortality reductions are likely to cease. Accordingly, for those years 
after the 40 year horizon (2050-51 in the model), it was assumed that the male 
mortality rates fell by a decreasingly smaller amount, and accordingly, life 
expectancy values were less than those given by the LC model (as that model 
implies forever decreasing mortality rates). A generalised logistic curve was 
used to provide a smooth path to the long-run, with users of the model able to 
change its parameters. At the default parameter values used in PCPOP, life 
expectancy in 2059-60 was 89.1 and 91.4 years for males and females 
respectively — close to the projected LC results.  
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B Health expectancy 

B.1 Introduction 

With increases in life expectancies in Australia being driven by people living to 
older ages, an issue is whether people are spending these extra years of life in good 
or poor health.  

… increases in life expectancy alone are not important. What is important is that people 
live longer lives in better health. (AIHW 2013c) 
Improvement of population health means more than simply delaying death or 
increasing life expectancy at birth. People and societies are also concerned about the 
presence of disease and about degrees of functioning. (Salomon et al. 2012, p. 2144) 

Knowing whether and to what extent quality of life is being traded off for quantity of 
life is fundamentally important information for governments, health services, health 
practitioners and the public. (Banham, Woollacott and Lynch 2011, p. 1)  

This issue has implications for government policies on health, income support and 
other services designed to assist older Australians. If people are living longer, but 
their remaining years of life are spent in poor health, this could increase the costs of 
providing services to older people in the future. If the health of older people does 
not significantly deteriorate until after a certain age, then some policies such as the 
eligibility age for the Age Pension may need revision to avoid providing incentives 
for individuals to retire earlier than they may otherwise given their improved health 
status at older ages.  

This appendix details some of the approaches that have been used to estimate health 
expectancy and presents some of their findings.  

B.2 Estimating health expectancy 

Estimating ‘health expectancy’ for a population can shed light on whether people 
are living longer, but in poorer health. Health expectancy is an extension of the 
concept of life expectancy and combines mortality and morbidity information in a 
single measure. As Mathers (2002, p. 177) put it, health expectancy is: 

 … a generic term for all population indicators that estimate the average time (in years) 
that a person could expect to live in various states of health.  
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Building on earlier work in the 1960s, health expectancies were first estimated 
empirically in the 1970s. The original method — which is still commonly used — 
was to combine mortality information from a period life table with cross-sectional 
information on the prevalence of morbidity (SA Health 2003, p. 2; Salomon et 
al. 2012, p. 2145) (box B.1).  

There are many different measures of health expectancies. They largely differ in 
how morbidity is defined, categorised and evaluated (Salomon et al. 2012, p. 2145). 
Three typical health expectancy measures currently used include: 

• Health-adjusted life expectancy (HALE). This measure, sometimes referred to as 
healthy life expectancy, has tended to be used by Australian government 
agencies such as the Australian Institute of Health and Welfare (AIHW) and SA 
Health for monitoring population health (box B.2). HALE measures the number 
of healthy years (free from disability or disease) that a person of a particular age 
can expect to live based on current trends in deaths and disease patterns 
(AIHW 2013c; Mathers 2002, p. 177).  

• Healthy life years. This measure is used by the European Commission as one of 
its core set of European Union structural indicators for yearly monitoring of 
outcomes related to health care and retirement policies (EC 2013b; Salomon et 
al. 2012, p. 2145).121 It is based on limitations in daily activities and has thus 
been described as a disability-free life expectancy (Jagger 2007, p. 1) — see 
next.  

• Disability-free life expectancy. The AIHW recently produced disability-free life 
expectancies for Australia (AIHW 2012b). This is based on limitations in daily 
activities. It measures the number of remaining years that a person of a particular 
age can expect to live without disability (Mathers 2002, p. 177).  

• Active life expectancy or healthy active life expectancy. This seeks to estimate 
how long people live or can live independently (Robine in Capezuti, Siegler and 
Mezey 2013, p. 4).The measure draws on data on performance of personal 
activities of daily living and instrumental activities of daily living.  

• Life expectancy free of a specific disease or disability. An example of the use of 
this measure is Nepal, Brown and Ranmuthugala (2008), who derived 
dementia-free life expectancies for older Australians covering the period 2006 to 
2008.  

                                              
121  Indeed, in its European Innovation Partnership on Active and Healthy Ageing, the European 

Union has committed to an increase in two health life years at birth for the next 10 years 
(Jagger et al. 2013, p. 1; WHO 2012, p. 1).  
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Box B.1 Sullivan’s method for calculating health expectancies 
Sullivan’s original approach — still commonly used in estimating health expectancies 
— was to combine mortality from a period life table with cross-sectional information on 
the prevalence of morbidity (Sullivan 1971).  
• The life table. As a first step, a period life table is constructed using prevailing age 

and sex specific mortality rates. This indicates the average number of extra years a 
person of a particular age and sex might expect if current age and sex specific 
mortality rates were to continue throughout the remainder of their life.  

• Morbidity prevalence. Age-specific prevalence of morbidity, or disability, in the 
population is then added to the life table. (Where there are many health states, a 
severity-weighted prevalence estimate is required. This can be represented using 
total years with disability for each age-sex category expressed as a rate per 
1000 population.)  

The table below illustrates Sullivan’s method in calculating disability-free life 
expectancy in a stylised example.  

 
Age Survivors Years 

lived 
Life 

expectancy 
(LE) 

Disability 
prevalence 

Years 
with 

disability 

Years 
without 

disability 

LE with 
disability 

Disability 
free LE 

0 100 000 99 579 77.3 4.5 4 481 95 098 18 59.3 
1 99 493 397 681 76.7 4.5 17 896 379 785 18.1 58.6 
5 99 383 496 781 72.8 9.6 47 691 449 090 17.9 54.9 
10 99 324 496 407 67.8 8.6 42 691 453 716 17.4 50.4 
15 99 232 495 578 62.9 5.7 28 248 467 330 17 45.9 
20 98 898 493 158 58.1 7.6 37 480 455 678 16.8 41.3 
25 98 350 490 068 53.4 8.5 41 656 448 413 16.5 36.9 
30 97 705 486 886 48.7 10.6 51 610 435 276 16.2 32.5 
35 97 031 483 217 44.1 12.2 58 953 424 265 15.8 28.3 
40 96 256 479 167 39.4 14.3 68 521 410 646 15.3 24.1 
45 95 352 474 122 34.7 17.9 84 868 389 254 14.7 20.0 
50 94 195 466 899 30.1 23.5 109 721 357 178 14 16.1 
55 92 394 455 294 25.7 30.9 140 686 314 608 13.1 12.6 
60 89 587 437 558 21.4 41.6 182 024 255 534 11.9 9.5 
65 85 150 409 388 17.4 44.0 180 131 229 257 10.4 7.0 
70 78 027 362 687 13.7 58.3 211 447 151 241 9.0 4.7 
75 66 778 293 861 10.6 59.6 175 141 118 720 7.4 3.2 
80 51 178 211 573 8.1 73.2 154 871 56 701 6.2 1.8 
85 33 730 201 088 6.0 81.5 163 887 37 201 4.9 1.1 

 

In the table, disability prevalence refers to disability classified in a dichotomous way, 
based on the inclusion or exclusion criteria of what constitutes disability and what does 
not. By substituting severity-weighted disability prevalence for disability prevalence, 
health life expectancy or HALE, can then be calculated.  

Source: SA Health (2003).  
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Box B.2 The use of health expectancy in Australia 
Some government agencies in Australia have used health expectancy to monitor 
population health.  

For example, the Australian Institute of Health and Welfare (AIHW) last produced 
estimates of health adjusted life expectancy (HALE) in its 2007 report The Burden of 
Disease and Injury in Australia 2003 (Begg et al. 2007). It is currently undertaking a 
project to revise and update its previous burden of disease studies and disease 
monitoring work. The results, expected in late 2015, may include new Australian 
estimates of HALE (AIHW 2013b). 

More recently, the AIHW produced expected years of life without disability covering the 
period 1998 to 2009 (AIHW 2012b). The estimates drew on data on prevalence of 
disability and severe or profound core activity limitation from the ABS Survey of 
Disability, Ageing And Carers.  

The South Australia Government sets targets for ‘healthy life expectancy’ in its 
Strategic Plan for the State. The current Plan (Government of South Australia 2011) 
seeks to increase the:  
• healthy life expectancy of South Australians to 73.4 years for males and 77.9 years 

for females by 2020 (target 78)  
• ‘average’ healthy life expectancy of Aboriginal males to 67.5 years and Aboriginal 

females to 72.3 years by 2020 (target 79).  

Progress against the targets is measured against SA Health estimates of HALE based 
on data in burden of disease studies for South Australia. The latest provisional 
estimates were issued in 2011 covering the period 2006 to 2008 (SA Health 2012).  

In Queensland, HALE estimates were reported by Queensland Health for 2003 and 
2006. These were drawn from burden of disease studies for Queensland. However, 
recent Queensland Chief Health Officer reports, which include information on burden of 
disease and injury for the Queensland population, do not include health expectancy 
estimates (Queensland Health 2012).   
 

Morbidity data for estimating health expectancies can come from burden of disease 
studies or (self-reported or self-rated) health surveys. For example, the AIHW, SA 
Health and Institute for Health Metrics and Evaluation (IHME) estimates of HALE 
draw on morbidity data in burden of disease studies (Begg et al. 2007; 
IHME 2012b; SA Health 2012). On the other hand, estimates by the AIHW of 
disability-free life expectancies drew on the ABS Survey of Disability, Ageing and 
Carers and the General Lifestyle survey (AIHW 2012b, p. 4).  
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B.3 Australian health expectancy estimates 

The AIHW last published its estimates of HALE for Australia in 2007, drawing on 
the Australian burden of disease study for 2003 (Begg et al. 2007). The estimates 
were given by jurisdiction, age, gender, socio-economic quintile and remoteness; 
and for two years, 1993 and 2003. Some of these estimates are reproduced in 
table B.1. The AIHW is updating its previous burden of disease studies and disease 
monitoring work, which may result in new estimates of HALE for Australia in late 
2015. 

Table B.1 AIHW: life expectancy and HALE at birth, by location and 
socio-economic status, 2003 

 Life expectancy (LE) HALE HALE/LE 

 Years Years Per cent 
Jurisdiction    
NSW 80.6 72.9 90.4 
Vic 80.9 73.2 90.5 
Qld 80.8 72.8 90.1 
WA 81.3 73.5 90.4 
SA 80.3 71.7 89.3 
Tas 79.2 71.3 90.0 
NT 75.5 67.7 89.7 
ACT 82.3 75.9 92.2 
Remoteness    
Major cities 81.2 73.5 90.5 
Regional  80.0 72.0 90.0 
Remote 78.1 69.5 89.0 
Socio-economic quintile    
Low 79.6 71.2 89.4 
Moderately low 80.0 72.0 90.0 
Average 80.2 72.2 90.0 
Moderately high 81.2 73.6 90.6 
High 82.7 75.5 91.3 
    
Australia 80.7 72.9 90.3 

Sources: Begg et al. (2007, pp. 102–103); Commission calculations. 
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More recent estimates of HALE for Australia as a whole in 1990 and 2010, and by 
age and gender, were published along with estimates for 186 other countries by the 
IHME.122 The estimates drew on data from the Global Burden of Disease Study 
2010.123  

According to the IHME estimates for Australia, a person’s life expectancy and 
HALE at birth in 2010 were 81.5 years and 70.1 years respectively (figure B.1). 
This means that a person could expect to spend, on average, 11.4 years of their life 
with disability or disease (which is higher than that given by the AIHW 2003 
estimates in table B.1). For those aged 60–64 years, life expectancy and HALE 
were 24.4 years and 18.7 years, respectively. At ages 80 years and over, life 
expectancy and HALE were 9.2 years and 6.4 years respectively.  

Figure B.1 Global Burden of Disease 2010: life expectancy and HALE, 
Australia, 2010, distribution by age, both genders combined 

 
Data source: Commission estimates based on IHME (2012b). 

                                              
122  Also see Salomon et al. (2012), who recently analysed health expectancy for 187 countries, 

including Australia, drawing on the Global Burden of Disease Study 2010 (IHME 2012b). 
123  The Global Burden of Disease Study is a systematic, scientific effort by a collaborative of 

researchers worldwide to quantify the comparative magnitude of health loss to diseases, 
injuries and risk factors by age, sex and geography over time (IHME 2013b). It dates back to 
the 1990s. The most recent 2010 Study published its first significant findings and an 
explanation of its methods in The Lancet in December 2012. The 2010 Study is broader in 
scope than previous studies and includes: 291 diseases and injuries, 67 risk factors, 1160 non-
fatal health consequences (or ‘sequelae’), 20 age groups, and 187 countries (IHME 2013c).  
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As people age, HALE as a proportion of life expectancy declines — that is, a higher 
number of the remaining years of life is spent in disability or with disease 
(figure B.1). At birth, HALE represents around 86 per cent of life expectancy 
(which is lower than that given by the AIHW 2003 estimates in table B.1). 
However, at ages 60 to 64 years and 80 years and over, these proportions decline to 
76.8 per cent and 70.3 per cent, respectively.124  

The IHME estimates in table B.2 show that, over time, there has been an expansion 
of, rather than a compression in, morbidity in Australia. From 1990 to 2010, for 
both genders combined, life expectancy at birth increased by 4.6 years (from 76.9 
years to 81.5 years), whereas HALE at birth increased by 3.7 years (from 66.4 years 
to 70.1 years).125 This trend is consistent with estimates for other developed 
countries such as Canada, New Zealand, Germany, the United Kingdom and the 
United States. Salomon et al. (2012, p. 2158), who recently analysed health 
expectancy for 187 countries including Australia, drawing on the Global Burden of 
Disease Study 2010, also report ‘clear evidence of expansion of morbidity’.  

These results — namely, the relatively high proportion of an older person’s 
remaining years spent in poor health and the expansion in population morbidity 
over time — provide evidence of looming pressures on future provision of health 
and other age-related services in Australia.  

 

                                              
124  The Global Burden of Disease 2010 Study sheds light on what might be the leading types of 

disease and disability for older people. For ages 60 to 64 years, these are musculoskeletal 
disorders (including low back and neck pain) and mental and behavioural disorders. For ages 
80+,  these are musculoskeletal disorders, neurological disorders and unintentional injuries 
(IHME 2012a, p. 2 (Country Profile - Australia)). 

125  The AIHW (Begg et al. 2007, p. 115) reported a similar trend from 1993 to 2003. They 
estimated that life expectancy at birth for both genders increased by 2.7 years from 78 years to 
80.7 years, but that HALE increased by less than this — by 2.2 years from 70.7 years to 72.9 
years.  
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Table B.2 Life expectancy and HALE at birth, both genders combined, 
Australia and selected developed countries 
Years 

 1990 2010 Change between: 
1990 and 2010 

 Life 
expectancy 

HALE Life 
expectancy 

HALE ∆Life 
expectancy  

∆HALE  

Australia 76.9 66.4 81.5 70.1 4.6 3.7 
Austria 75.7 65.8 80.6 69.1 4.9 3.3 
Belgium 75.9 65.7 79.5 68.5 3.6 2.8 
Canada 77.2 67.0 80.6 69.6 3.4 2.6 
Denmark 75.2 65.3 78.9 67.9 3.7 2.6 
Finland 75.1 63.8 80.1 67.3 5.0 3.5 
Germany 75.4 65.3 80.2 69.0 4.8 3.7 
Iceland 77.6 65.5 82.2 68.4 4.6 2.9 
Ireland 74.8 65.2 79.9 68.9 5.1 3.7 
Japan 79.1 70.1 82.6 73.1 3.5 3.0 
Netherlands 77.0 66.5 80.6 69.1 3.6 2.6 
New Zealand 75.3 64.9 80.7 69.2 5.4 4.3 
Sweden 77.6 66.8 81.4 69.6 3.8 2.8 
Switzerland 77.5 67.5 82.2 70.8 4.7 3.3 
United Kingdom 75.7 65.4 79.9 68.6 4.2 3.2 
United States 75.2 65.6 78.2 67.9 3.0 2.3 

Sources: (IHME 2012a); Commission calculations. 

B.4 Improving and extending the use of health 
expectancy in Australia 

Information about health expectancy in the population has the potential to assist 
governments in addressing the implications of an ageing population, particularly in 
the development of more effective policies on health and other services for older 
people.  

Within this context, there is merit in investigating how the current use and reporting 
of health expectancy in Australia could be improved. Three potential areas appear to 
warrant further attention. 

Which measure of health expectancy?  

Of the measures of health expectancy, HALE appears to more comprehensively 
capture alternative health states and, for this reason, may provide a better measure 
of the quality of life expectancy. Disability-free or disease-free life expectancies 
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tend to be more partial in their treatment of morbidity. For example, as the AIHW 
itself noted in relation to disability-free life expectancy, disability does not 
necessarily equate to poor health or illness. 

For example, in the early stages of disability associated with paraplegia, the affected 
persons may be considered in poor health, but once their condition is stable they may 
enjoy good health particularly in the sense that they do not require medical services and 
may participate in many life areas. Therefore, discussion of ‘health expectancy’ should 
not be interpreted as considering years with disability to be of less value than ‘health 
years (without disability) for any policy purposes. (AIHW 2012b, p. 4) 

However, the benefit of using HALE needs to be traded off with the significant data 
requirements needed. 

More timely reporting of health expectancy estimates 

The provision of timely information on health expectancy can help governments 
finesse their age-related polices. The reporting of Australian estimates of HALE has 
not been timely. AIHW’s most recent estimates were reported in 2007 and new 
estimates may occur in late 2015. In contrast, the SA Health produce estimates of 
HALE routinely in the form of three-yearly average estimates, with the latest 
estimates released in 2012. The UK Office for National Statistics report health 
expectancy estimates on an annual basis, covering the United Kingdom and 
constituent counties, regions and local authority districts within it (UK Office for 
National Statistics 2012, p. 1).  

Having said that, the production of health expectancy estimates is not costless. 
Governments would need to commit to using the estimates to ensure that the 
benefits of having this information are realised.  

Can health expectancy inform the debate surrounding linking health expectancy to 
the Age Pension eligibility age?  

In Australia, health expectancy has generally been estimated by government 
agencies for the purpose of monitoring population health. Some international 
commentators, however, have floated the idea of applying health expectancy more 
broadly than this — such as to setting the age of entitlement for government 
pensions.  

• In their paper on the UK state pension system, Harper, Howse and Baxter (2011) 
modelled the effects on government spending of linking healthy life expectancy 
to the state pension age. They suggested that: 
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… [T]here is substantial merit in using a health adjusted measure of life expectancy as 
the driver of changes to state pension age. … this measure is intrinsically linked to the 
ability of an individual to continue to work into later life, and so mitigates the 
‘substitution problem’ [whereby state pensions are substituted with pre-retirement 
disability welfare payments] . (2011, pp. 42, 40) 

• Cutler, Meara and Richards-Shubik (2011) used healthy life expectancy to 
model the impacts of a hypothetical policy change that increased the ages of 
eligibility (between 62 and 64 years) for US Social Security and Medicare 
benefits. They found that until age 70, health appeared to decline slowly and, 
thus, work capacity is apparently large. They found that rates of new disability 
were higher at older ages, especially among disadvantaged persons. They 
concluded that, based upon the health of today’s retirees, many more individuals 
could work than currently do. 

• At an Australian seminar on ‘Ageing Well: Evidence for a Health Future’ in 
April 2012, Professor Jagger from the University of Newcastle (UK) considered 
that new data for the EU’s Healthy Life Years Indicator — which show that men 
and women living in the European Union can expect to live disability-free to the 
age of 62 — have implications for lifting the retirement age (CEPAR 2012). 

In considering these options, there would also be value in first exploring the merit 
of using life expectancy as the basis for guiding any changes to the Age Pension 
eligibility age. This requires less data than health expectancy estimates, and is 
already undertaken in some OECD countries (chapter 6).  

 



   

 INDUSTRY 
PRODUCTIVITY 

279 

 

C Productivity estimates at the industry 
level 

C.1 Industry productivity assumptions  

Long run productivity trends differ between industries. Should these trends persist, 
then aggregate productivity will be determined not only by each industry’s 
productivity growth, but also by the degree to which labour shifts between 
particular industries. This premise underpinned the Commission’s 2012 projections 
of productivity (PC 2012b) which were used to determine the ‘reference case’ (the 
‘business as usual’ case) against which the impacts of COAG reforms were assessed 
(PC 2012a). This study uses a similar approach. Over time, and for a range of 
reasons, industries such as manufacturing and agriculture have declined 
significantly in relative size, with service industries growing in relative importance 
and employing a greater share of the economy’s labour.  

Projecting industry trends is not straightforward. Most industry productivity 
projections are based on assumptions derived from past trends — an approach that 
has been adopted for this study. However, past trends may not always provide good 
insight for making reasonable projections of the future. For example, while an 
industry may have experienced well above market sector productivity growth over 
the past 10 or even 20 years, it may be unreasonable to assume the trend will 
continue over the next 50 years. Such an assumption would mean that an industry 
would maintain this strong productivity growth for 60 to 70 years — an assumption 
most would see as unreasonable. The is likely to hold for those industries with poor 
productivity growth trends. Therefore, in any projection series a significant number 
of ‘judgment calls’ must be made which will influence the outcome.  

A good starting point for consideration of these issues is the Commission’s 2012 
analysis of the impacts of COAG’s reform agenda (PC 2012b). In that analysis, the 
Commission developed a reference case using the Monash Multi-Regional 
Forecasting (MMRF) model (discussed in chapter 1). For details underpinning the 
2012 assumptions see PC (2012b, pp. 141–168). 
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• 𝑃𝑇𝐸𝑀𝑃𝑎,𝑠,𝑡 = 𝑃𝑇𝑆𝐻𝑎,𝑠,𝑡 × 𝐸𝑀𝑃𝑎,𝑠,𝑡 where PTSH is the share of total 
employment in part-time work and PTEMP is part time employment 

• 𝐹𝑇𝐸𝑀𝑃𝑎,𝑠,𝑡 = 𝐸𝑀𝑃𝑎,𝑠,𝑡 − 𝑃𝑇𝐸𝑀𝑃𝑎,𝑠,𝑡 where FTEMP is full time employment 

• 𝐻𝑂𝑈𝑅𝑆𝑎,𝑠,𝑡 = 𝐴𝑉𝐻𝑅𝑆𝑃𝑇𝑎,𝑠,𝑡 × 𝑃𝑇𝐸𝑀𝑃𝑎,𝑠,𝑡 + 𝐴𝑉𝐻𝑅𝑆𝐹𝑇𝑎,𝑠,𝑡 × 𝐹𝑇𝐸𝑀𝑃𝑎,𝑠,𝑡. 
where AVHRSPT and AVHRSFT are average part-time and full-time hours 
worked per year for part-time and full-time workers. The sum of 𝐻𝑂𝑈𝑅𝑆𝑎,𝑠 for 
any given t is the measure of labour supply. 

It should be noted that the actual ratios of CPOPRATE of a given age to the 
corresponding population age group are sometimes greater than one, which appears 
untenable since the resident population includes permanent defence force personnel. 
However, in the context of the 3Ps calculations, this divergence can occur due to 
timing issues.  

First, the ABS benchmarks the civilian population series against corresponding 
estimates of the civilian resident population, but this involves some forecasting: 

The Labour Force Survey estimates are calculated in such a way as to add to 
independent estimates of the civilian population aged 15 years and over (population 
benchmarks). These population benchmarks are based on the most recently released 
estimates of Final and Preliminary quarterly Estimated Resident Population (ERP) … 
Since the most recently released ERP estimates lag the current time period for Labour 
Force estimates by nine months, the Labour Force population benchmarks are created 
by projecting forward three quarters past the most recently released quarterly ERP 
estimates. The projection is based on the historical pattern of each population 
component - births, deaths, interstate migration and net overseas migration (NOM). 
Projected estimates of NOM are supplemented with other data sources to better forecast 
population changes in the short-term. (ABS 2013, Explanatory Notes to Labour Force, 
Australia, August 2013, Cat. No. 6202.0, released 12 September 2013.). 

Second, the annual estimated resident population by single year of age relate to the 
stock at the end of June each year,127 whereas the labour force data used in this 
report relate to the average of 12 months of data over each fiscal year on 
participation and employment outcomes. To put population numbers on an 
equivalent basis, a two year moving average of the corresponding population 
numbers is used, as this centres the population estimates on December. A centred 
estimate of this kind will not correspond to the average population over the year. 
More complex methods are possible, but this approach at least ensures that the GDP 
per capita value incorporates an easily understood (and calculated) value of the 

                                              
127 The ABS only publishes data by single year of age on an end June basis (ABS, 2013, 

Australian Demographic Statistics, Table 59, Estimated Resident Population by Single Year 
of Age, Australia, Cat. No. 3101.0). 





   

 THE MMRF MODEL 305 

 

F The MMRF model 

The Monash Multi-Regional Forecasting (MMRF) model is a recursive-dynamic, 
multi-regional general equilibrium model developed by the Centre of Policy Studies 
(CoPS) at Monash University. It models the states and territories as separate 
regions, recognising: 

• domestic producers classified by industry and domestic region 

• eight region-specific household sectors 

• an aggregate foreign purchaser of Australia’s exports 

• Australian Government, state and territory governments.  

The model explicitly represents intra-regional, inter-regional and international trade 
flows based on regional input-output data derived by CoPS from national 
input-output tables. It includes detailed data on state and Commonwealth 
government budgets. Second round effects are determined by input-output linkages, 
assumptions about the economic behaviour of firms and households, and resource 
constraints. 

MMRF has recursive-dynamic capabilities that trace out relationships, such as 
demographic change, physical capital accumulation and the accumulation of 
greenhouse gas emissions. Important elements of the theoretical structure of the 
version of MMRF used by the Commission include: 

• the capacity to estimate state populations, taking account of varying age-specific 
fertility and mortality rates; international migration; and interstate migration (the 
latter driven by the relative competitiveness of industries) 

• health costs that vary with the ageing of individual state’s populations 

• age and gender specific participation rates 

• labour movements between occupations based on relative returns 

• industry investment based on the expected rate of return on capital relative to the 
industry’s long-run average rate of return 

• demand for Australian exports driven by the export price of Australian products, 
with supplies responding to changes in the export price relative to the domestic 
price  
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• the use of labour, produced capital and agricultural land that varies in response 
to changes in the relative cost of these factors 

• household consumption of commodities that varies in response to changes in 
household income and the relative prices of goods consumed 

• productivity improvements that reduce resource costs.  

The current reference year for the MMRF model is 2005-06. 

Key outputs from the MMRF model include projected changes in: 

• national and state outputs, as measured by gross domestic and state products 

• revenues and expenditures for states, territories and Australia as a whole. 

The basic model is described in CoPS (2008) and PC (2012b). 
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