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Foreword from the Minister

The NSW Government has made considerable 

investment in cancer over recent years.  The NSW 

Cancer Plan 2007–2010 has extended the key strategies 

behind this investment and has been widely accepted by the 

community and health professionals.

A key plank of the cancer control strategy is to invest in 

cancer research.  This report provides new compelling 

evidence of return from this investment with well 

documented falls in cancer mortality.

The major area of these strategies is to reduce the distress, 

pain and suffering of those affected by cancer.  This is best 

done by improving the control and cure of cancer.  However, 

this report also illustrates it is in our community’s economic 

best interest to do this well.

I commend this report to you.

The Hon. Verity Firth MP

Minister for Climate Change and the Environment

Minister for Women

Minister for Science and Medical Research

Minister Assisting the Minister for Health (Cancer)
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Chief Cancer Offi cer’s report

Over the past 15 years we have identifi ed substantial 
falls in cancer mortality rates.  These falls have not 

previously occurred across the whole range of cancers or to 
the extent that they are now occurring.

There are many reasons in each cancer why death rates 
are falling.  In breast cancer it has been well documented 
it is equally due to screening mammography and early 
chemotherapy and hormone treatment both established 
on the basis of large clinical research trials.  However, for 
most cancers the unifying theme is that cancer mortality 
reductions have occurred from the insight, clinical trials or 
new treatments identifi ed by cancer research.

Thus for most cancers, research has made a major 
contribution to the drop in cancer mortality rates by 16 
per cent in men and 10 per cent in women seen in the last 
decade.  Many patients with our most common cancers now 
have a good chance of being alive after fi ve years with many 
cured with prostate cancer, bowel cancer, breast cancer 
or melanoma.

However, with more cancer cases expected in the next 
decade than the last, there is an urgent need to fi nd more 
cures.  Some cancers such as lung cancer or brain cancers 
have had slow improvements compared to those above.  
This context provides compelling incentives for cancer 
researchers to fi nd more cures, test new therapies and gain 
more knowledge.

This report shows that not only is a patient’s well being 
and chances of survival improved by cancer research, but 
good research is highly cost effective for our community.  It 
suggests that our society must continue to invest to obtain 
the future benefi ts of cancer research.  This report suggests 
that even if we continue to improve cancer death rates as 
we have since 1980 the economic benefi ts for the state are 
immense.  For NSW improvements in cancer outcomes is 
estimated to have delivered $48 billion in health benefi ts 
since 1980.  For every dollar spent on cancer research in 
NSW the return in health benefi ts is around $3.43 in NSW, 
but even more globally.  

A conservative base case suggests that improvements in 
cancer outcomes would return around $170 billion to NSW 
in the next 10 years.

There is good evidence that research in cancer will relieve 
human suffering by further improving cancer treatment, 
screening and prevention.  However, this report also suggests 
it also delivers substantial economic benefi ts to 
our community.

Professor Jim Bishop MD MMed MBBS FRACP FRCPA

Chief Cancer Offi cer

CEO, Cancer Institute NSW
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Around $170 billion in health 
benefi ts will be delivered in the 
next decade to NSW if cancer 
death rates continue to fall.

Around one in every fi ve years of healthy life lost in Australia 

are lost to cancer and it accounts for one-third of the 

Australian mortality burden (Begg et al, 2007).  Although 

cancer mortality rates are falling, incidence is increasing, and 

a substantial research effort is invested in New South Wales 

(NSW), Australia and the world to reverse cancer’s growing 

share of lost wellbeing.

This report estimates the economic value of cancer research 

and development (R&D) in NSW and Australia, using return 

on investment (ROI) analysis.  The methodology and key 

parameters are based to some extent on those developed 

in Access Economics (2003), Exceptional Returns: The Value 

of Investing in Health R&D in Australia, bearing in mind that 

report was for all health R&D, while this report relates more 

specifi cally to cancer R&D.

Methods

The major ROI from health R&D is the gain in wellbeing 

achieved from lowering cancer mortality rates and associated 

morbidity, relative to what they would otherwise have been 

(i.e. in the absence of the R&D).  Cancer-related gains in 

wellbeing were estimated from 1980 to 2005 for Australia 

and NSW.  Wellbeing was measured using burden of disease 

(BoD) methodology, which is non-fi nancial.  The metric of 

wellbeing is the Disability Adjusted Life Year (DALY), which 

comprises both a mortality component (Year(s) of Life Lost 

due to premature death, YLLs) and a morbidity component 

(Year(s) of healthy life Lost due to Disability, YLDs).

The YLLs lost to cancer over the period 1980–2005 were 

measured for each year by comparing actual mortality rates 

with their levels in 1980, using data from the Australian 

Institute of Health and Welfare (AIHW) and the Cancer 

Executive Summary

Institute NSW on trends in cancer incidence and mortality.  

The morbidity burden was added to the mortality burden by 

using the ratio of cancer YLDs:YLLs from AIHW estimates 

for 1996 and 2003 (Mathers et al, 1999; Begg et al, 2007).

The ratio was assumed to be the 1996 proportion of 19.7% 

from 1980 to 1996, then increase to the 2003 proportion of 

21.2%, and then remain at this level.

The value of the wellbeing gained was converted to a dollar 

equivalent using willingness to pay (WTP) estimates of the 

value of a statistical life (year) (VSL/Y).  Access Economics 

recently undertook a literature investigation and meta-

analysis to determine the most appropriate estimate of 

the average VSLY in Australia (Access Economics, 2008). 

The meta-analysis included 244 studies (17 Australian and 

227 international studies) between 1973 and 2007, and 

recommended that, where a VSLY is required for decision 

making, an appropriate average for Australia in 2006 prices is 

$252,014, with sensitivity analysis at $155,409 and $340,219.  

This is higher than the VSLY used previously by Access 

Economics (2003).

Not all the gains in cancer wellbeing are due to our own 

R&D.  The methodology estimates the proportion due 

to research as opposed to other factors (eg, public health 

programs such as ‘Slip Slop Slap’, Quit smoking campaigns, 

the Cervical Screening Program, BreastScreen and so 

on).  Based on Access Economics (2003), this proportion 

is estimated as 50% (30% to 70%) for cancer R&D.  The 

other important parameter is the proportion of wellbeing 

gains due to R&D that can be attributed to our own R&D 

rather than that outside our borders.  In Access Economics 

(2003) this was estimated as 2.5% for Australian health R&D, 

refl ecting that Australia ‘punches above our weight’ given our 

world population share of 0.3% (Wills, 1998).  In this report 

the estimate is 2.2% for cancer R&D.  Finally, for NSW, it is 

important to estimate the proportion of Australian cancer-

related gains in wellbeing that are due to NSW R&D 

and, based on bibliometric evidence, this is estimated as 

31.75% (30%–33%).

Expenditure on cancer R&D is estimated for the period 

1992–93 to 2004–05, for which there are available 

Australian Bureau of Statistics (ABS) data (two-yearly, on 

a socioeconomic objective – SEO basis).  Data were not 

available for business cancer R&D expenditure but estimates 

have been made from total health R&D expenditures.  The 
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for women aged 65 years was not offset by the decline 

in mortality rates for younger women (for Australia, the 

increasing mortality rate for older women was offset by the 

falling rate for younger women).

Cancer DALYs averted from 1980 to 2005

The average loss of healthy life per annum and the strong 

time pattern has seen most of the cancer wellbeing gains 

occur in the most recent years, as shown in the charts 

following.  For Australia, positive gains in cancer wellbeing 

have really only being accruing since 1990, while for NSW 

this is even later – around 1996.  The discussion in Section 

2.3 explains why there is a difference between NSW and 

Australia, despite NSW having generally lower mortality 

rates than for Australia as a whole (the base year is very 

important to the fi ndings).

Multiplying by the VSLY, in dollar terms the value of the gains 

over the period 1980–2005 was estimated as $245.2 billion 

($151.2-331.0 billion) for Australia of which NSW realised $47.5 

billion ($29.3-64.2 billion), with the range determined by the 

lower and upper VSLY estimates.

ROI analysis compared the value of the cancer wellbeing 

gains projected to occur with a 20-year lag from the 

expenditure year, to take account of lags in R&D translation 

into benefi ts, and the long period for which benefi ts from 

R&D may continue to be realised.  Thus the total benefi ts 

over (fi scal years) FY2013–2025 relative to FY1993, were 

compared with the expenditures over FY1993–2005.  This is 

a slightly different approach from Access Economics (2003) 

in relation to lags.  To choose a 20-year period implicitly 

assumes that most of the value of the benefi ts of R&D are 

captured within this period.  In reality many benefi ts are 

more prolonged (e.g. we continue to benefi t from polio 

vaccines).  The methodology may also be conservative 

because it only includes the value of wellbeing gains that 

accrue to the individual as benefi ts.

Other health sector benefi ts of averting cancer accrue ▪
to governments (e.g. health expenditures saved), to 

fi rms (to the extent that they bear part of the 

productivity losses associated with cancer) and to the 

rest of the society (e.g. the value of informal care from 

family and friends).

Outside the health sector there are also benefi ts, such  ▪
as the commercial gains to fi rms and the economy of 

producing preventive and therapeutic interventions.  

A good example is the cervical cancer vaccine 

(Gardasil®) developed and produced in Australia that is 

exported worldwide.

The fi ndings should not be interpreted as refl ecting forecasts 

for future ROIs.  Three scenarios for future gains in cancer 

wellbeing to 2016 are estimated, however, by projecting 

forward the annual average reductions in mortality rates 

from the period 1980–2005 and 2000–2005 and just the 

2005 rates, to determine the likely impact in terms of DALYs 

and their dollar value.

Cancer-related gains in wellbeing

For Australia, nearly 1 million cancer-related DALYs were 

averted over 1980-2005, although less than 20% of these 

were averted in NSW (much less than NSW’s population 

share).  The table below shows that for NSW women, there 

was in fact a worsening of the BoD over the period, primarily 

refl ecting the fact that the increase in cancer mortality rates 

 NSW Australia

Males 202,109 776,975

Females -13,504 195,930

People 188,605 972,905
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Figure E1 Cancer wellbeing gains, 1980 to 2005 (averted YLLs, YLDs and DALYs), NSW

Figure E2 Cancer wellbeing gains, 1980 to 2005 (averted YLLs, YLDs and DALYs), Australia

-20,000

-10,000

0

10,000

20,000

30,000

40,000

50,000

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

YLDs
YLLs
DALYs

-20,000

0

20,000

40,000

60,000

80,000

100,000

120,000

140,000

160,000

19
80

19
81

19
82

19
83

19
84

19
85

19
86

19
87

19
88

19
89

19
90

19
91

19
92

19
93

19
94

19
95

19
96

19
97

19
98

19
99

20
00

20
01

20
02

20
03

20
04

20
05

YLDs

YLLs

DALYs



11

Projections of future gains in cancer-related 
wellbeing

Begg et al (2007) projected a continued decline in cancer 

DALYs per 1,000 Australians from 26.8 for men and 23.5 for 

women in 2003 to 18.8 and 17.4 in 2023 respectively.  Access 

Economics agreed that gains will continue over the projection 

horizon (2006–2016), due to:

a pipeline of promising research projects ▪

the momentum from recent initiatives such as the  ▪
National Bowel Cancer Screening Program and the 

cervical cancer vaccination program that are likely to 

translate cancer R&D into outcomes

increases in R&D expenditures in recent years, which  ▪
is judged to increase the probability of new discoveries, 

including new smarter molecules for treatments (like, for 

example, those in Herceptin treatment).
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Three scenarios for mortality rates in 2006 to 2016 were 

modelled.

Mortality rates decrease (increase) from 2005 levels 1. 

according to the average annual decrease (increase) 

between 1980 and 2005 (base case).

Mortality rates decrease (increase) from 2005 levels 2. 

according to the average annual decrease (increase) 

between 2000 and 2005 (best case).

Mortality rates remain fi xed at 2005 levels (worst case).3. 

The projected YLLs for Australia are shown below, the 

pattern for NSW being very similar.  The number of YLLs 

averted can be measured as the distance of the projected 

YLLs (dotted lines) below the YLLs based on 1980 mortality 

rates (grey line).

Figure E3 Projected YLLs – three scenarios, Australia, 1980-2016



The Health Returns on Investment in Cancer Research

12

All of the scenarios project large cancer-related gains in 

wellbeing in the future compared to 1980 mortality rates.  

YLD gains were modelled to remain at 21.2% of YLL gains.  

Expected gains for men were over twice as great as for 

women, refl ecting history.  Relative to 1980:

for NSW the net present value (NPV) of the cumulative  ▪
projected cancer-related gains in wellbeing for 2006 to 

2016 ranges from $72.5 billion to $230.5 billion – $170 

billion in the base case (800,000 DALYs)

for Australia the NPV of the cumulative projected  ▪
cancer-related gains in wellbeing for 2006 to 2016 ranges 

from $236 billion to $688 billion – $510 billion in the 

base case (2.4 million DALYs).

Expenditure on cancer R&D and health R&D in 
Australia and NSW

In 2004-05, $2.8 billion was spent on health R&D in Australia 

– Australian Standard Research Classifi cation (ASRC) 

SEO subdivision 730000 Health – of which an estimated 907 

million (32%) was spent on health R&D that was undertaken 

in NSW.  

Around 26% of health R&D was performed by business,  ▪
44% by higher education facilities, 16% by private not 

for profi t organisations and 14% by Government facilities.   

Data for businesses was not provided in many cases 

by ABS.

NSW non-commercial health R&D (SEO) accounted  ▪
for 0.22% of gross state product (GSP) and amounted 

to $99.23 per capita, a little lower than for Australia – 

0.23% of gross domestic product (GDP) and $103.10 per 

capita.  This represents an increase from 1992–93, when 

non-commercial health R&D was only 0.12% of GSP and 

$31.06 per capita in NSW, and in Australia was 0.14% of 

GDP and $34.60 per capita (nominal prices).

Non-commercial cancer R&D (SEO) expenditure was  ▪
$233 million for Australia (11.1% of health R&D spending) 

compared to $73 million in 1992–93 (12.0%).

Private non-profi ts (PNPs) performed 37% of cancer  ▪
research, higher education facilities 35%, state and 

territory facilities 26% and Commonwealth facilities 2%.

This cancer R&D expenditure represents 0.026% of  ▪
GDP ($11.45 per capita) compared to 0.017% of GDP 

and $4.14 per capita in 1992–93.

Non-commercial cancer R&D (SEO) expenditure  ▪
was $75 million for NSW compared to $22 million in 

1992–93.

This cancer R&D expenditure represents 0.024% of GSP  ▪
($11.02 per capita) compared to 0.014% of GDP and 

$3.72 per capita in 1992–93.

International comparisons

Australia ranks in the middle of comparable countries with 

health R&D expenditure of 0.38% of GDP (Organization 

for Economic Cooperation and Development – OECD, 

2007).  New Zealand and Japan spend less relative to 

GDP, while the United Kingdom (UK), United States (US), 

Germany, France and Canada all spend more.  In terms of 

non-commercial cancer R&D, Australia ranks a little higher 

up the international ladder relative to GDP.  Converting 

expenditures to 2004 Australian dollars, our $11 per person 

is about the same as Sweden, substantially less than the US 

(nearly $30) and half the UK spend ($22 per person).  Our 

per capita cancer R&D spending, however, is about double 

the European average of $6.

Returns on investment and sensitivity analysis

The ROI can be interpreted as the return to $1 of R&D 

expenditure – so 0% is the breakeven point.  The benefi t-

cost (B/C) ratio is also reported, where a ratio greater 

than 1 represents a worthwhile investment (i.e. 1 is the 

breakeven point).

The average base case ROI to cancer R&D was  ■
estimated as 243% in NSW (B/C ratio of 3.43) and 
239% in Australia (B/C ratio of 3.39).
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Figure E4 NSW non-commercial cancer R&D, 1992-93 to 2004-05

Source: Access Economics, based on ABS data.

Figure E5 Non-commercial cancer research expenditure, 2004 (A$ per capita)

Source: Eckhouse et al (2007),7 ABS.
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The sensitivity analysis showed greatest sensitivity of the ROI 

to variation in the VSLY and least sensitivity to variation in 

the NSW share of R&D in the total and the Australian share 

of R&D contribution to world wellbeing gains.  Results are 

shown in the table following.  

Sensitivity Analysis results

Case study examples

To place the modelling in the context of real world examples, 

three case studies were reviewed based on clinical trial and 

other R&D activity translating into wellbeing gains.  Clinical 

trials can be expensive to undertake but represent the best 

tier of R&D evidence for ways of preventing and treating 

cancer.  Three examples of R&D (two from specifi c 

clinical trials) translating (through actual or possible 

implementation programs) into health gains, all in the area 

of breast cancer, are adjuvant chemotherapy and screening 

(as per the Cancer Intervention and Surveillance Modelling 

Network – CISNet analysis), Herceptin treatment in 

Australia; and preventive administrative of raloxifene (and 

tamoxifen) to high risk women.

If breast cancer screening and adjuvant therapy has been  ▪
as effective in Australia as in the US fi ndings from the 

CISNet analysis, then the value of wellbeing gains 

would be around $2.2–$8.9 billion in 2004 in Australia, 

with between $741 million and $3.0 billion of these gains 

in NSW.

The administration of Herceptin in Australia is estimated  ▪
to produce gains in wellbeing in the ballpark of $778 

million ($480–$1,050 million) in Australia, with around 

one third of those gains likely to be accrued in NSW.  If 

this is the case, the wellbeing gains are worth around 4.2 

(2.6-5.7) times the fi nancial cost of the program.

Output mean 5% 95%

ROI from Australian R&D 239% 64% 393%

Benefi t/Cost ratio for Australian R&D 3.39 1.64 4.93

ROI from NSW R&D 243% 65% 399%

Benefi t/Cost ratio for NSW R&D 3.43 1.65 4.99

If raloxifene were administered in Australia to  ▪
postmenopausal women at high risk of breast cancer 

over the next fi ve years, the potential gains in wellbeing 

would have a NPV of $5 billion ($3.1 billion to $6.9 

billion), of which $1.2 billion ($0.8–$1.7 billion) would be 

realised in NSW.



15

1.  Introduction

This report estimates the 
economic value of falling cancer 
death rates and our investment 
in cancer research.

Access Economics was commissioned by the Cancer Institute 

NSW to estimate the economic value of cancer research 

and development (R&D), with a focus on the value of 

cancer clinical trials in Australia (and NSW).  This report 

outlines and discusses the methodology, issues, assumptions 

and results.

In 2003, Access Economics developed a methodology to 

assess the historical returns on investment to health R&D 

in Australia over the period 1960–1999 in our report for 

the Australian Society of Medical Research – Exceptional 

Returns: The Value of Investing in Health R&D in Australia 

(Access Economics, 2003).

The methodology for that report essentially estimated 

the life expectancy and quality of life gains experienced by 

Australians over the 40-year period to 1999, in terms of 

reductions in disability adjusted life years (DALYs), and placed 

a dollar value on these gains using the concept of the value 

of a statistical life (year) (VSL/Y) from the willingness to pay 

(WTP) literature.  Only a proportion of these gains can 

be attributed to Australian R&D, so the analysis depending 

critically on two parameters:

the proportion of gains attributable to R&D rather than 1. 

other factors, such as improvements in environmental 

factors (e.g. sanitation) or public policies (e.g. health 

awareness or promotion programs)

Australian health R&D rather than health R&D from 2. 

overseas.

Sensitivity analysis thus surrounded the analysis to account 

for uncertainty in relation to these parameters.  The average 

annual dollar value of the gains attributable to health R&D 

was then estimated and compared to the annual expenditure 

on Australian health R&D (both public and private) estimated 

from Australian Bureau of Statistics (ABS) data.  The report 

found that, overall, the return on investment (ROI) to health 

R&D in Australia was an estimated 2.4:1 in the base case, 

with a low estimate of 1:1 and a high estimate of 5:1.

A similar approach is adopted in relation to this project 

noting that, in drilling down to the returns for more 

specifi c research areas such as cancer, there is even greater 

uncertainty in the fi ndings, due to the potential overlap 

between different fi elds and types of research and the 

potential for spillovers between Australian jurisdictions, 

among other factors.

The report is structured along the lines shown below:

Chapter 2 estimates the gains in wellbeing from cancer  ▪
averted, by analysing cancer mortality and morbidity 

from 1980 to 2005 for Australia and NSW, using data 

from the Australian Institute of Health and Welfare 

(AIHW) and the Cancer Institute of NSW on trends in 

cancer incidence and mortality, as well as the relativities 

historically between the morbidity burden and the 

mortality burden from AIHW estimates (Begg et al, 

2007; Mathers et al, 1999).  Wellbeing is measured 

using burden of disease (BoD) methodology, which is 

non-fi nancial, and the value of the wellbeing gained is 

converted to a dollar equivalent using WTP estimates 

of the VSLY.  Access Economics recently undertook 

a literature investigation and meta-analysis for an 

Australian Government client to determine the most 

appropriate estimate of the average VSLY in Australia 

(Access Economics, 2008), and has used the range 

identifi ed from that review in this report.

Chapter 3 projects the health gains in cancer over the  ▪
coming decade (to 2016), noting that although the future 

is not necessarily the same as the past, the projections 

are based on historical trends rather than on attempting 

to predict possible new breakthroughs in cancer R&D 

in the future.  However, some qualitative assessments 

are made in relation to current research initiatives being 

capable of delivering benefi ts similar to those historically.

Chapter 4 presents expenditure on cancer R&D in  ▪
Australia, NSW and the world from the ABS, which is 

available for the period 1992–93 to 2004–05.  These 

estimates include basic research, applied research and 

experimental development conducted in the public, 

private for-profi t and not-for profi t sectors funded by 

the Australian Government, state and local governments, 
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business and other Australian and overseas sources.  

Organization for Economic Cooperation and 

Development (OECD) and other overseas relevant 

data are used to compare R&D expenditure on cancer 

in Australia and NSW with that in comparable OECD 

countries including the United Kingdom (UK), Canada, 

the United States (US) and western Europe.  

Chapter 5 investigates the ROI from cancer R&D by  ▪
fi rst calculating the proportion of health gains that 

are due to Australian (NSW) cancer R&D relative to 

world cancer R&D, estimated from bibliometric and 

other evidence.  The proportion of gains attributable to 

Australian (NSW) cancer R&D rather than other factors 

is based on Access Economics (2003).  Such factors 

include the implementation of public programs such as 

Quit Smoking programs, SunSmart initiatives and cancer 

screening programs.  Sensitivity analysis is conducted 

using @RISK modelling software, which derives a 

likely range of ROI estimates based on the probability 

distributions of underlying parameters. 

Chapter 6 provides three case study examples of the  ▪
value of cancer R&D in Australia and NSW by reviewing 

evidence of benefi ts from specifi c clinical trials:

Cancer Intervention and Surveillance Modelling  ▫
Network (CISNet) analysis of reduction in mortality 

from breast cancer of adjuvant chemotherapy and 

screening (based on Berry et al, 2005)

Herceptin treatment in Australia ▫

raloxifene and tamoxifen in breast cancer prevention  ▫
(based on cost effectiveness analysis undertaken by 

Access Economics).
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2.  Gains in wellbeing from cancer averted

The goal of cancer R&D is to reduce the burden of cancer 

both in terms of morbidity and mortality.  Cancer R&D 

may lead to discoveries that reduce the number of cases 

of cancer (cancer incidence), which increase survival rates 

(reduce mortality rates) and which decrease the severity and 

duration of illness due to cancer.

This chapter seeks to quantify the cancer-related gains in 

population wellbeing that have occurred in Australia and 

NSW between 1980 and 2005.  Economic methods for 

quantifying wellbeing are outlined in Section 2.1.  Section 2.2 

documents the importance of cancer as a cause of losses in 

population wellbeing.  The specifi c methods used to estimate 

cancer-related changes in wellbeing as well as the results of 

the estimation are detailed in Section 2.3.  

There are of course multiple causes of changes in wellbeing.  

The proportion of the total gains in wellbeing that are 

attributable to Australian (and NSW) cancer R&D is 

discussed further in Chapter 5.

2.1 Methods for quantifying gains in wellbeing

2.1.1 Valuing life and health

Since Schelling’s (1968) discussion of the economics of life 

saving, the economic literature has focused on willingness to 

pay (WTP) – or, conversely, willingness to accept (WTA) 

– measures of mortality and morbidity, in order to develop 

estimates of the value of a ‘statistical’ life (VSL) the value of a 

‘statistical’ life year (VSLY).

Estimates may be derived from observing people’s choices 

in situations where they rank or trade off various states of 

wellbeing (loss or gain) either against each other or for dollar 

amounts e.g. stated choice models of people’s WTP for 

interventions that enhance health or WTA poorer health 

outcomes or the risk of such states.  Alternatively, risk studies 

use evidence of market trade-offs between risk and money, 

including numerous labour market and other studies 

(such as installing smoke detectors, wearing seatbelts or bike 

helmets etc). 

The extensive literature in this fi eld mostly uses econometric 

analysis to value mortality risk and the ‘hedonic wage’ by 

estimating compensating differentials for on-the-job risk 

Falling cancer death rates 
have avoided around 170,000 
years of life lost, or 9,000 deaths 
since 1980.

exposure in labour markets, in other words, determining 

what dollar amount would be accepted by an individual 

to induce him/her to increase the possibility of death or 

morbidity by a particular percentage.  Viscusi and Aldy 

(2002), in a summary of mortality studies, fi nd the VSL 

ranges between US$4 million and US$9 million with a 

median of US$7 million (in year 2000 US dollars), similar but 

marginally higher than the VSL derived from studies of US 

product and housing markets.  They also review a parallel 

literature on the implicit value of the risk of non-fatal injuries.

Weaknesses in the WTP approach, as with human capital 

approaches to valuing life and wellbeing, are that there can 

be substantial variation between individuals.  Extraneous 

infl uences in labour markets such as imperfect information, 

income/wealth or power asymmetries can cause diffi culty in 

correctly perceiving the risk or in negotiating an acceptably 

higher wage in wage-risk trade off studies, for example.

Viscusi and Aldy (2002) include some Australian studies in 

their meta-analysis, notably Kniesner and Leeth (1991) of the 

ABS, with VSL of US2000 $4.2 million and Miller et al (1997) 

of the National Occupational Health and Safety Commission 

with quite a high VSL of US2000$11.3m–19.1 million (Viscusi 

and Aldy, 2002:92–93, Table 4).  Since there are relatively 

few Australian studies, there is also the issue of converting 

foreign (US) data to Australian dollars using purchasing 

power parity for an appropriate period.

Access Economics (2003) used outcomes of studies from 

Yale University (Nordhaus, 1999), the University of Chicago 

(Murphy and Topel, 1999) and other eminent literature (e.g. 

Cutler and Richardson, 1998), with the favoured discount 

rate of 3%, to derive an estimate of the VSLY of US$75,000 

to US$150,000 in 1998 US dollars.

In subsequent analysis (e.g. in disease cost studies and cost 
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benefi t analysis between 2003 and 2007), Access Economics 

estimated the VSL in Australia as lying between $3.7 million 

and $9.6 million, with a mid-range estimate of $6.5 million, 

based on the Viscusi and Aldy meta-analysis, the Australian 

ABS study and the Yale and Harvard studies.  Given the 

uncertainty, Access Economics conservatively used the 

lowest estimate ($3.7 million) that, over 40 years with a 

discount rate of 3.3%, had an associated VSLY of $162,561.

Most recently, Access Economics (2008) undertook a meta-

analysis of 244 studies (17 Australian and 227 international 

studies) between 1973 and 2007, to estimate the VSLY under 

a range of different assumptions and conditions.  This study 

recommended that, where a VSLY is required for decision 

making, an appropriate average VSLY for Australia is $252,014, 

with sensitivity analysis at $155,409 and $340,219.  This VSLY 

estimate is in 2006 prices, based on estimated VSL from the 

meta-analysis of $6.0 million, with the range in the health 

sector of $3.7 million to $8.1 million, discounted at 3.0% per 

annum over 40 years of remaining life expectancy. The study 

also concluded that the average is appropriate to apply to 

target populations of different ages, genders and ethnicities 

within Australia. 

2.1.2 DALYs and QALYs

In the past decade an alternative approach to valuing human 

life has been derived that is non-fi nancial, where loss of 

wellbeing and premature mortality – called the ‘burden of 

disease and injury’ – are measured in terms of DALYs, with 

0 representing a year of perfect health and 1 representing 

death.  Other health states are attributed values between 

0 and 1 as assessed by experts on the basis of literature 

and other evidence of the quality of life in relative health 

states.  For example, the disability weight of 0.18 for a broken 

wrist can be interpreted as losing 18% of a person’s quality 

of life relative to perfect health, because of the infl icted 

injury.  Total DALYs lost from a condition are the sum of 

the mortality and morbidity components – the Year(s) of 

Life Lost due to premature death (YLLs) and the Year(s) of 

healthy life Lost due to Disability (YLDs).  This approach was 

developed by the World Health Organization, the World 

Bank and Harvard University and provides a comprehensive 

assessment of mortality and disability from diseases, injuries 

and risk factors in 1990, projected to 2020 (Murray and 

Lopez, 1996).  Methods and data sources are detailed further 

in Murray et al (2001) and the WHO continues to revisit the 

estimates for later years.  

The DALY approach has been adopted and applied in 

Australia by the AIHW, with a separate comprehensive 

application in Victoria.  Mathers et al (1999) from the AIHW 

estimated the BoD and injury in Australia in 1996, while Begg 

et al (2007) revisited the Australian estimates for the year 

2003.  The AIHW values DALYs equally for Australians of all 

ages, genders and ethnicities.  The DALY approach has been 

successful in avoiding the subjectivity of individual valuation 

and is capable of overcoming the problem of comparability 

between individuals and between nations.  

Note that a DALY is the reverse of a ‘quality-adjusted life 

year’ (QALY), where 1 represents perfect health and 0 

represents a health state perceived equivalent to death.  

Moreover, the disability weights for health impacts for DALYs 

are determined externally (by a panel of experts), while 

QALYs are generally based on metrics that place greater 

emphasis on the individual’s perceived utility from their 

own different health states and thus may vary more across 

individuals.  This distinction is relevant to this project since 

the outcomes of clinical trials (Chapter 6) tend to adopt the 

latter (QALY) approach, although naturally the two concepts 

are similar.

The main problem (which is also a strength) with these 

approaches is that they are not fi nancial and thus not directly 

comparable with most other cost and benefi t measures.  In 

public policy making, therefore, there is often the desire 

to apply a dollar conversion to ascertain the cost of an 

injury, disease or fatality or the value of a preventive health 

intervention e.g. in cost benefi t analysis. Such fi nancial 

conversions tend to utilise WTP valuations as described 

above.  An alternative approach in decision-making is 

to develop implicit or explicit benchmarks whereby an 

intervention is considered to be cost effective.  For example, 

a cost effectiveness benchmark might be specifi ed in terms 

of dollars per patient treated (set based on historical data 

or data for other diseases or in other jurisdictions), which is 

an intermediate output measure.  Other benchmarks might 

be cost per death averted, or per adenoma detected or 

another effi cacy measure.  Cost utility analysis is a particular 

type of cost effectiveness analysis, where the metric is 

‘dollars per DALY averted’ or ‘dollars per QALY gained’. 

Access Economics (2008) shows that such benchmarks for 
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public fi nancing purposes tend to be lower in the Australian 

health and transport sectors than the estimated average 

VSLY, which is in the interests of fi scal restraint.  Potential 

benchmarks are:

World Health Organization ▪ : one to three times GDP 

per capita per DALY averted being cost effective and 

less than GDP per capita per DALY averted being very 

cost effective – in Australia GDP per capita per annum 

is currently around $48,000 and three times GDP is 

around $144,000

Australian traditional threshold ▪ : a $60,000 ICER threshold 

has often been used as a threshold by external 

observers in relations to funding pharmaceuticals or as a 

low estimate of the VSLY (e.g. DoHA, 2003)

VSLY ▪ : $155,409 is estimated as the lower bound of 

the VSLY in Australia (Access Economics, 2008), 

which might also be a potential benchmark in cost 

effectiveness analysis.

2.2 Perspective: Cancer in Australia and NSW

2.2.1 The burden of cancer in Australia in 2003

Investment in cancer R&D and its consequences – new 

health technologies and methods –ultimately aims to buy 

years of healthy life i.e. to reduce the BoD and injury.  This 

section looks at the DALYs lost in Australia, as estimated by 

the AIHW (Begg et al, 2007) for the year 2003.  In that year 

the total BoD and injury in Australia was 2.63 million DALYs, 

equivalent to 132 DALYs lost per 1,000 people or 13.2% of 

total life years lived.

Cancer was the greatest cause of lost DALYs (19% of 

the Australian total or half a million DALYs), followed by 

cardiovascular disease (18%), and then mental illness (13%).  

The leading specifi c causes of cancer burden were lung, 

colorectal, breast cancer and prostate cancer, which together 

account for half of the total cancer burden (Figure 2.1).

Of the total BoD and injury, 1.279 million DALYs (49%) were 

lost due to premature mortality (YLLs) while 1.354 million 

(51%) were lost due to disability (YLDs), a ratio of 1:1.06.  

Cancer accounted for a larger proportion of fatal burden in 

Australia (32.0% of YLLs) than its 19% share of the overall 

BoD and injury.  By comparison, the next two highest causes 

of mortality burden were cardiovascular disease (29.0%) and 

injuries (11.0%).  Four-fi fths (82%) of the total burden due 

to cancer was from its mortality burden (around 412,000 

DALYs). More detail of the burden for specifi c types of 

cancer is set out in Table 2.1 (over page).

Figure 2.1  Cancer burden (DALYs) by type, gender and

  YLLs/YLDs (% total)

Source: Begg et al (2007), Figure 3.13.
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Table 2.1  Cancer burden (YLDs, YLLs and DALYs) by type, Australia, 2003

Cause YLDs Per cent of total YLLs Per cent of total DALYs Per cent of total

Lung cancer 5,848 6.7 83,056 20.2 88,904 17.8

Colorectal cancer 11,873 13.6 51,732 12.6 63,605 12.7

Breast cancer 20,440 23.4 40,214 9.8 60,654 12.1

Prostate cancer 13,372 15.3 23,175 5.6 36,547 7.3

Pancreas cancer 561 0.6 22,119 5.4 22,680 4.5

Lymphoma 3,465 4.0 18,798 4.6 22,263 4.5

Melanoma 4,851 5.5 15,384 3.7 20,236 4.1

Leukaemia 2,449 2.8 17,506 4.2 19,956 4.0

Brain cancer 1,265 1.4 18,526 4.5 19,792 4.0

Other 23,339 26.7 121,442 29.5 144,780 29.0

Total cancer burden 87,463 100.0 411,953 100.0 499,416 100.0

See http://www.accesseconomics.com.au/publicationsreports/showreport.php?id=144&searchfor=2006&searchby=year  The report used i. 

data for 2003 (the most recent data available at the time the report was written) to calculate estimates for 2005.  Figures presented here 

are different from historical data now available from the Cancer Institute NSW.

2.2.2 Cancer in NSW in 2005

Access Economics (2006a) estimated the incidence, 

prevalence and cost of cancer in NSW in the year 2005. 

The methodology, based on active prevalence, is detailed in 

Access Economics (2006a).i  Key fi ndings of that report are 

summarised below.

Incidence: 33,700 cases (18,400 males and 15,200  ▪
females).  This compares with the latest NSW 

Cancer Institute estimates of 34,641 (19,523 males and 

15,118 females).

Prevalence: 125,900 cases (66,000 males and  ▪
59,900 females).

Active prevalence: 42,600 cases (23,500 males and  ▪
19,000 females). The concept of active prevalence was 

developed by Brameld et al (2002), as the cumulative 

number of cancer patients diagnosed prior to the year 

of interest who have not yet died but, on the basis of 

probability, will die from their cancer.

Mortality: 13,400 (7,600 males and 5,800 females).  ▪
This compares with the latest NSW Cancer Institute 

estimates of 12,540 (7,058 males and 5,482 females).

Net value of the BoD $28.7 billion. ▪

YLLs: 151,300. This compares with this report, based on  ▪
the latest NSW Cancer Institute estimates, of 143,833 

(77,712 males and 66,121 females).

YLDs: 34,500. This compares with this report, based on  ▪
the latest NSW Cancer Institute estimates, of 30,538 

(16,499 males and 14,038 females).

2.3 Cancer-related gains in wellbeing: 
 averted years of life lost

This section uses historical data for the period 1980 to 2005 

on the number of cases of cancer and the number of deaths 

due to cancer to estimate improvements (and in a limited 

number of cases, deteriorations) in cancer outcomes that 

have occurred over that time.  The historical experience 

of cancer by the populations of NSW and Australia are 

compared to a hypothetical ‘no change’ scenario where it is 

assumed that the rates of cancer mortality remain unchanged 

from their levels in 1980, and the ratio of cancer morbidity 

to mortality remains fi xed.  This comparison allows us to 

identify losses in healthy life that have been averted.

The cancer-related changes in wellbeing are the aggregate 

result of numerous factors that include discoveries and 

outputs from cancer R&D.  The share of these gains in 

wellbeing attributable to NSW and Australian cancer R&D is 

discussed further in Chapter 4.
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2.3.1 Years of life lost due to cancer

The YLLs due to cancer deaths were calculated using data on 

the annual number of cancer deaths in NSW and Australia.  

2.3.1.1 Data

Data on the number of deaths due to cancer in NSW were 

sourced from the NSW Cancer Registry Statistical Reporting 

Module.ii  The number of deaths due to cancer and the 

mortality rates for cancer were available for each year from 

1980 to 2005, disaggregated by gender and four age cohorts.

In NSW, the annual number of deaths from cancer grew by 

49% from 8,421 in 1980 to 12,540 in 2005, representing an 

annual average growth rate of 1.6%.  However, population 

growth generally exceeded growth in cancer deaths, so 

mortality rates fell for all but one age-gender cohort 

 http://www.statistics.cancerinstitute.org.au/ ii. 

General Record of Incidence of Mortality (GRIM) books – All Neoplasms, http://www.aihw.gov.au/cancer/datacubes/cancer_dataonline.cfmiii. 
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(the mortality rate for women aged 80 and older increased).  

The difference between mortality rates for NSW in 1980 

and in 2005 is shown in Figure 2.2.  However, the difference 

in the end-points masks the pattern of mortality rates, which 

fi rst increased and then decreased for a number of age 

groups.  The impacts of this are discussed further in 

Section 2.3.1.4.

Data on the number of deaths due to cancer and cancer 
mortality rates in Australia were available from the AIHWiii 
for the years from 1980 to 2005, disaggregated by gender 
and fi ve-year age groups.  

In Australia, the annual number of deaths from cancer grew 
by 64% from 23,330 in 1980 to 38,374 in 2005, representing 
an annual average growth rate of 2.0%.  Like NSW, mortality 
rates in Australia fell for the majority of age-gender cohorts 

between 1980 and 2005.  This is shown in Figure 2.3.

Figure 2.2 Cancer mortality rates, change 1980 to 2005, by age and gender, NSW

Source: Cancer Institute NSW: NSW Cancer Registry Statistical Reporting Module (Accessed December 2007); ABS: Estimated Resident 

Population, NSW.
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Figure 2.3 Cancer mortality rates, change 1980 to 2005, by age and gender, Australia
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2.3.1.2 Method

YLLs are calculated based on life expectancy according to 
the age and gender of people who died from cancer.  For 
estimation purposes, people are assumed to be aged at the 
mid-point of their age group when they die.  For the oldest 
age group, the average age was calculated using population 
statistics.  No age weighting was applied in the calculation, 
meaning that years of life in youth are valued equivalently to 
years of life in old age.  A discount rate of 3% per annum 
was used.

In order to calculate the number of averted YLLs as a result 
of cancer R&D and other factors, the number of actual 
years of life lost was compared with the number of years 
that would have been lost if the 1980 mortality rates due to 
cancer continued to be experienced in every year to 2005.

2.3.1.3 Results

Table 2.2 and Table 2.3 show for NSW and 
Australia respectively: 

the accumulated years of life lost from cancer deaths  ▪
between 1980 and 2005

the number of years of life that would have been lost  ▪
if losses had continued to occur at the same per capita 
rates as 1980

the number lost years of life that were averted over  ▪
the period.

Figure 2.4 and Figure 2.5 illustrate for males and females in 
NSW respectively, the averted number of YLLs between 
1980 and 2005 as the difference between the actual 
number of YLLs experienced and the number of YLLs 
that would have occurred based on a continuation of 1980 
mortality rates.
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Table 2.2 Cancer YLLs 1980–2005: actual, counterfactual and losses averted, NSW

Sources: Cancer Institute NSW: NSW Cancer Registry Statistical Reporting Module (accessed December 2007); ABS: Estimated Resident 

Population, NSW; Access Economics calculations.

Figure 2.4 Cancer YLLs 1980–2005: actual, counterfactual and losses averted, NSW, males

Age
Actual 1980 rates Averted

Males Females People Males Females People Males Females People

0–49 290,535 322,803 613,338 349,250 347,032 696,282 58,715 24,229 82,944

50-64 670,594 524,770 1,195,364 774,607 539,896 1,314,504 104,013 15,127 119,140

65-79 818,086 613,118 1,431,204 831,920 569,684 1,401,604 13,834 -43,434 -29,600

80+ 172,893 185,692 358,585 171,328 183,751 355,079 -1,565 -1,941 -3,506

Total 1,952,108 1,646,383 3,598,491 2,127,106 1,640,363 3,767,469 174,998 -6,020 168,978
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Figure 2.5 Cancer YLLs 1980–2005: actual, counterfactual and losses averted, NSW, females

Table 2.3 Cancer YLLs 1980–2005: actual, counterfactual and losses averted, Australia

Sources: AIHW, General Record of Incidence of Mortality books – All Neoplasms; ABS: Estimated Resident Population, Australia; Access 

Economics calculations.
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Age
Actual 1980 rates Averted

Males Females People Males Females People Males Females People

0–4 22,347 17,351 39,698 31,938 26,039 57,977 9,591 8,688 18,279

5–9 21,523 16,127 37,650 29,513 30,306 59,819 7,990 14,179 22,169

10–14 19,116 13,688 32,803 25,008 15,737 40,745 5,892 2,050 7,942

15–19 28,446 18,737 47,183 43,617 24,971 68,587 15,170 6,234 21,404

20–24 32,743 21,928 54,671 34,493 29,530 64,023 1,750 7,602 9,352

25–29 42,775 37,779 80,554 47,555 41,675 89,229 4,780 3,895 8,675

30–34 66,766 73,758 140,523 64,311 97,203 161,514 -2,454 23,445 20,991

35–39 97,572 130,098 227,670 114,044 155,503 269,547 16,472 25,405 41,877

40–44 164,658 211,206 375,864 223,712 250,940 474,653 59,054 39,734 98,788

45–49 264,852 303,562 568,414 376,306 337,064 713,369 111,453 33,502 144,956

50–54 432,592 407,499 840,090 554,576 460,697 1,015,273 121,984 53,199 175,183

55–59 625,533 496,327 1,121,860 746,844 543,874 1,290,717 121,311 47,546 168,858

60–64 788,724 570,287 1,359,011 880,638 576,307 1,456,944 91,914 6,019 97,933

65–69 873,055 613,673 1,486,728 946,937 590,819 1,537,756 73,882 -22,854 51,028

70–74 821,481 598,871 1,420,352 854,557 576,111 1,430,668 33,076 -22,760 10,317

75–79 608,853 491,483 1,100,336 626,229 467,084 1,093,313 17,376 -24,399 -7,023

80–84 333,872 320,512 654,384 327,132 311,585 638,716 -6,740 -8,928 -15,668

85+ 166,511 233,923 400,434 150,705 220,200 370,905 -15,806 -13,724 -29,529

Total 5,411,418 4,576,809 9,988,226 6,078,114 4,755,645 10,833,759 666,696 178,836 845,532
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Figure 2.6 Cancer YLLs 1980–2005:  actual, counterfactual and losses averted, Australia, males

Figure 2.7 Cancer YLLs 1980–2005: actual, counterfactual and losses averted, Australia, females

Figure 2.6 and Figure 2.7 illustrate for males and females in Australia respectively, the averted number of YLLs between 
1980 and 2005 as the difference between the actual number of YLLs experienced and the number of YLLs that would have 
occurred based on a continuation of 1980 mortality rates.
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Between 1980 and 2005 there were 169,000 additional years 
of life lived in NSW compared to the hypothetical situation 
where cancer mortality rates remained unchanged after 
1980.  Most of these averted YLLs were experienced by men 
aged less than 65 years.  For women there were actually 
more years of life lost over the period than under the no 
change scenario.  The worst relative outcomes were for 
women aged 65 to 79, despite there being an overall decline 
in mortality of 2% (Figure 2.2), because mortality rates fi rst 
rose and then fell.  This was also the case for men aged 80 
years and over.  Women 64 years and younger experienced 
small gains (averted YLLs).  Overall, YLLs were averted for 
people under 65 but people aged 65 years and older had 
additional YLLs in NSW.

In Australia, an accumulated 846,000 YLLs were averted 
between 1980 and 2005.  YLLs were averted for both males 
and females, although the gains for men were 3.7 times 

those for women.  For men the age groups that experienced 
increases in number of years of life lost due to cancer deaths 
were 30 to 34-year-olds and those 85 years and older.  For 
women, the population aged 65 and above experienced 
more YLLs between 1980 and 2005 than they would have if 
mortality rates had remained at 1980 levels.

2.3.1.4 Analysis

The fi nding that some age and gender groups experienced 
a growth in YLLs compared with the no change scenario 
(1980s mortality rates) is explained by considering the age 
and gender specifi c mortality rates over the entire period.   
Despite the majority of these mortality rates being lower 
in 2005 than 1980, many age and gender specifi c mortality 
rates were higher than 1980 at some time during the 
intervening period.

Figure 2.8 Mortality rates by age and gender, 1980 to 2005, NSW
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Figure 2.9 Mortality rates by age and gender, 1980 to 2005, Australia
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By example, Figure 2.8 shows that for men in NSW aged 
65+, while mortality rates in 1980 were higher than those 
in 2005, the mortality rate exceeded 1980s rate for many 
of the intervening years between 1980 and 2005.  The data 
imply that effective cancer therapies were more readily 
available and accessible for the latter half of the period than 
for the fi rst half.  The patterns are likely to refl ect research 
that has come on-line in the second half of the period 
that has enabled improvements in diagnostic technologies, 
chemotherapy, radiotherapy and surgical treatments; 
however, the patterns are also likely to be due to other 
factors such as public screening programs and anti-smoking 
initiatives.  Trends in other factors are also relevant.  Obesity 
is a risk factor for a number of different types of cancer 
including breast and colorectal cancers, and obesity rates 
have been increasing but may have decelerated in recent 
years (Access Economics, 2006b).  A quantitative analysis of 
all the factors that might have infl uenced cancer mortality 
rates over the period is beyond the scope of this report.  
Trends appear to suggest that mortality rates have been 
dropping faster in the most recent fi ve-year period.

Another factor to consider is the effect of demographic 
ageing.  Over the period considered, there were not only 
relatively more people moving into the oldest age groups 

but the average age within the groups was increasing.  Since 
cancer mortality rates are strongly age-related, the broader 
and older the age group considered the greater the chance 
that mortality rates will have increased within that group 
since 1980.  This may help explain the increases in mortality 
rates for NSW women aged 65+ and men aged 80+ over 
the early years in particular of the period considered.  To 
the extent that it was possible, the age distribution of the 
population was controlled for, by choosing the narrowest 
age band possible that still permitted robust ascertainment 
of mortality rates.  However, for NSW the ability to control 
for the demographic shifts that have occurred over the last 
quarter of a century is limited by the mortality data, which 
were only available in four age cohorts.

The estimated number of YLLs averted in NSW relative 
to the number of YLLs averted in Australia does not align 
with NSW’s share of the Australian population.  This is not 
because mortality rates in NSW were worse over the period 
(quite the contrary).  Figure 2.10 shows the mortality rates 
for Australian and NSW women, in the four age groups for 
which NSW data were available.  The discussion that follows 
focuses on outcomes for females where differences in results 
were most stark, although the analysis applies to the total 
population (i.e. males also).
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Figure 2.10 Female mortality rates in four age cohorts, 1980–2005, Australia and NSW
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Between 1980 and 2005, women in NSW on average 
experienced generally lower mortality rates than the average 
for Australian women.  Among some age groups, e.g. 
50–64s, the gap between NSW and the Australian average 
mortality rate narrowed between 1980 and 2005.  The 
fundamental driver of differences is the relativity to rates in 
the base year, 1980.  As such, if rates in Australia fall more 
(consistently) relative to 1980 compared to rates in NSW 

(relative to a lower start-point), then the relative gains for 
Australia are higher.  Figure 2.10 clearly shows this for the 
50–64 cohort, and the reverse for the 80+ cohort.

The same feature can be depicted a different way, for all 
the cohorts, in Figure 2.11, in terms of the ratio of the YLLs 
averted between 1980 and 2005, and the YLLs that would 
have occurred had mortality rates remained constant at 1980 
levels for women in NSW and Australia. 

Figure 2.11 Averted YLLs as a share of counterfactual YLLs (%) in four age cohorts, females
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In addition, data for Australia was available in more granular 
a form than for NSW (i.e. age bands were narrower for 
Australia).   Figure 2.11 shows that in the younger age groups 
which were modelled using fi ve-year age cohort data for 
Australia, the resulting estimate of gains was relatively 
larger than for NSW which was modelled using data for a 
50-year age cohort.  The different levels of disaggregation 
in the data for NSW and Australia would be exacerbated 
by the differences between the demographic profi le of 
NSW and Australia.  In 2005, NSW represented 33.3% of 
Australia’s female population, but accounted for 34.8% of the 
female population aged 65 years and older.  As the largest 
improvements in cancer mortality occurred in the younger 
age groups, the relative amount of YLLs averted in Australia 
would be expected to be greater than for the relatively 
older NSW.

2.3.2 YLDs – years of healthy life lost due to disability

Estimating the YLDs due to cancer would ideally involve the 
use of historical data for each age and gender cohort on:

the prevalence of cancer by severity of disease ▪ iv 

the average duration of each disease stage. ▪

Such historical data on disease severity were not available for 
either Australia or NSW.

2.3.2.1 Data

Instead of using the direct method for estimating YLD, 
change patterns for YLD were estimated through analysis 
of available data, which included AIHW estimates of disease 
burden from cancer in 1996 and 2003, cancer incidence data 
and cancer mortality data.

The YLD/YLL ratio was available for 1996 and 2003 from the 
two AIHW Burden of Disease and Injury reports. For 1996, 
Mathers et al (1999) reported that the ratio of YLDs to YLLs 
was 19.7% (19.5% for males and 19.9 for females).  Begg et al 
(2007) reported that the ratio of YLDs to YLLs in 2003 
was 21.2%.

Cancer can be classifi ed as local, regional, or distal.iv. 

Incidence data for Australia, only available for the years 1982 to 2003, are from the AIHW’s ACIM book, located at: v. 

http://www.aihw.gov.au/cancer/datacubes/cancer_dataonline.cfm.

2.3.2.2 Method

The assumption made in calculating YLDs in this report was 
that the 1996 ratio of 19.7% applied for every year until 1996, 
the ratio then increased at a linear rate until 2003, from 
which time it remained at the 2003 rate of 21.2%.  This was 
compared to the ‘no-change’ scenario where the ratio of 
YLDs to YLLs was assumed to remain at the 1996 level 
of 19.7%.

The YLDs to YLLs ratio for NSW was assumed to be the 
same as for Australia.

2.3.2.3 Results and discussion

Since YLDs were estimated relative to YLLs, the pattern of 
results mirrors that of YLLs and so the detail is not repeated 
here.  The overall YLDs are reported in the summary in 
Section 2.3.3 (particularly Table 2.4 and Table 2.5).

Instead, this section analyses the trends in the available 
data (incidence and mortality) between 1980 and 2005 to 
gain a sense of the likely accuracy of this method, to better 
understand how YLDs might have changed over time and 
the implications of different growth patterns for the overall 
estimates of gains in wellbeing.  

Over the period since 1980 the number of new cases of 
cancer has grown in both NSW and Australiav, outstripping 
population growth – that is, incidence rates have been 
growing.  Figure 2.12 shows the cumulative growth in the 
number of cancer cases and the population for Australia 
and NSW.  In Australia, cancer cases grew by 97% from 
1982 to 2003 at an annual average growth rate of 3.1%.  By 
comparison, the Australian population grew by 31% over the 
same period at an annual average rate of 1.3%.  The NSW 
population also grew by 31% over 1982 to 2003, and there 
were 125% more incident cases of cancer that occurred in 
NSW in 2005 compared with 1980, with new cases cancer 
growing by an average of 3.3% per year.  For all but a few 
age groups there were more cases of cancer per head of 
population in Australia in 2003 than there were in 1982.  The 
age groups that experienced a fall in incidence rates were 
males and females aged 5–9 years, males aged 15–19 years 
and females aged 25–29 years.
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Figure 2.12 Annual growth in cancer new cases and population, NSW and Australia

0%

20%

40%

60%

80%

100%

120%

140%

1981 1983 1985 1987 1989 1991 1993 1995 1997 1999 2001 2003 2005

NSW - Incidence NSW - Population

Australia - Incidence Australia - Population

Growing cancer incidence rates in Australia are well 
documented, with the reasons relating to demographic 
ageing, risk factor profi les, urbanisation and income growth, 
as well as unknown factors.  Growing incidence rates only 
tell us that to date the outcomes of cancer R&D (in terms of 
preventing incidence) have not overwhelmed other factors 
driving increased incidence.  However, it does not follow 
that the per capita burden from cancer is also increasing.  As 
shown in Table 2.6, the AIHW estimates that DALYs due to 
cancer have been falling on a per capita basis.      

The observation that mortality rates have been growing 
more slowly than incidence rates for cancer suggest that 
cancer survival rates have been increasing and, potentially, 
the ratio of morbidity to mortality (YLDs to YLLs) may 
have grown over time. However, many factors can infl uence 
the ratio of YLDs:YLLs.  For example, new treatments may 
prevent deaths but extend the average duration that cancer 
patients spend in ill health, if a greater proportion of the 
more severe cases survive for longer, which would increase 
the ratio of YLDs to YLLs.  Conversely, other treatments, 
notably screening and early intervention, may prevent the 
progression of the disease to more severe stages, causing a 
decrease in the ratio of YLDs to YLLs.  

In the absence of data on severity of cancer for the whole 
period, and given the movement in mortality rates, there 
is uncertainty regarding the overall trend in the YLDs/YLLs 
ratio prior to 1996 and after 2003.  The period after 2003 
is relatively short, so the main uncertainty is in relation to 
the period 1980–1995.  Since this was the period when 
YLLs were rising (healthy life lost overall), to assume that 
the YLDs/YLLs ratio was increasing would have resulted 

in a less conservative estimate of overall YLDs lost (and, in 
turn, a worse ROI).  To assume that the ratio was decreasing 
would have resulted in a more conservative estimate of 
total YLDs lost (and, in turn, a better ROI).  On balance, the 
assumption of a constant rate seemed most sensible in view 
of the uncertainty.  Notably, the differences would not be 
great – the ratio only changed by 1.5% between 1996 and 
2003, so the lowest it is likely to have been in 1980 is 16.7%.  
Moreover, the impact is also small because there is no time 
preference in our calculation – i.e. a YLD lost is valued the 
same whether it occurs in 1980 or 2005.  

2.3.3 DALYs averted = wellbeing gains

Bearing in mind the uncertainty surrounding the YLDs : YLLs 
ratio discussed in the previous section, the total number of 
DALYs averted is calculated as the sum of YLLs and YLDs.  It 
is worth reiterating that the average loss of healthy life per 
annum and the strong time pattern has seen most of the 
gains occur in the most recent years.

Begg et al (2007) also estimated past and future levels of 
burden from cancer for Australia, although they did not 
report a breakdown of the burden into YLLs and YLDs.  
Table 2.6 shows the cancer burden in terms of DALYs lost 
per 1,000 people.  In 2003, the cancer burden for males was 
estimated as 26.8 DALYs per 1,000 and for females was 23.5 
DALYs per 1,000.

On the basis of the fi gures from Table 2.6 and Australian 
population fi gures from the ABS, there were 25,800 fewer 
DALYs in Australia in 2003 than there were in 1993, or the 
equivalent of 4.6 years of healthy life per 1,000 people.  
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Table 2.4  Cancer YLLs, YLDs and DALYs averted from 1980 to 2005, NSW

Table 2.5 Cancer YLLs, YLDs and DALYs averted from 1980 to 2005, Australia

Table 2.6 AIHW cancer burden estimated, DALYs due to cancer per 1,000 people

Source: Derived from Begg et al (2007:123), Table 6.3.

Figure 2.13 Cancer wellbeing gains, 1980 to 2005 (averted YLLs, YLDs & DALYs), NSW

 YLLs YLDs DALYs

Males 174,998 27,111 202,109

Females -6,020 -7,484 -13,504

People 168,978 19,627 188,605

 YLLs YLDs DALYs

Males 666,696 110,279 776,975

Females 178,836 17,094 195,930

People 845,532 127,373 972,905
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Figure 2.14 Cancer wellbeing gains, 1980 to 2005 (averted YLLs, YLDs & DALYs), Australia
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2.3.4 Value of gains in wellbeing

In order to convert the estimate of DALYs averted into 
a dollar estimate we multiply using the VSLY, which as 
explained above is assumed to be $252,014. It is assumed 
that there is no time preference.  That is, years of life saved in 
earlier years are assumed to be of the same value (in today’s 
dollars) as years of life saved more recently.  When valuing 
years of life saved prospectively, however, because of positive 
time preference we value years saved in the near future 
more highly than those in the distant future.  

This estimate accounts for all gains in wellbeing as 
experienced by the individuals who either had cancer but 

with a better outcome than they would have under 1980 
conditions, and those who did not get cancer between 
1980 and 2005 but would have if there had been no 
change from 1980 rates.  These gains include aspects such 
as increased incomes due to having to take less time off 
due to illness from cancer and less out of pocket costs for 
cancer treatment. For a detailed description of the direct 
and indirect costs of cancer incorporated in the valuation 
of wellbeing, see Access Economics (2006a).  The estimates 
of the gains in wellbeing here do not consider any costs or 
savings which are not paid by individuals, such as health costs 
paid by governments or productivity losses felt by fi rms.

Table 2.7 Cancer wellbeing gains, 1980–2005, NSW and Australia ($ billion)

Numbers may not sum due to rounding.

NSW Australia

Low
VSLY = $155,409

Base Case
VSLY = $252,014

High
VSLY = $340,219

Low
VSLY = $155,409

Base Case
VSLY = $252,014

High
VSLY = $340,219

Males 31.4 50.9 68.8 120.7 195.8 264.3

Females -2.1 -3.4 -4.6 30.4 49.4 66.7

People 29.3 47.5 64.2 151.2 245.2 331.0
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3. Projecting the health gains 
 in cancer over the coming decade

This chapter provides projections of health gains in cancer 
to 2016.  The numbers presented should be interpreted as 
projections i.e. they estimate the implications of historical 
trends continuing as opposed to being forecasts that attempt 
to predict possible new breakthroughs in cancer R&D in 
the future.

Section 6 presents the qualitative evidence that current 
cancer R&D and initiatives are likely to deliver similar benefi ts 
over the next decade as they have done in the past.  This 
provides the basis for the modelling of continued reductions 
in cancer mortality and morbidity over 2007–2016 in 
Australia (and NSW) that is presented in Section 3.2.

Three sets of projections are presented based on trends in 
mortality rates for different periods of time to 2005 (the 
most recent year for which data is available).  These are 
compared to projections based on a continuation of 1980 
mortality rates.

3.1 Is the future the same as the past?

This section briefl y reviews the basis for assuming continued 
reductions in the BoD from cancer to fl ow from Australian 
and NSW R&D.  Just because wellbeing gains have been 
made historically, it does not necessarily follow that cancer 
R&D will continue to be able to bring about reductions in 
mortality and morbidity to the same extent in the next 
decade as in the recent past decades.  

The pace of change in mortality rates may not be linear 
but may taper or adopt a more complex pattern driven 
by future demographic and epidemiological compositional 
effects.  While the demographic effects are relatively easy 
to model, a changing profi le of risk factors and technological 
change is more complex to predict. If a ‘cure’ or effective 
prevention (e.g. vaccine) for any of the large cancers were to 
be discovered, gains may be substantially greater than in the 
past (as with the eradication of polio, for example).

In this report, however, the base case assumption is that 
cancer mortality rates change on average in the same 
manner as they have over the past 25 years.  This was 
selected as the base case because it is derived from 

the longest historical trend of data available and is thus 
considered more reliable than a shorter period as a basis for 
future projections.  

Because the reductions in cancer mortality rates over  ▪
the past 25 years have been concentrated in the 
last 5–10 years, using the long term average is more 
conservative than a scenario where just the most recent 
period is used to project the next decade.  However, it 
is possible that the ‘rate of gain’ is indeed accelerating, so 
this is modelled in this chapter as a ‘best case’.

However, it is also possible that the gains may slow in  ▪
future.  One view might be that R&D is likely to make 
the ‘easier’ gains fi rst, leaving intransigent research 
questions unresolved, so gains might be expected to 
taper over time (a theory of diminishing marginal returns 
to R&D expenditure).  Consequently, a ‘worst case’ 
scenario is also modelled where mortality rates remain 
at 2005 levels.

There are three factors that may infl uence the mortality  ▪
rates in the future relative to the past.

First, R&D investments have been increasing according  ▪
to the evidence in the expenditure data and publications 
data.  Expenditure on cancer R&D is discussed in detail 
in the next chapter (4), based on ABS data, which are 
supported by the fi ndings of a recent audit of cancer 
research activity in NSW.  This audit was conducted for 
the Cancer Institute NSW and covered the years from 
2004 to 2006, with a 66% response rate from research 
groups.  The audit found that, compared to the previous 
audit period (2001–2003), expenditure on cancer-related 
research had increased by 44%, to $6.62 per capita 

If cancer death rates continue to 
fall as they have since 1980, this 
will avoid around 500,000 years 
of lost life in NSW.
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per annum between 2004 and 2006.  Reported cancer 
research funds totalled $134.5 million for the three-year 
period.  Funds were used 65% for basic cancer research, 
23% for clinical research, 6% for public health research 
and 6% for psycho-social/ behavioural oriented research 
(Cancer Institute NSW, 2007).  This is not surprising 
given the increased public sector focus on R&D and the 
doubling of NHMRC funding since the Wills Review.  
While the ROI may not necessarily change, the absolute 
value of the wellbeing gains might be expected to 
increase in response to this expenditure increase.  There 
is more chance of discovery when there are more funds 
to extend the search. 

Second, there are lags in translating R&D into outcomes  ▪
using public policy initiatives.  National screening 
programs such as BreastScreen or, to a greater extent, 
the National Bowel Cancer Screening Program are still in 
their relatively early days.  While policy is responsible for 
the programs, R&D has made possible the new better 
technologies that increase the sensitivity and specifi city 
of diagnostic tests, detect cancer earlier and enable more 
successful treatments.  As these screening programs 
become better entrenched in Australia and potentially 
even extended to broader target groups, participation 
may increase with positive benefi ts for wellbeing gains.

A third issue is that there is a lot of promising research  ▪
in the pipeline.  For example, the development of 
new smarter molecules, following from the success 
of Herceptin and other new therapies, is also very 
promising.  Other case studies are presented in the fi nal 
chapter of this report.

Overall, there appears to be a strong case for future gains 
that are similar (at least) to those of the past.

3.2 Projections

3.2.1 Methodology

As with the estimates of historical gains in wellbeing 
(presented in Section 2.3), projections of future cancer-
related gains in wellbeing were calculated based on estimates 
of mortality.

Three scenarios for mortality rates in 2006 to 2016 were 
modelled:

Mortality rates decrease (increase) from 2005 levels 1. 
according to the average annual decrease (increase) 
between 1980 and 2005 (base).

Mortality rates decrease (increase) from 2005 levels 2. 
according to the average annual decrease (increase) 
between 2000 and 2005 (best).

Mortality rates remain fi xed at 2005 levels (worst).3. 

Historical data on age and gender specifi c mortality rates 
due to cancer (presented in Section 2.3.1.1) were used to 
calculate the historical trends in mortality rates.  Table 3.1 
and Table 3.2 show, for NSW and Australia respectively, 
the average annual change in mortality rates for the 25 
years to 2005; for the fi ve years to 2005; and the 2005 
mortality rates.
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Table 3.1  Cancer mortality rates, 2005 and historical change, NSW

Table 3.2 Cancer mortality rates, 2005 and historical change, NSW

Age group 
(years)

1980-2005
(average change)

2000-2005
(average change)

2005
mortality rates

Males Females Males Females Males Females

0-49 -1.7% -1.2% -3.4% -1.3% 0.01% 0.02%

50-64 -1.9% -1.3% -3.2% -2.6% 0.24% 0.18%

65-79 -0.7% -0.1% -1.7% -1.8% 1.02% 0.59%

80+ -0.4% 0.1% -1.7% -0.3% 2.20% 1.24%

Age group 
(years)

1980-2005
(average change)

2000-2005
(average change)

2005
mortality rates

Males Females Males Females Males Females

0–4 -4.0% -3.1% -3.4% 1.7% 0.00% 0.00%

5–9 -2.2% -4.7% -0.4% -5.2% 0.00% 0.00%

10–14 -3.6% -1.2% -0.9% -4.1% 0.00% 0.00%

15–19 -3.5% -1.6% -3.8% 2.1% 0.00% 0.00%

20–24 -1.6% -1.1% -2.7% -2.8% 0.00% 0.00%

25–29 -1.4% -2.8% 4.0% -4.8% 0.01% 0.00%

30–34 -1.1% -2.2% -2.8% -1.3% 0.01% 0.01%

35–39 -2.0% -2.3% -2.2% -5.5% 0.02% 0.02%

40–44 -2.3% -1.5% -2.1% -0.3% 0.03% 0.05%

45–49 -2.5% -1.3% -1.0% -1.2% 0.07% 0.08%

50–54 -1.9% -1.5% -1.8% -2.2% 0.14% 0.12%

55–59 -1.8% -1.4% -3.2% -3.8% 0.24% 0.19%

60–64 -1.5% -0.7% -1.5% -0.5% 0.42% 0.30%

65–69 -1.2% -0.4% -2.6% -1.2% 0.69% 0.43%

70–74 -0.8% -0.1% -2.5% -0.6% 1.06% 0.63%

75–79 -0.5% 0.0% -1.4% -0.7% 1.57% 0.83%

80–84 -0.3% 0.2% -1.1% 0.4% 2.09% 1.14%

85+ 0.3% 0.2% -0.8% -0.6% 2.88% 1.49%

Projected mortality rates for 2006 to 2016 were applied 
to projections of the population to estimate the projected 
number of cancer deaths.  Access Economics has its own 
in-house demographic model was used to devise detailed 
population projections for Australia and each state and 
territory.  The model provided forecasts by individual year 
of age and gender based on best estimate assumptions 
for fertility, mortality and migration (both internal and 
international) based on current trends.

Projected YLLs, YLDs and DALYs were then calculated in the 
same manner as for historical estimates as outlined in Section 
2.3.1.2, Section 2.3.2.2, and Section 2.3.3.  It was assumed 
that ratio of YLDs to YLLs stays at the 2003 level until 2016.

In order to calculate the projected number of YLLs to be 
averted between 2006 and 2016, the YLLs for the three 
scenarios were compared to the YLLs projected based on 
1980 mortality rates.
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3.2.2 Results

Figure 3.1 and Figure 3.2 show the projected YLLs for the 
three mortality rate scenarios, as well as estimates of historic 
YLLs (refl ecting data on actual deaths from cancer) and 
estimates based on a continuation of 1980 mortality rates, 
for NSW and Australia respectively.  The number of YLLs 
averted is determined by the distance of the projected YLLs 
(dotted lines) below the number of YLLs based on 1980 
mortality rates.

In NSW, the YLL due to cancer deaths fell between 2003 
and 2005.  The best scenario in terms of future wellbeing 
is Scenario 2, where mortality rates fall at the same pace 
as they did from 2000 to 2005.  Under Scenario 2, the 
number of YLLs due to cancer remains virtually fl at out to 
2016.  Under Scenario 3 where 2005 mortality rates are 
maintained, the number of YLLs in 2016 is projected to 
be 27% higher (38,000 DALYs) than the number of YLLs 
estimated to have occurred in 2005.  Scenario 1, based on 
changes in mortality rates over 1980 to 2005, produces a 
number of YLLs that is between those for Scenarios 2 and 3.

In Australia, the YLL due to cancer deaths continue to rise 
under all three modelled scenarios for mortality rates.  This 
is in spite of continual falls in mortality rates for the majority 
of age and gender cohorts modelled in Scenarios 1 and 
2.  Scenario 3 shows that even if mortality rates remain 
constant, demographic ageing in Australia will push up the 
total number of years of life lost due to cancer between 
2006 and 2016.

As with NSW, the best scenario for cancer outcomes in 
Australia is Scenario 2.  Under Scenario 2, the number of 
YLLs due to cancer increases by 12% in the decade to 2016.  
By contrast, under Scenario 3 the number of YLLs in 2016 
is projected to be 33% higher (139,000 DALYs) than the 
number of YLLs estimated to have occurred in 2005.

Because YLDs have been modelled as being proportional 
to YLLs (21.2% of YLLs), the projected pattern of YLDs to 
2016 is the same as the pattern of YLLs.  Table 3 3 and Table 
3 4 show the aggregate number of YLLs, YLDs and DALYs 
projected to be averted in the years 2006 to 2016 under the 
three scenarios for future mortality rates when compared to 
a projection where mortality rates for 1980 prevail.

Figure 3.1 Projected YLLs – three scenarios, NSW
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Figure 3.2 Projected YLLs – three scenarios, Australia

Table 3.3 Projected YLLs, YLDs and DALYs averted from 2006 to 2016, NSW

Table 3.4  Projected YLLs, YLDs and DALYs averted from 2006 to 2016, Australia
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YLLs YLDs DALYs

Males Females People Males Females People Males Females People

Scenario 1: 

1980-2005
401,593 166,327 567,919 64,844 20,582 85,426 466,436 186,909 653,345

Scenario 2: 

2000-2005
467,526 219,470 686,997 78,842 31,865 110,708 546,369 251,336 797,705

Scenario 3: 

2005
336,667 138,537 475,204 51,059 14,682 65,741 387,726 153,219 540,945

YLLs YLDs DALYs

Males Females People Males Females People Males Females People

Scenario 1: 

1980-2005
1,264,106 572,278 1,836,384 205,704 75,171 280,875 1,469,810 647,449 2,117,258

Scenario 2: 

2000-2005
1,397,403 652,189 2,049,592 234,005 92,137 326,141 1,631,408 744,326 2,375,733

Scenario 3: 

2005
1,063,361 480,118 1,543,478 163,083 55,604 218,687 1,226,444 535,721 1,762,165
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Dividing the numbers in the far right column of tables 3.3 
and 3.4 by 11 (the number of years between 2006-2016), 
between 2006 and 2016:

the projected average DALYs averted per annum from  ▪
morbidity and mortality due to cancer in NSW ranged 
from 49,000 to 73,000 per annum

in Australia, the projected average DALYs averted per  ▪
annum ranged from 160,000 to 216,000 per annum.

The projected gains in wellbeing are expected to be over 
twice as great for men than for women.  In NSW the 
projected DALYs averted by the male population are in a 
ratio of between 2.2 and 2.5 times the projected DALYs 
averted by females.  In Australia males are projected to have 
around 2.3 times the DALYs averted as females.  While 
males are projected to avert more cancer DALYs than 

females, under all scenarios women in 2016 are still projected 
to experience fewer DALYs lost to cancer than men.

All of the scenarios modelled project large cancer-related 
gains in wellbeing in the future.  For NSW the ratio of 
averted-DALYs to DALYs still suffered by the population 
is projected to go from 25% in 2005 to between 24% and 
55% depending on the scenario.  For Australia the ratio of 
averted-DALYs to DALYs still suffered by the population 
is projected to go from 27% in 2005 to between 25% for 
Scenario 3 and 49% for Scenario 2.

Table 3.5 and Table 3.6 show the estimated value of gains 
in wellbeing projected.  As with Section 2.3.4, three values 
for the VSLY were used in the estimates.  The value of 
DALYs gained in future years was discounted at a rate of 3% 
per year.

Table 3.5 Cancer wellbeing gains, 2006–2016 projections, NSW ($ billion)

Table 3.6 Cancer wellbeing gains, 2006–2016 projections, Australia ($ billion)

Low
VSLY = $155,409

Base Case
VSLY = $252,014

High
VSLY = $340,219

Males Females People Males Females People Males Females People

Scenario 1: 

1980-2005
62.0 24.9 86.8 100.5 40.3 140.8 135.7 54.4 190.1

Scenario 2: 

2000-2005
72.2 33.1 105.3 117.1 53.7 170.7 158.1 72.4 230.5

Scenario 3: 

2005
51.9 20.6 72.5 84.2 33.3 117.5 113.7 45.0 158.7

Low
VSLY = $155,409

Base Case
VSLY = $252,014

High
VSLY = $340,219

Males Females People Males Females People Males Females People

Scenario 1: 

1980-2005
195.2 86.1 281.3 316.5 139.6 456.2 427.3 188.5 615.8

Scenario 2: 

2000-2005
215.8 98.5 314.3 349.9 159.7 509.6 472.4 215.6 688.0

Scenario 3: 

2005
164.1 71.8 236.0 266.2 116.5 382.6 359.3 157.2 516.6
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For NSW the value of the projected cancer-related gains 
in wellbeing for 2006 to 2016 ranges from $72.5 billion 
to $230.5 billion.  For Australia the value of the projected 
cancer-related gains in wellbeing for 2006 to 2016 ranges 
from $236.0 billion to $688.0 billion.

3.2.3 Analysis

The three scenarios presented refl ect historical trends in 
mortality rates over different lengths of time (the same 
periods as in the previous section).

Scenario 1 represents a continuation of the average  ▪
change experienced over the entire period that 
the historical data covers, with mortality rates 
generally decreasing.  

Scenario 2 models a continuation of the trends from the  ▪
most recent fi ve years of data, with the result being that 
mortality rates generally decrease at a faster rate than 
for Scenario 1.

Scenario 3 uses the mortality rates from 2005 and  ▪
assumes that these mortality rates do not change.  

It would seem reasonable to assume that case fatality rates 
for specifi c types of cancer will not worsen over time.  That 

is to say we can generally assume that in the future we can 
continue to provide current treatments with the same rate 
of success as are currently experienced.  In this sense 
Scenario 3 can be viewed as a lower bound on future gains 
in wellbeing.  

However, there are still scenarios under which the mortality 
rate for all cancers might continue to rise.  For example, it is 
possible that there could be an increase in the incidence of 
types of cancer with relatively poorer survival rates which 
could then cause the mortality rate for all cancer to 
increase.  The projections based on 1980 mortality rates 
(shown in Figure 3.1 and Figure 3.2) illustrate how signifi cant 
a rise in mortality rates could be to population wellbeing in 
the future.

Finally, Figure 3.3 and Figure 3.4 show the projected 
number of DALYs due to cancer per 1,000 people for NSW 
and Australia.

For both NSW and Australia, a continuation of the trends 
in cancer mortality rates from the most recent fi ve years of 
data would lead to an overall decrease in cancer DALYs per 
person.  However, if reductions in mortality rates are slower, 
such as the average over the 25 years to 2005, then cancer-
related losses in wellbeing are projected to increase on a per 
capita basis.

Figure 3.3 Cancer mortality rates, three scenarios (DALYs per 1,000 people), NSW
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Figure 3.4 Cancer mortality rates, three scenarios (DALYs per 1,000 people), Australia
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NSW spends around $11 per 
capita on cancer research, 
similar to Western Europe but 
one third of the USA and half of 
the UK.

The ABS has built a time series of data on Australia’s gross 
expenditure on R&D, which has been increasing at 10% 
per annum on average since 1996-97 (ABS, 2006a) and, by 
2004–05, reached around $15.8 billion or 1.76% of gross 
domestic product (GDP); the OECD average is 2.26%.  The 
data series is able to be interrogated by state, and it is also 
possible to drill down to identify cancer R&D.  Although, the 
ABS would not provide the full cross-tabulation requested 
(e.g. NSW splits were only provided for all R&D not for 
health or cancer R&D), enough data were provided to make 
reasonable estimates for this analysis.  The process that the 
ABS uses to collect the data is explained in ABS (2006a) and 
its associated Technical notes.

The ABS estimates of R&D expenditure are high quality 
since they include data from the public and private profi t 
and not-for profi t sectors, and classify expenditures by type 
of research (basic, applied and experimental development) 
and by source of funds (Federal Government, state and 
local governments, business, other Australia and overseas).  
This was important to enable estimates of expenditure on 
cancer R&D from the public and private sectors based on 
who undertakes the research and who pays for it.  The 
expenditure includes R&D into all areas including prevention, 
screening, diagnosis, treatment and epidemiological research, 
although we note that much of the R&D is at a more basic 
level than this (e.g. cell biology).

The following sections detail how the ABS data are 
categorised and fi ndings from the data analysis – expenditure 
on cancer R&D in Australia, NSW and the world for the 
period 1992–93 to 2004–05.  OECD and other overseas 
relevant data are used to compare R&D expenditure on 
cancer in Australia and NSW with that in comparable OECD 
countries including UK, Canada, USA and western Europe.

4. Estimating expenditure on cancer R&D  

 in Australia, New South Wales and the world

  

4.1 Expenditure on health and cancer R&D 
 in Australia 

4.1.1 Methodology

The nature of the data is described in this section, while the 
results of the data analysis are presented in Sections 4.1.4 
to 4.1.5.

4.1.1.1 Defi nitions and classifi cations

In this report, the general term ‘research’ is used 
interchangeably with the slightly more technical term 
‘research and development’ (R&D).  R&D activity is defi ned 
in Australia (ABS, 2006a:25) as: 

‘Systematic investigation or experimentation involving innovation 
or technical risk, the outcome of which is new knowledge, with 
or without a specifi c practical application, or new and improved 
products, processes, materials, devices or services.  R&D activity 
extends to modifi cations to existing products/processes.  R&D 
activity ceases and pre-production begins when work is no 
longer experimental’.

This concords with the OECD standard defi nition of R&D as 
‘creative work undertaken on a systematic basis in order to 
increase the stock of knowledge, including knowledge of man, 
culture and society, and the use of this stock of knowledge to 
devise new applications’ (OECD, 1994).

Classifi cation of research, by the ABS and in this paper, is 
based on the Australian Standard Research Classifi cation 
(ASRC) 1998 (ABS, 1998), which in turn is based on OECD 
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guidelines for member nations for both R&D measurement 
and survey data collection. R&D expenditure refers to gross 
expenditure on R&D. 

4.1.1.2 Data collection in Australia

The ABS has a comprehensive data-gathering process 
utilising a bottom-up approach (i.e. the reports of the 
performer of the research).  Data are collected through a 
survey of businesses, Government, private non-profi t (PNP) 
organisations and higher education organisations and are 
reported primarily in four publications:

Cat No 8104.0: Research and Experimental  ▪
Development Australia 2004-05: Businesses 
(ABS, 2006b) 

Cat No 8109.0: Research and Experimental  ▪
Development Australia 2004-05: Government and 
Private Non-Profi t Organisations (ABS, 2006c) 

Cat No 8111.0: Research and Experimental Development  ▪
Australia 2004-05: Higher Education Organisations (ABS, 
2006d)

Cat No 8112.0: Research and Experimental  ▪
Development Australia 2004-05: All Sector Summary 
(ABS, 2006a).

Data are available biennially for the years 1992–93, 1994–95, 
1996–97, 1998–99, 2000–01, 2002–03 and 2004–05.  The 
latter data were released in 2006.

The ABS (2006a:24) notes that the statistics should be used 
with caution for the following reasons:

Many organisations provided best estimates due to a lack  ▪
of separately recorded data on R&D activity. 

Data were subjectively classifi ed, by organisations, to  ▪
research fi elds, socioeconomic objectives and types of 
activity at the time of reporting.  Some organisations 
may have experienced diffi culty in classifying their R&D 
projects.  The ABS makes every effort to ensure correct 
and consistent interpretation and reporting of these data 
by applying consistent processing methodologies. 

Estimation of overhead R&D expenditure varied  ▪
across organisations.

More details on classifi cation issues, data collection in 
Australia and other data sources can be found in Access 
Economics (2003). 

4.1.1.3 Categorisation by sector

Four sectors are recognised as sources of R&D activity:

Business1. : includes all businesses whose primary activity is 
the production of goods and services for profi table sale 
to the general public, and the private non-profi t (PNP) 
institutions mainly serving them.  It excludes businesses 
mainly engaged in agriculture, forestry and fi shing 
(Division A, Australia New Zealand Standard Industrial 
Classifi cation) because of diffi culties of collection and 
because their R&D activity is estimated to be minimal.

Government2. : includes all Commonwealth, State/
Territory and local government departments and 
authorities.  Local government organisations are 
excluded because their R&D activity is estimated to be 
minimal.  Public sector organisations mainly engaged in 
higher education are included in ‘higher education’, while 
those mainly engaged in trading or fi nancial activities are 
included in ‘business’.

Higher Education3. : includes all universities and other 
institutions of post-secondary education whatever their 
source of fi nance or legal status, except non-university 
post-secondary institutions (e.g. technical and further 
education colleges) because their R&D activity is 
estimated to be minimal.  Calendar year (CY) data are 
used for higher education e.g. CY2004 for fi nancial year 
(FY)2004–05.

PNP4. : includes private or semi-public incorporated 
organisations established with the intention of not 
making a profi t.vi 

It should be noted that in many cases attribution of the research performance is complex. For example, the Walter & Eliza Hall Institute vi. 

and the Baker Heart Research Institute are both distinct entities classifi ed to the PNP sector. However, they are both associated with 

universities. Academics and postgraduates carry out research at these Institutes. Funding and control of projects determine whether the 

research is reported by the universities or by the Institutes themselves. The majority of the research at each Institute is reported by the 

Institute and hence is included in the PNP sector.
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4.1.1.4 Type of research

Research is categorised by ‘type of R&D activity’, identifying 
three stages of R&D processes:

Basic1.  research: is experimental and theoretical work 
undertaken primarily to acquire new knowledge without 
a specifi c application in view.  It consists of:

pure basic research ▫ , carried out without looking for 
a long term benefi t other than the advancement of 
knowledge (for example, study of cell biology)

strategic basic research ▫ , directed into specifi ed 
broad areas in the expectation of useful discoveries 
and providing the broad base of knowledge for 
the solution of recognised practical problems (for 
example, mapping of the human genome).

Applied research2. : is original work undertaken in order 
to acquire new knowledge with a specifi c application 
in view.  It is undertaken either to determine possible 
uses for the fi ndings of basic research or to determine 
new methods or ways of achieving some specifi c and 
predetermined objectives (for example, study of immune 
responses that destroy beta-amyloid, with a view to 
developing a treatment for Alzheimer’s disease).

Experimental development3. : is systematic work, using 
existing knowledge gained from research or practical 
experience, for the purpose of creating new or improved 
products/processes (for example, using an understanding 
of cholesterol and triglycerides to develop and trial lipid 
lowering drugs that reduce cardiovascular events).

In Australia, data are available for both classifi cations and there is some debate about which method is superior.  For RFCD, there is the vii. 

risk of understatement due to possible exclusion of some pure basic research.  For these reasons, health R&D tends to be lower when 

measured by RFCD than by SEO.  The likely result is probably somewhere between the two estimates, although the authors of this paper 

take the view that SEO is likely to be a closer estimate.  There is also the theoretical issue of whether an approach using the discipline in 

which the research (RFCD) is undertaken is conceptually superior to that of the ultimate purpose of the research (SEO).  Again the authors 

would lean to the superiority of the SEO approach on this basis as well.

4.1.1.5 Health and cancer R&D: SEO/RFCD classifi cation

The ASRC (ABS, 1998) has two related classifi cations 
that can be used to identify health and cancer R&D – the 
socioeconomic objective (SEO) classifi cation and the 
research fi elds, courses and disciplines (RFCD) classifi cation.vii  

SEO identifi es R&D with the objective or purpose of  ▪
health.  In this report, the following subdivisions are used:

Subdivision 730000 ‘Health’ (130000 up to  ▫
1998–99)– directed to human health including the 
understanding and treatment of clinical diseases 
and conditions and the provision of public health 
and associated support services

Subdivision 730108 ‘Cancer and related disorders’  ▫
(130108 up to 1998–99).  In Australia, for reasons 
of minimising the undue reporting burden on 
businesses, business data are not collected at the 
most detailed (class) level, so no data are available 
for cancer research conducted by businesses.

RFCD identifi es all R&D undertaken using health  ▪
disciplines.  It includes:

Subdivision 320000 ‘Medical and health sciences’  ▫
(1,00000 up to 1998-99)– directed to human 
health including the understanding and treatment 
of clinical diseases and conditions and the provision 
of public health and associated support services

Subdivision 321015 ‘Oncology and Carcinogenesis’  ▫
(100716 up to 1998-99). As with SEO 730108, no 
data are available for cancer research conducted 
by businesses. 

The SEO classifi cation appears more relevant to this analysis 
because it includes R&D to improve health, not just health-
related disciplines.  It is thus used in the ROI calculations.
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4.1.1.6 Other categorisations

There is also a distinction made in the data between the 
type of research expenditure by the researcher unit and the 
source of funds for that unit.

Type of expenditure is categorised as:  ▪

capital expenditure – which comprises ‘land and  ▫
buildings’, and ‘other capital expenditure’

current expenditure – which comprises ‘labour  ▫
costs’ and ‘other current expenditure’.

Source of funds is categorised as: ▪

Commonwealth Government ▫

state and local government ▫

business ▫

other Australian ▫

overseas. ▫

Data are also available by the state/territory of the research 
unit.  In this report, data for NSW are shown. In the case of 
cancer R&D, cross-tabulation has been conducted between 
SEO/RFCD and source of funds.

Non-commercial R&D expenditure is sometimes necessarily presented as the business data time series is not as extensive as the data on viii. 

public sector expenditures.

4.1.2 Findings: health R&D in Australia

In 2004–05, $2.8 billion was spent on health R&D (SEO) 
in Australia.  Nearly half (44%) was performed by higher 
education facilities, while a further quarter (26%) was 
performed by private businesses.  PNP organisations 
performed 16%, while Commonwealth R&D facilities only 
performed 3% of total R&D.  State and territory R&D 
facilities performed 11%.  In Australia, 58% of health R&D 
was performed by the public sector and 42% by the private 
sector.  Non-commercial R&D (i.e. all groups excluding 
business) amounted to $2.1 billion (Figure 4.1). 

Over time, non-commercial health R&D (SEO) increased 
from $611 million in 1992–93 to $2,096 million in 2004–05.viii   
Non-commercial health R&D (RFCD) was somewhat lower, 
increasing from $519 million in 1992–93 to $1,729 million in 
2004-05 (Figure 4.2).  For more details on Australian health 
R&D by SEO and RFCD see Table 4.1 and Table 4.2.

In 2004–05, Australian non-commercial health R&D (SEO) 
accounted for 0.23% of GDP and amounted to $103.10 
per capita.  In comparison, in 1992–93, non-commercial 
health R&D was only 0.14% of GDP and $34.60 per capita.  
Using RFCD instead of SEO classifi cation, Australian non-
commercial health R&D in 2004–05 was 0.21% of GDP 
and amounted to $85.04 per capita.  In 1992–93, non-
commercial health R&D was 0.13% of GDP and $29.38 
per capita.
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Figure 4.1 Australian health R&D (SEO) by sector, 2004–05

Figure 4.2 Australian non-commercial health R&D, 1992–93 to 2004–05
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Table 4.1  Australian health R&D (SEO), by sector, 1992–93 to 2004–05

 
Sector ($'000) 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-0

Commonwealth 57,179           66,232           51,630           57,008           53,339           62,133           84,809           
State/territory 115,925         186,749         168,993         165,501         204,392         206,254         307,353         
Higher Education 352,267         404,019         537,127         539,704         774,354         1,001,973      1,245,042      
Subtotal Public 525,370 657,000         757,749         762,212         1,032,085      1,270,361      1,637,205      

Business 151,911         226,497         257,246         304,641         432,263         553,202         733,569         
PNP 85,856           132,728         169,290         202,776         263,747         323,956         458,738         
Subtotal Private 237,767 359,225         426,536         507,418         696,010         877,158         1,192,307      

Total 763,137         1,016,225      1,184,285      1,269,630      1,728,095      2,147,519      2,829,512      
Total exc business 611,226         789,728         927,039         964,989         1,295,832      1,594,317      2,095,943      

% of GDP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-0

Commonwealth 0.013% 0.014% 0.009% 0.009% 0.008% 0.008% 0.009%
State/territory 0.026% 0.038% 0.031% 0.027% 0.030% 0.026% 0.034%
Higher Education 0.080% 0.083% 0.098% 0.089% 0.112% 0.128% 0.139%
Subtotal Public 0.120% 0.135% 0.139% 0.125% 0.150% 0.163% 0.183%

Business 0.035% 0.047% 0.047% 0.050% 0.063% 0.071% 0.082%
PNP 0.020% 0.027% 0.031% 0.033% 0.038% 0.041% 0.051%
Subtotal Private 0.054% 0.074% 0.078% 0.083% 0.101% 0.112% 0.133%

Total 0.174% 0.209% 0.217% 0.209% 0.251% 0.275% 0.316%
Total exc business 0.140% 0.162% 0.170% 0.159% 0.188% 0.204% 0.234%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-0

Commonwealth $3.24 $3.66 $2.79 $3.01 $2.75 $3.13 $4.17
State/territory $6.56 $10.33 $9.13 $8.74 $10.53 $10.38 $15.12
Higher Education $19.94 $22.36 $29.01 $28.52 $39.89 $50.42 $61.25
Subtotal Public $29.74 $36.36 $40.92 $40.27 $53.16 $63.93 $80.54

Business $8.60 $12.53 $13.89 $16.10 $22.27 $27.84 $36.09
PNP $4.86 $7.34 $9.14 $10.71 $13.59 $16.30 $22.57
Subtotal Private $13.46 $19.88 $23.03 $26.81 $35.85 $44.14 $58.65

Total $43.20 $56.23 $63.95 $67.08 $89.02 $108.06 $139.1
Total exc business $34.60 $43.70 $50.06 $50.99 $66.75 $80.23 $103.1
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Table 4.2 Australian health R&D (RFCD), by sector, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.

 
Sector ($'000) 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 42,201 42,001 24,970 23,055 25,542 25,964 49,714
State/territory 98,878 159,336 154,973 149,790 159,220 172,448 239,874
Higher Education 314,309 375,890 491,378 589,721 670,418 863,816 1,082,442
Subtotal Public 455,388 577,227 671,320 762,566 855,179 1,062,227 1,372,030

Business n.a. n.a. 178,313 209,600 301,016 378,267 537,603
PNP 63,746 100,453 131,371 159,760 185,393 220,796 356,705
Subtotal Private n.a. n.a. 309,684 369,360 486,409 599,063 894,308

Total n.a. n.a. 981,004 1,131,926 1,341,588 1,661,290 2,266,338
Total exc business 519,134 677,680 802,691 922,326 1,040,573 1,283,023 1,728,735

% of GDP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.010% 0.009% 0.005% 0.004% 0.004% 0.004% 0.006%
State/territory 0.024% 0.035% 0.030% 0.026% 0.025% 0.023% 0.029%
Higher Education 0.075% 0.082% 0.095% 0.102% 0.104% 0.117% 0.129%
Subtotal Public 0.109% 0.125% 0.130% 0.132% 0.133% 0.144% 0.163%

Business n.a. n.a. 0.034% 0.036% 0.047% 0.051% 0.064%
PNP 0.015% 0.022% 0.025% 0.028% 0.029% 0.030% 0.042%
Subtotal Private n.a. n.a. 0.060% 0.064% 0.075% 0.081% 0.106%

Total n.a. n.a. 0.189% 0.196% 0.208% 0.226% 0.270%
Total exc business 0.125% 0.147% 0.155% 0.160% 0.161% 0.174% 0.206%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth $2.39 $2.32 $1.35 $1.22 $1.32 $1.31 $2.45
State/territory $5.60 $8.82 $8.37 $7.91 $8.20 $8.68 $11.80
Higher Education $17.79 $20.80 $26.54 $31.16 $34.53 $43.47 $53.25
Subtotal Public $25.78 $31.94 $36.25 $40.29 $44.05 $53.45 $67.49

Business n.a. n.a. $9.63 $11.07 $15.51 $19.03 $26.45
PNP $3.61 $5.56 $7.09 $8.44 $9.55 $11.11 $17.55
Subtotal Private n.a. n.a. $16.72 $19.52 $25.06 $30.15 $43.99

Total n.a. n.a. $52.98 $59.81 $69.11 $83.60 $111.49
Total exc business $29.38 $37.50 $43.35 $48.73 $53.60 $64.56 $85.04

Cross-tabulation between sector and type of activity and 
source of funds was performed by applying type of activity 
and source of funds assumptions from total Australian R&D 
to health R&D.  Most of the funding of non-commercial 
health R&D comes from the Commonwealth Government 
($1,327 million or 64%), while a further 13% ($271 million) 
comes from state and territory governments.  

Overseas funding accounts for 5% ($105 million) of Australian 
non-commercial health R&D (Figure 4.3).  Table 4.3 and 
Table 4.4 show the cross-tabulation between sector and 
source of funds for Australian 2004–05 health R&D by SEO 
and RFCD.
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Figure 4.3 Australian non-commercial health R&D (SEO) by source of funds, 2004–05

Source: Access Economics, based on ABS data.

Table 4.3 Australian health R&D (SEO) by sector and source of funds, 2004–05

Source: Access Economics, based on ABS data.

Other Australian

12%

Overseas

5%

State/Territory govt

13%

Commonwealth govt

64%

Business

6%
Total (exc business): $2,095 million

Source of funds Business

Commonwealth 

Govt

State/Territory 

Govt Other Australian Overseas

Commonwealth                   4,262                 71,908                   2,340                   4,308                   1,990 

State/territory                 20,196                 49,213               179,459                 50,075                   8,411 

Higher Education                 70,691            1,066,703                 43,061                 27,269                 37,318 

Subtotal Public                 95,150            1,187,824               224,860                 81,653                 47,718 

Business               681,470                 28,452                   2,597                   4,291                 16,760 

PNP                 38,315               138,692                 45,760               178,784                 57,187 

Subtotal Private 719,784 167,144 48,357 183,075 73,947

Total 814,935 1,354,968 273,217 264,727 121,665
Total exc business 133,465 1,326,516 270,620 260,436 104,905
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Table 4.4  Australian health R&D (RFCD) by sector and source of funds, 2004–05

Source: Access Economics, based on ABS data.

Source of funds Business

Commonwealth 

Govt

State/Territory 

Govt Other Australian Overseas

Commonwealth                   2,499                 42,152                   1,372                   2,526                   1,167 

State/territory                 15,762                 38,408               140,058                 39,081                   6,564 

Higher Education                 61,459               927,393                 37,437                 23,708                 32,444 

Subtotal Public                 79,720            1,007,953               178,867                 65,315                 40,175 

Business               499,421                 20,851                   1,903                   3,145                 12,283 

PNP                 29,793               107,844                 35,582               139,019                 44,467 

Subtotal Private 529,214 128,695 37,485 142,163 56,750

Total 608,934 1,136,649 216,353 207,478 96,925
Total exc business 109,513 1,115,797 214,450 204,333 84,642

Strategic basic 

research

26%

Pure basic research

20%

Experimental 

development

10%

Applied research

44%

Total (exc business): $2,095 million

Most of Australian non-commercial health R&D is basic research ($977 or 46%) and applied research ($916 million or 44%), 
while only 10% ($203 million) is experimental development (Figure 4.4).  Table 4.5 and Table 4.6 show the cross-tabulation 
between sector and type of activity for Australian 2004-05 health R&D by SEO and RFCD.

Figure 4.4 Australian non-commercial health R&D (SEO) by type of activity, 2004–05

Source: Access Economics, based on ABS data.
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Table 4.5 Australian health R&D (SEO) by sector and type of activity, 2004–05

Source: Access Economics, based on ABS data.

Table 4.6 Australian health R&D (RFCD) by sector and type of activity, 2004–05

Source: Access Economics, based on ABS data.

Type of research ('000)

Pure basic 

research

Strategic basic 

research

Applied 

research

Experimental 

development

Commonwealth                        4,432                      29,169                      39,676                      11,533 

State/territory                      17,275                      67,003                    184,235                      38,841 

Higher Education                    357,512                    284,548                    507,461                      95,521 

Subtotal Public                    379,219                    380,720                    731,371                    145,895 

Business                        4,969                      26,244                    239,767                    462,588 

PNP                      44,017                    173,148                    184,397                      57,175 

Subtotal Private                      48,987                    199,393                    424,165                    519,763 

Total 428,206 580,112 1,155,536 665,658

Total exc business 423,236 553,868 915,769 203,070

Type of research ('000)

Pure basic 

research

Strategic basic 

research

Applied 

research

Experimental 

development

Commonwealth                        2,598                      17,098                      23,258                        6,761 

State/territory                      13,482                      52,292                    143,786                      30,314 

Higher Education                    310,822                    247,387                    441,188                      83,046 

Subtotal Public                    326,902                    316,777                    608,231                    120,120 

Business                        3,642                      19,233                    175,716                    339,012 

PNP                      34,227                    134,637                    143,384                      44,458 

Subtotal Private 37,869 153,870 319,099 383,470

Total 364,771 470,648 927,330 503,590

Total exc business 361,129 451,414 751,615 164,578
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4.1.3 Findings: health R&D in NSW

Applying the NSW share of Australian R&D to the Australian 
health R&D data discussed in the previous section shows 
that the share of Australian health R&D that is performed 
in NSW varied between 30% and 33% from 1992–93 to 
2004–05.  In 2004–05, $907 million (32% of Australian 
health R&D) was spent on health R&D (SEO) in NSW.  Of 
that, $672 million was non-commercial health R&D. 

Using RFCD instead of SEO classifi cation, that fi gure is $727 
million, of which $554 million is non-commercial health R&D. 
Figure 4.5 shows the development of non-commercial health 
R&D in NSW over time.  For more details on NSW health 
R&D by SEO and RFCD see Table 4.7 and Table 4.8.  Using 

RFCD instead of SEO classifi cation shows that NSW non-
commercial health R&D in 2004–05 was 0.18% of Gross 
State Product (GSP) and $81.85 per capita.  In 1992–93, 
NSW non-commercial health R&D was 0.10% of GDP and 
$26.38 per capita. 

In 2004–05, NSW non-commercial health R&D (SEO) 
accounted for 0.22% of GSP and amounted to $99.23 per 
capita.  These fi gures are a little lower than for the Australian 
total discussed in the previous section (0.23% of GDP 
and $103.10 per capita in 2004–05).  In 1992–93, non-
commercial health R&D was only 0.12% of GSP and $31.06 
per capita, which was also lower than the Australian total 
(0.14% and $34.60 in 1992–93).

Figure 4.5 NSW non-commercial health R&D, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.
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Table 4.7 NSW health R&D (SEO), by sector, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.

Sector $'000 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 17,450           21,131           15,583           17,188           16,021           20,324           27,201           
State/territory 35,379           59,582           51,006           49,901           61,393           67,466           98,576           
Higher Education 107,508         128,901         162,117         162,727         232,591         327,746         399,317         
Subtotal Public 160,338         209,614         228,705         229,816         310,005         415,536         525,093         

Business 46,362           72,263           77,642           91,853           129,838         180,953         235,274         
PNP 26,202           42,346           51,095           61,139           79,221           105,966         147,129         
Subtotal Private 72,564           114,610         128,738         152,992         209,059         286,919         382,403         

Total 232,902         324,224         357,443         382,808         519,063         702,455         907,496         
Total exc business 186,540         251,961         279,800         290,955         389,225         521,502         672,222         

% of GSP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.011% 0.012% 0.008% 0.008% 0.007% 0.007% 0.009%
State/territory 0.023% 0.035% 0.026% 0.023% 0.025% 0.025% 0.032%
Higher Education 0.070% 0.076% 0.083% 0.075% 0.094% 0.119% 0.131%
Subtotal Public 0.104% 0.123% 0.117% 0.106% 0.126% 0.151% 0.172%

Business 0.030% 0.042% 0.040% 0.042% 0.053% 0.066% 0.077%
PNP 0.017% 0.025% 0.026% 0.028% 0.032% 0.039% 0.048%
Subtotal Private 0.047% 0.067% 0.066% 0.070% 0.085% 0.105% 0.125%

Total 0.151% 0.190% 0.183% 0.176% 0.211% 0.256% 0.297%
Total exc business 0.121% 0.148% 0.144% 0.134% 0.158% 0.190% 0.220%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth $2.91 $3.45 $2.48 $2.68 $2.44 $3.04 $4.02
State/territory $5.89 $9.72 $8.13 $7.78 $9.34 $10.10 $14.55
Higher Education $17.90 $21.04 $25.83 $25.38 $35.37 $49.05 $58.95
Subtotal Public $26.70 $34.21 $36.44 $35.85 $47.15 $62.19 $77.51

Business $7.72 $11.79 $12.37 $14.33 $19.75 $27.08 $34.73
PNP $4.36 $6.91 $8.14 $9.54 $12.05 $15.86 $21.72
Subtotal Private $12.08 $18.71 $20.51 $23.86 $31.79 $42.94 $56.45

Total $38.79 $52.92 $56.95 $59.71 $78.94 $105.13 $133.96
Total exc business $31.06 $41.12 $44.58 $45.38 $59.20 $78.05 $99.23
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Table 4.8 NSW health R&D (RFCD), by sector, 1992–93 to 2004-05

Source: Access Economics, based on ABS data.

Sector $'000 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 12,879           13,400           7,536             6,951             7,672             8,493             15,945           
State/territory 30,177           50,836           46,774           45,164           47,824           56,408           76,934           
Higher Education 95,924           119,927         148,308         177,808         201,372         282,555         347,167         
Subtotal Public 138,980         184,163         202,619         229,922         256,868         347,455         440,045         

Business n.a. n.a. 53,819           63,197           90,415           123,731         172,423         
PNP 19,455           32,049           39,651           48,170           55,686           72,223           114,404         
Subtotal Private n.a. n.a. 93,469           111,366         146,101         195,954         286,827         

Total n.a. n.a. 296,088         341,289         402,969         543,410         726,872         
Total exc business 158,435         216,212         242,270         278,092         312,554         419,678         554,449         

% of GSP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.008% 0.008% 0.004% 0.003% 0.003% 0.003% 0.005%
State/territory 0.020% 0.030% 0.024% 0.021% 0.019% 0.021% 0.025%
Higher Education 0.062% 0.070% 0.076% 0.082% 0.082% 0.103% 0.114%
Subtotal Public 0.090% 0.108% 0.104% 0.106% 0.104% 0.127% 0.144%

Business n.a. n.a. 0.028% 0.029% 0.037% 0.045% 0.056%
PNP 0.013% 0.019% 0.020% 0.022% 0.023% 0.026% 0.037%
Subtotal Private n.a. n.a. 0.048% 0.051% 0.059% 0.071% 0.094%

Total n.a. n.a. 0.152% 0.157% 0.164% 0.198% 0.238%
Total exc business 0.103% 0.127% 0.124% 0.128% 0.127% 0.153% 0.181%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth $2.14 $2.19 $1.20 $1.08 $1.17 $1.27 $2.35
State/territory $5.03 $8.30 $7.45 $7.04 $7.27 $8.44 $11.36
Higher Education $15.97 $19.57 $23.63 $27.73 $30.63 $42.29 $51.25
Subtotal Public $23.14 $30.06 $32.28 $35.86 $39.07 $52.00 $64.96

Business n.a. n.a. $8.57 $9.86 $13.75 $18.52 $25.45
PNP $3.24 $5.23 $6.32 $7.51 $8.47 $10.81 $16.89
Subtotal Private n.a. n.a. $14.89 $17.37 $22.22 $29.33 $42.34

Total n.a. n.a. $47.17 $53.23 $61.29 $81.32 $107.30
Total exc business $26.38 $35.29 $38.60 $43.37 $47.54 $62.81 $81.85
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4.1.4 Findings: cancer R&D in Australia

In 2004–05, $233 million was spent on non-commercial 
cancer R&D (SEO) in Australia.  This was 11.1% of health 
R&D spending.  In comparison, only $73 million was spent 
on cancer R&D (SEO) in Australia in 1992–93, but this 
accounted for 12.0% of total health R&D spending 
(Figure 4.6).  Australian cancer R&D based on RFCD 
classifi cation is signifi cantly lower than that based on SEO 
classifi cation.  In 2004-05, $108 million was spent on 
non-commercial cancer R&D (RFCD) in Australia, which 
accounted for 6.3% of total health R&D spending. 

In 2004–05, PNP organisations performed 37% of non-
commercial cancer research.  Higher education facilities 
performed a further 35%, while state and territory R&D 
facilities performed 26% of cancer research.  Only 2% was 
performed by Commonwealth R&D facilities (Figure 4.7).

Figure 4.6 Australian non-commercial cancer R&D, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.
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Figure 4.7 Australian non-commercial cancer R&D (SEO) by sector, 2004–05

Source: Access Economics, based on ABS data.
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Table 4.9 and Table 4.11 show Australian cancer R&D 
by sector and over time.  In 2004–05, Australian non-
commercial cancer R&D (SEO) accounted for 0.026% of 
GDP and amounted to $11.45 per capita.  In comparison, 
in 1992–93, non-commercial cancer R&D was 0.017% of 
GDP and $4.14 per capita.  Using RFCD instead of SEO 
classifi cation, Australian non-commercial cancer R&D was 
signifi cantly lower.  In 2004–05 was 0.013% of GDP and 
amounted to $5.32 per capita.  In 1992–93, non-commercial 
health R&D was 0.004% of GDP and as little as $0.94 
per capita.

Table 4.10 and Table 4.12 show Australian cancer R&D as 
a percentage of Australian health R&D by sector and over 
time.  In 2004–05, Australian cancer R&D (SEO) accounted 
for 11.1% of Australian health R&D (SEO).  However, the 
proportion of cancer R&D was higher for R&D performed 
by state and territory R&D facilities (19.6%) and R&D 
performed by PNP organisations (19.1%), but lower for 
Commonwealth R&D facilities (5.0%) and higher education 
facilities (6.5%).  Although the shares for Australian cancer 
R&D (RFCD) as a percentage of Australian health R&D 
(RFCD) are lower than those based on SEO classifi cation, 
the pattern is similar. 



The Health Returns on Investment in Cancer Research

56

Table 4.9  Australian cancer R&D (SEO), by sector, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.

Sector ($'000) 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 778                1,105             419                240                145                56                  4,219             
State/territory 11,522           19,977           22,662           18,069           27,438           22,144           60,301           
Higher Education 29,715           10,762           18,626           23,840           44,020           59,674           80,681           
Subtotal Public 42,015           31,843           41,707           42,149           71,603           81,875           145,201         

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP 31,208           24,101           26,061           39,952           54,911           82,801           87,567           
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business 73,223           55,945           67,769           82,101           126,514         164,676         232,768         

% of GDP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
State/territory 0.003% 0.004% 0.004% 0.003% 0.004% 0.003% 0.007%
Higher Education 0.007% 0.002% 0.003% 0.004% 0.006% 0.008% 0.009%
Subtotal Public 0.010% 0.007% 0.008% 0.007% 0.010% 0.010% 0.016%

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP 0.007% 0.005% 0.005% 0.007% 0.008% 0.011% 0.010%
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business 0.017% 0.011% 0.012% 0.014% 0.018% 0.021% 0.026%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth $0.04 $0.06 $0.02 $0.01 $0.01 $0.00 $0.21
State/territory $0.65 $1.11 $1.22 $0.95 $1.41 $1.11 $2.97
Higher Education $1.68 $0.60 $1.01 $1.26 $2.27 $3.00 $3.97
Subtotal Public $2.38 $1.76 $2.25 $2.23 $3.69 $4.12 $7.14

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP $1.77 $1.33 $1.41 $2.11 $2.83 $4.17 $4.31
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business $4.14 $3.10 $3.66 $4.34 $6.52 $8.29 $11.45
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Table 4.10 Australian cancer R&D (SEO), by sector, % of health total

Source: Access Economics, based on ABS data.

Table 4.11 Australian cancer R&D (RFCD), by sector, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.

% of Health Total 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 1.4% 1.7% 0.8% 0.4% 0.3% 0.1% 5.0%
State/territory 9.9% 10.7% 13.4% 10.9% 13.4% 10.7% 19.6%
Higher Education 8.4% 2.7% 3.5% 4.4% 5.7% 6.0% 6.5%
Subtotal Public 8.0% 4.8% 5.5% 5.5% 6.9% 6.4% 8.9%

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP 36.3% 18.2% 15.4% 19.7% 20.8% 25.6% 19.1%
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business 12.0% 7.1% 7.3% 8.5% 9.8% 10.3% 11.1%

Sector ($'000) 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 283 722 402 10 0 0 0
State/territory 2,093 6,835 7,959 6,465 10,551 13,318 36,658
Higher Education 8,043 8,412 8,791 14,367 19,800 30,499 42,397
Subtotal Public 10,420 15,969 17,152 20,841 30,351 43,818 79,055

Business n.a. n.a. 0 0 0 0 0
PNP 6,106 9,339 10,185 10,929 14,061 12,531 28,994
Subtotal Private n.a. n.a. 10,185 10,929 14,061 12,531 28,994

Total n.a. n.a. 27,336 31,771 44,412 56,348 108,049
Total exc business 16,526 25,307 27,336 31,771 44,412 56,348 108,049

% of GDP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
State/territory 0.001% 0.001% 0.002% 0.001% 0.002% 0.002% 0.004%
Higher Education 0.002% 0.002% 0.002% 0.002% 0.003% 0.004% 0.005%
Subtotal Public 0.002% 0.003% 0.003% 0.004% 0.005% 0.006% 0.009%

Business n.a. n.a. 0.000% 0.000% 0.000% 0.000% 0.000%
PNP 0.001% 0.002% 0.002% 0.002% 0.002% 0.002% 0.003%
Subtotal Private n.a. n.a. 0.002% 0.002% 0.002% 0.002% 0.003%

Total n.a. n.a. 0.005% 0.006% 0.007% 0.008% 0.013%
Total exc business 0.004% 0.005% 0.005% 0.006% 0.007% 0.008% 0.013%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth $0.02 $0.04 $0.02 $0.00 $0.00 $0.00 $0.00
State/territory $0.12 $0.38 $0.43 $0.34 $0.54 $0.67 $1.80
Higher Education $0.46 $0.47 $0.47 $0.76 $1.02 $1.53 $2.09
Subtotal Public $0.59 $0.88 $0.93 $1.10 $1.56 $2.20 $3.89

Business n.a. n.a. $0.00 $0.00 $0.00 $0.00 $0.00
PNP $0.35 $0.52 $0.55 $0.58 $0.72 $0.63 $1.43
Subtotal Private n.a. n.a. $0.55 $0.58 $0.72 $0.63 $1.43

Total n.a. n.a. $1.48 $1.68 $2.29 $2.84 $5.32
Total exc business $0.94 $1.40 $1.48 $1.68 $2.29 $2.84 $5.32
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Table 4.12 Australian cancer R&D (RFCD), by sector, % of health total

Source: Access Economics, based on ABS data.

% of Health Total 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.7% 1.7% 1.6% 0.0% 0.0% 0.0% 0.0%
State/territory 2.1% 4.3% 5.1% 4.3% 6.6% 7.7% 15.3%
Higher Education 2.6% 2.2% 1.8% 2.4% 3.0% 3.5% 3.9%
Subtotal Public 2.3% 2.8% 2.6% 2.7% 3.5% 4.1% 5.8%

Business n.a. n.a. 0.0% 0.0% 0.0% 0.0% 0.0%
PNP 9.6% 9.3% 7.8% 6.8% 7.6% 5.7% 8.1%
Subtotal Private n.a. n.a. 3.3% 3.0% 2.9% 2.1% 3.2%

Total n.a. n.a. 2.8% 2.8% 3.3% 3.4% 4.8%
Total exc business 3.2% 3.7% 3.4% 3.4% 4.3% 4.4% 6.3%

Applying type of activity and source of funds assumptions 
from total Australian R&D to cancer R&D shows that the 
majority of Australian non-commercial cancer R&D is funded 
by the Commonwealth Government (Table 4.13 and 
Table 4.14) and that most of the research is applied research 
(Table 4.15 and Table 4.16).

Table 4.13 Australian cancer R&D (SEO) by sector and type of activity, 2004–05

Source: Access Economics, based on ABS data.

Source of funds Business

Commonwealth 

Govt

State/Territory 

Govt Other Australian Overseas

Commonwealth                      212                   3,577                      116                      214                        99 

State/territory                   3,962                   9,655                 35,209                   9,824                   1,650 

Higher Education                   4,581                 69,124                   2,790                   1,767                   2,418 

Subtotal Public                   8,755                 82,357                 38,116                 11,806                   4,167 

Business  n.a.  n.a.  n.a.  n.a.  n.a. 

PNP                   7,314                 26,475                   8,735                 34,128                 10,916 

Subtotal Private  n.a.  n.a.  n.a.  n.a.  n.a. 

Total n.a. n.a. n.a. n.a. n.a.
Total exc business 16,069 108,831 46,851 45,933 15,084
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Table 4.14 Australian cancer R&D (RFCD) by sector and type of activity, 2004–05

Source: Access Economics, based on ABS data.

Table 4.15 Australian cancer R&D (SEO) by sector and source of funds, 2004–05

Source: Access Economics, based on ABS data.

Table 4.16 Australian cancer R&D (RFCD) by sector and source of funds, 2004–05

Source: Access Economics, based on ABS data.

Source of funds Business

Commonwealth 

Govt

State/Territory 

Govt Other Australian Overseas

Commonwealth 0 0 0 0 0

State/territory 2,409 5,870 21,404 5,972 1,003

Higher Education 2,407 36,324 1,466 929 1,271

Subtotal Public 4,816 42,193 22,870 6,901 2,274

Business 0 0 0 0 0

PNP 2,422 8,766 2,892 11,300 3,614

Subtotal Private 2,422 8,766 2,892 11,300 3,614

Total 7,238 50,959 25,763 18,201 5,888
Total exc business 7,238 50,959 25,763 18,201 5,888

 
Type of research ('000)

Pure basic 

research

Strategic basic 

research

Applied 

research

Experimental 

development

Commonwealth                           220                        1,451                        1,974                           574 

State/territory                        3,389                      13,146                      36,146                        7,620 

Higher Education                      23,167                      18,439                      32,884                        6,190 

Subtotal Public                      26,777                      33,036                      71,004                      14,384 

Business  n.a.  n.a.  n.a.  n.a. 

PNP                        8,402                      33,052                      35,199                      10,914 

Subtotal Private  n.a.  n.a.  n.a.  n.a. 

Total n.a. n.a. n.a. n.a.

Total exc business 35,179 66,088 106,203 25,298

 
Type of research ('000)

Pure basic 

research

Strategic basic 

research

Applied 

research

Experimental 

development

Commonwealth 0 0 0 0

State/territory 2,060 7,991 21,974 4,633

Higher Education 12,174 9,690 17,280 3,253

Subtotal Public 14,234 17,681 39,254 7,885

Business 0 0 0 0

PNP 2,782 10,944 11,655 3,614

Subtotal Private 2,782 10,944 11,655 3,614

Total 17,017 28,625 50,909 11,499

Total exc business 17,017 28,625 50,909 11,499
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4.1.5 Findings: cancer R&D in NSW

In 2004–05, $75 million was spent on non-commercial 
cancer R&D (SEO) in NSW.  Using RFCD classifi cation, the 
amount spent on non-commercial cancer R&D in NSW in 
2004–05 was only $35 million.  These results are based on 
the assumption that NSW cancer R&D accounts for 32% of 
Australian cancer R&D (based on the NSW share of total 
R&D).  Although this is slightly below the NSW GDP share 
of 34%, it is an improvement on previous years when the 
discrepancy between NSW R&D share and GDP share was 
larger (Figure 4 8).

Table 4.17 and Table 4.18 show NSW cancer R&D (SEO and 
RFCD) by sector and over time.  With 0.024% of GSP and 
$11.02 per capita NSW cancer R&D spending was slightly 
lower than the Australian total (0.026% and $11.45).  The 
same applies to RFCD data: cancer research spending in 
NSW was 0.011% of GSP and $5.12 per capita compared 
with 0.013% of GSP and $5.32 per capita in Australia.

Figure 4.8 NSW non-commercial cancer R&D, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.
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Table 4.17 NSW cancer R&D (SEO) by sector, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.

Sector $'000 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 238 353 127 72 43 18 1,353
State/territory 3,516 6,374 6,840 5,448 8,241 7,243 19,340
Higher Education 9,069 3,433 5,622 7,188 13,222 19,519 25,876
Subtotal Public 12,822 10,160 12,588 12,708 21,507 26,781 46,570

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP 9,524 7,689 7,866 12,046 16,494 27,084 28,085
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business 22,347 17,849 20,454 24,754 38,001 53,866 74,655

% of GSP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
State/territory 0.002% 0.004% 0.004% 0.003% 0.003% 0.003% 0.006%
Higher Education 0.006% 0.002% 0.003% 0.003% 0.005% 0.007% 0.008%
Subtotal Public 0.008% 0.006% 0.006% 0.006% 0.009% 0.010% 0.015%

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP 0.006% 0.005% 0.004% 0.006% 0.007% 0.010% 0.009%
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business 0.014% 0.010% 0.010% 0.011% 0.015% 0.020% 0.024%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth $0.04 $0.06 $0.02 $0.01 $0.01 $0.00 $0.20
State/territory $0.59 $1.04 $1.09 $0.85 $1.25 $1.08 $2.85
Higher Education $1.51 $0.56 $0.90 $1.12 $2.01 $2.92 $3.82
Subtotal Public $2.14 $1.66 $2.01 $1.98 $3.27 $4.01 $6.87

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP $1.59 $1.26 $1.25 $1.88 $2.51 $4.05 $4.15
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business $3.72 $2.91 $3.26 $3.86 $5.78 $8.06 $11.02
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Table 4.18 NSW cancer R&D (RFCD) by sector, 1992–93 to 2004–05

Source: Access Economics, based on ABS data.

Sector $'000 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 86 230 121 3 0 0 0
State/territory 639 2,181 2,402 1,949 3,169 4,356 11,757
Higher Education 2,455 2,684 2,653 4,332 5,947 9,976 13,598
Subtotal Public 3,180 5,095 5,177 6,284 9,116 14,333 25,355

Business n.a. n.a. 0 0 0 0 0
PNP 1,864 2,979 3,074 3,295 4,224 4,099 9,299
Subtotal Private n.a. n.a. 3,074 3,295 4,224 4,099 9,299

Total n.a. n.a. 8,251 9,579 13,340 18,432 34,654
Total exc business 5,043 8,074 8,251 9,579 13,340 18,432 34,654

% of GSP 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth 0.000% 0.000% 0.000% 0.000% 0.000% 0.000% 0.000%
State/territory 0.000% 0.001% 0.001% 0.001% 0.001% 0.002% 0.004%
Higher Education 0.002% 0.002% 0.001% 0.002% 0.002% 0.004% 0.004%
Subtotal Public 0.002% 0.003% 0.003% 0.003% 0.004% 0.005% 0.008%

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP 0.001% 0.002% 0.002% 0.002% 0.002% 0.001% 0.003%
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business 0.003% 0.005% 0.004% 0.004% 0.005% 0.007% 0.011%

$ per capita 1992-93 1994-95 1996-97 1998-99 2000-01 2002-03 2004-05

Commonwealth $0.01 $0.04 $0.02 $0.00 $0.00 $0.00 $0.00
State/territory $0.11 $0.36 $0.38 $0.30 $0.48 $0.65 $1.74
Higher Education $0.41 $0.44 $0.42 $0.68 $0.90 $1.49 $2.01
Subtotal Public $0.53 $0.83 $0.82 $0.98 $1.39 $2.14 $3.74

Business n.a. n.a. n.a. n.a. n.a. n.a. n.a.
PNP $0.31 $0.49 $0.49 $0.51 $0.64 $0.61 $1.37
Subtotal Private n.a. n.a. n.a. n.a. n.a. n.a. n.a.

Total n.a. n.a. n.a. n.a. n.a. n.a. n.a.
Total exc business $0.84 $1.32 $1.31 $1.49 $2.03 $2.76 $5.12
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4.2 International perspectives

4.2.1 International comparisons of expenditure 
 on health R&D

There is not currently a consistent and comparable set 
of fi gures that allows a robust international comparison 
of country specifi c expenditures on health R&D.  The 
closest available are those collected by the OECD.   OECD 
(2001) discusses many of the issues in collecting this type 
of information and highlights some of the inconsistencies 
that exist in the country-specifi c data, notably due to 
differences between health systems and data collection 
processes between countries.  It also provides a framework 
for the collection and classifi cation of expenditures on 
health R&D and, to this end, attempts to overcome some 
of the data inconsistencies for ten participating countries, 
including Australia.ix  Thus, while good comparative data 
are still elusive, the data provided by each country can be 
assessed individually taking into consideration some of these 
limitations.  For more detail see Access Economics (2003) 
which also discusses other data sources such as the Wills 
report (Wills, 1998). 

The OECD health database for 2007 (OECD, 2007) 
provides the latest health data for 30 countries.  For R&D 
expenditure, three categories of information within the 
database are relevant:

expenditure on pharmaceutical industry R&D  ▪
(pharmaceutical industry activity);

public expenditures on health R&D (expenditure on  ▪
health-related functions); and

total expenditures on health R&D (expenditure on  ▪
health-related functions).

Total non-pharmaceutical expenditure on health-related 
R&D category is somewhat of a catch-all generally 
including all residual items that are non-Federal and non-
pharmaceutical.  Country results for each of these categories 
are presented in Table 4.19, noting that the grand total is 
not strictly summable due to different collection years and 
content anomalies.

The OECD data for Australia is slightly higher than 
our estimates.  Based on ABS data and depending on 
classifi cation and whether commercial R&D expenditure is 
included, Australian health R&D expenditure was between 
0.2% and 0.3% of GDP in 2004–05 (Table 4.1 and Table 
4.2).  Based on OECD data, health R&D expenditure is 
0.38% of GDP.  Comparing different OECD countries shows 
that Denmark and the UK are leaders in terms of health 
R&D expenditure, the US, Canada and France rank in the 
middle, while Australia ranks between Germany and the 
Czech Republic.  However, there is need for caution due to 
inconsistencies in the data.  For example, in Australia around 
25% of the manufacturing of pharmaceutical products is 
performed outside the pharmaceutical industry (OECD, 
2001).  Furthermore, more than 20% of the R&D performed 
by the pharmaceutical industry in Australia is not for health 
reasons (OECD, 2001).

The other nine countries were Austria, Canada, Denmark, France, Israel, Norway, Spain, the United Kingdom and the United States.ix. 
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Table 4.19 Health-related R&D expenditure, OECD 12–country sectoral comparison

Source: OECD (2007).

Country Year % GDP Year % GDP Year % GDP Year % GDP
Korea n.a. n.a. 2005 0.072% 2005 0.072% n.a. n.a.
Switzerland n.a. n.a. 1999 0.214% 2000 0.557% n.a. n.a.
New Zealand 1996 0.020% 2005 0.106% 2005 0.119% comb 0.245%
Japan 1998 0.130% 1999 0.022% 1997 0.175% comb 0.327%
Czech Republic 2003 0.322% 2005 0.007% 2005 0.030% comb 0.359%
Australia 2004 0.030% 2004 0.155% 2004 0.194% 2004 0.379%
Germany 2004 0.147% 2005 0.122% 2005 0.122% comb 0.391%
France 2003 0.174% 2005 0.053% 2005 0.194% comb 0.421%
Canada 2003 0.112% 2005 0.209% 2005 0.194% comb 0.515%
US 2003 0.146% 2000 0.230% 2000 0.260% comb 0.636%
UK 2004 0.276% 1999 0.110% 1997 0.433% comb 0.819%
Denmark 2004 0.415% 1999 0.180% 1999 0.540% comb 1.135%

Pharmaceutical 
expenditure on R&D

Public expenditure on 
R&D

Total non-pharmaceutical 
expenditure on R&D

Grand total

4.2.2 International comparisons of expenditure 
 on cancer R&D

Currently, the only source for international data on cancer 
R&D is Eckhouse et al (2007), an update to Eckhouse et al 
(2005), which includes European as well as US cancer R&D 
data.  As data on cancer research were diffi cult to come by, 
the European Cancer Research Managers Forum conducted 
a survey of the cancer research funding institutions in 32 
European countries (including EU member states, accession 
countries, and European free trade area associate and 
applicant states).  Surveys were sent to 153 identifi ed funding 
organisations with 144 of those organisations responding 
over the course of the study (2005 to 2006).  The survey 
contained only sources of non-commercial cancer research 
funding (ie, charity and Government funding) and only 
funding sources based solely in that country were considered 
(ie, no funding by international bodies).  Moreover, the survey 
only addressed direct cancer research funding, ignoring 
funding for advocacy, outreach programs and cancer service 
delivery.  Financial information was generally self-reported 
and not independently verifi ed. European cancer R&D 
expenditure was estimated as €1,971 million in 2004.  The 
majority (53%) of European cancer R&D originated from 
Government agencies and 47% from the not-for-profi t sector 
(including charities and foundations). 

In the report, European data were compared with US data 
on cancer research which were based on 2004 spending 
fi gures (extramural funding) for the National Cancer Institute 

(NCI) in combination with spending fi gures from the 
American Cancer Society, the Department of Defence and 
other sources (Table 4 20).  US cancer R&D spending was 
estimated as US$6,428 million (or €5,168 million) in 2004 – 
more than double the cancer research spending in Europe.  
Government funding was 94% of US cancer R&D spending, 
while charitable organisations contributed 6%.  Hence, US 
cancer research funding differs signifi cantly from that in 
Europe: while European funding is highly distributed, the US 
pursues a centrist funding model (mainly through NCI and 
the National Institutes of Health – NIH).

The gap between US and European cancer research 
spending continues to be signifi cant, both in Euro and as a 
percentage of GDP.  However, the gap between US and 
European cancer research spending as a percentage of GDP 
has narrowed between 2002–03 and 2004 (Figure 4.9).

Figure 4.10, Figure 4.11 and Figure 4.12 compare Australian as 
well as NSW cancer research spending with cancer research 
spending in Europe and the US.  In absolute terms, the 
gap between the US and any other country is enormous.  
Although the US economy (in terms of GDP) is only about 
18 times the size of Australia, cancer research spending in 
the US is 37 times as high as in Australia.  Hence, cancer 
research as a percentage of GDP in the US (0.055%) is more 
than double the Australian percentage (0.024%).  With 
0.018%, cancer research as a percentage of GDP in Europe is 
even lower. Cancer research spending per capita in Australia 
($11.45) is also signifi cantly lower than in the US ($29.77), but 
higher than in Europe ($5.78).
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Table 4.20 Non-commercial cancer research expenditure, 2004 (US$ million)

Figure 4.9 Non-commercial cancer research expenditure, 2002–03 and 2004

 Level/Type Organisation US$ million

Federal Department of Agriculture $5.7

Department of Commerce $7.6

Department of Defence $266.3

Department of Energy $9.0

Environmental Protection Agency $1.0

Health and Human Services (not including NIH & NCI) $8.2

National institutes of Health (not including NCI) $1,501.9

National Cancer Institute $4,045.1

National Aeronautics and Space Administration $0.4

National Science Foundation $22.1

Subtotal Federal $5,867.4

States Subtotal States $204.2

Charities American Association for Cancer Research $0.2

American Cancer Society $131.0

American Institute for Cancer Research $5.6

Avon Foundation $3.6

Cancer Research and Prevention Foundation $0.9

Howard Hughes Medical Institute $149.9

Komen Foundation $29.8

National Comprehensive Cancer Network $0.1

Prostate Cancer Foundation $3.4

The Leukemia and Lymphoma Society $32.0

Subtotal Charities $356.5

Total $6,428.1
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Figure 4.10 Non-commercial cancer research expenditure, 2004 (A$ million)

Source: Eckhouse et al (2007), ABS.

Figure 4.11 Non-commercial cancer research expenditure, 2004 (% of GDP)

Source: Eckhouse et al (2007), ABS.  NSW is % of GSP.
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Figure 4.12 Non-commercial cancer research expenditure, 2004 (A$ per capita)

Source: Eckhouse et al (2007), ABS.
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5.1 Introduction

Only a proportion of the cancer-related gains in wellbeing 
can be attributed to Australian (NSW) cancer R&D, so 
the analysis in this chapter depends critically on the 
following parameters:

the proportion of gains attributable to cancer R&D 1. 
rather than other factors, such as other types of health 
R&D, improvements in environmental factors (eg, 
sanitation) or public policies (eg, health awareness or 
promotion programs); 

the proportion of gains attributable to Australian cancer 2. 
R&D rather than cancer R&D from overseas; and

the proportion of gains attributable to cancer R&D in 3. 
NSW rather than cancer R&D in the rest of Australia.

The analysis presented below includes sensitivity 
analysis to account for potential uncertainty in relation to 
these parameters.

5.2 Key parameters 

5.2.1 Cancer R&D share of total gains in wellbeing

The second task is to attribute Australian R&D to these 
improvements in wellbeing.  As noted earlier (2.3.1) a major 
issue is disentangling the effects of other factors such as 
improved diet, sanitation, housing and education that, along 
with effective antibiotics, were possibly the major causes of 
improved health in Australia prior to 1950.  In the period 
1960-1999, under-nutrition, poor sanitation or housing and 
low literacy were much less important contributors to poor 
health in Australia.  Today’s major risk factors are tobacco 

For each dollar spent on cancer 
research in NSW, the return in 
health benefi t is $3.43.

5. Returns on investment (ROI) in cancer R&D

usage, physical inactivity, high blood pressure, alcohol abuse, 
overweight and obesity, high blood cholesterol, lack of fruit 
and vegetables in diet, illicit drug use, occupation and unsafe 
sex (Mathers et al, 1999).

With the information age, the public and consumer sectors 
have more opportunity to infl uence behaviour, including 
health actions, through their interventions aimed at 
addressing these and other risk factors.  Notable Australian 
examples are the ‘slip, slop, slap’ campaign aimed at reducing 
the incidence of skin cancer, banning of smoking in many 
public places, the ‘red healthy heart tick’ on food products, 
compulsory wearing of seatbelts, the central pap smear 
register and a plethora of other initiatives.

It is true that public awareness and information campaigns, 
regulatory and other disincentives are all ultimately based 
on original research that has linked the intervention to 
improved health outcomes, as well as in many cases, 
further public health research on how to most effectively 
target such interventions.  It is not that many few 
decades ago, after all, that the link between smoking 
and cancer was still considered ‘unproven’.  Since then 
major breakthroughs in cancer prevention and treatment 
have included mammography, magnetic resonance and 
computed tomography imaging, hepatitis B vaccines, human 
papillomavirus vaccines, and a plethora of cancer drugs and 
non-pharmocological therapies such as colonoscopy, that are 
all attributable to R&D.  

In addition, our understanding of cancer processes 
has increased exponentially, as has the knowledge of 
demographic, genetic, dietary and other factors in 
the aetiology of cancers.  For example, in the gastro-
intestinal tract, any chronic tissue damage with necrosis 
and regeneration carries an increased cancer risk – the 
consumption of very hot beverages (squamous cell 
carcinoma of the oesophagus), gastro-oesophageal refl ux 
(adenocarcinoma of the oesophagus), chronic gastritis 
induced by H. pylori infection (stomach cancer), Crohn’s 
disease (cancer of the small intestines) and ulcerative colitis 
(colon cancer).  In turn, such knowledge can be translated 
into public information, strategies and campaigns for 
prevention or effective treatments.

So knowledge of causes and taking action against them are 
both important in terms of altering overall health outcomes.  
Hatfi eld et al (2000:8) make the following comments:
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‘Changes in survival rates in the immediate aftermath of acute 
events – heart attacks and strokes – are almost entirely a 
result of new technology, which puts a lower bound on the likely 
benefi ts from medical research at 20% of the reduction in 
mortality.  Another 13% is tied to new drug therapies that reduce 
blood cholesterol.  Thus roughly one-third of the total gain is 
apparently the result of medical research that led to new drugs 
and treatment protocols.   However, some fraction of the credit 
for the other two-thirds also should go to research since gains 
attributed to public policy and individual behaviour depend on 
research-driven information.’

In the absence of robust Australian or international 
econometric evidence which separates out these effects, 
and with the recommendation that such investigation is 
warranted in the future, the view adopted in this report is 
that health R&D has directly, indirectly or serendipitously 
accounted for at least half of the gains in healthspan.  We 
have thus modelled 50% as our base case and surrounded 
the assumption with sensitivity analyses at the 30% and 
70% levels.  This is also in line with the approach adopted in 
Access Economics (2003).

5.2.2 Australia’s share of global R&D

The next major issue is how much Australian cancer R&D 
has contributed to our own cancer-related health gains, as 
opposed to the R&D pool of the rest of the world.  In the 
1960s, it is likely that most Australian gains in wellbeing were 
derived from European research, while later on that has 
gradually changed to favour North American discoveries.  
However, as noted in the Wills Report, for a country of 
Australia’s size we have made enormous achievements in 
health R&D.  Wills (1998:10-11) concluded that, with 0.3% 
of the world’s population, Australia produces about 2.5% of 
the world’s health R&D output.  Australian scientists have 
received four Nobel prizes for Medicine or Physiologyx while 
the impact of our health R&D ranks consistently in the top 
eight countries across a range of fi elds.

Peter Doherty 1996, Immunology; John Eccles 1963, Neuroscience; MacFarlane Burnet 1960, Immunology; Howard Florey 1945, x. 

Penicillin. Other distinguished prize-winners include Gus Nossal, Immunology; Don Metcalf, Haematology; Jack Martin, Bone research 

and endocrinology; Jacques Miller, Immunology; and (focusing on the 1990s) Vicki Sara, Endocinology; Barry Marshall, Gastroenterology; 

Colin Johnston, Hypertension; John Chalmers, Hypertension; Rob Baxter, Endocrinology; Suzanne Cory, Elizabeth Blackburn and Grant 

Sutherland, Molecular genetics; and Graeme Laver, Peter Colman and Mark von Itzstein, Pharmaceutical design.

 http://www.investaustralia.gov.au/media/FinalBiotechIndustryReportMay12007.pdf  In late 2006, the Australian Government agreed to xi. 

subsidise Gardasil®, making the vaccine free to women aged 12–26 in a nationwide vaccination campaign starting in 2007.

 http://www.evogenix.com.au/xii. 

The discovery of the HPV vaccine began in 1989 when a 
research group in Commonwealth Serum Laboratories (CSL) 
Australia identifi ed HPV as a potential vaccine target and 
collaborated with Professor Ian Frazer and Dr Jian Zhou.

Today, the HPV vaccine represents a signifi cant advance in 
the prevention of cervical cancer globally.  The four strains 
of the virus against which the vaccine affords protection, are 
associated with 70% of cases of cervical cancer.  It has the 
potential to save 225,000 lives worldwide every year, and 
prevent almost half a million women from developing cervical 
cancer.  The HPV vaccine highlights the outstanding benefi ts 
of Australian research and collaboration.xi  

This box provides an example of the fruit from Australian 
cancer R&D.  In some areas, such as income from licenses 
and start-up company formation, our commercialisation 
performance is above that of either the US or Canada, 
relative to expenditure on research and the size of the 
national economy (Australian Research Council et al, 
2002).  Australia’s biotechnology industry is well-known for 
its capacity to attract capital from its reputation – recent 
examples of this include two cancer therapeutic companies 
(Peplin Limited and Progen Industries) who together raised 
$60 million in 2006 in underwritten capital on the back of 
positive clinical trial results.  Another example is EvoGenix, 
who in late 2007 merged with Australian biotechnology 
company (Peptech Limited) and signed a cooperative R&D 
agreement with the NIH, under which researchers at the 
NIH will perform testing and initial clinical evaluation of 
Evogenix’s new anti-cancer antibody therapeutics.  GSK 
is working with EvoGenix to progress its internal product 
pipeline, with current products aimed at the lung cancer, 
melanoma and other therapies.xii  

Australia’s proportion of world cancer R&D expenditure 
can be roughly estimated from the data in Section 4.2.2, 
which while noting the lack of data suggests that Australia’s 
expenditure on cancer R&D accounted for 1.9% of the 
expenditure recorded in the Eckhouse et al study (some 
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$230 million in Australia compared to $8.7 billion in the 
US and $3.3 billion in Europe – see Figure 4 9).  Given that 
this study only included the US and countries in Europe, 
1.9% represents an upper limit on Australia’s share of global 
expenditure on cancer R&D, with the actual share likely to 
be considerably lower on the basis of this study.

However, expenditure data provides information on the 
inputs into cancer R&D.  As such, it is not particularly useful 
in measuring the extent to which a country might punch 
above or below its weight in terms of R&D outputs.  For 
this task, bibliographic (reference and citation) evidence 
is superior, as it is output-focused.  Table 5.1 provides an 
indication of the outputs of R&D showing Australia’s share of 
global cancer publications.  Table 5.1 shows that, according 
to SCI-SSCI, the average contribution of Australian research 
as measured by the share of global publications was 2.2% 
with the trend towards a growing share.  Australia’s share 
of global publications grew by an average 2.6% per year 
between 1999 and 2006.   Medline puts Australia’s share 
of global cancer research between 1999 and 2006 at 1.5%, 
with the average annual growth in the global share over this 
period being 1.9%. 

In the calculation of returns on investment (ROI), a 
parameter value of 2.2% was used as the baseline assumption 
for the share of cancer-related gains in wellbeing in Australia 
and NSW that were due to Australian research.  Sensitivity 
analysis was conducted around this parameter using the 
low value of 1.5% and the high value of 2.5%.  The same 
percentage share was assumed for all years in the analysis, 
given the lack of any information prior to 1999.

5.2.3 NSW share of Australian R&D

Table 5.2 shows that according to SCI-SSCI between 
1999 and 2006, NSW accounted for an average of 31.3% 
of Australian publications on cancer.  The NSW share of 
Australian cancer publications fell by an average of 0.8% 
per year from 1999 to 2006.  The Medline numbers 
generally show NSW accounting for a slightly higher share of 
Australian cancer publications, an average of 32.2% between 
1999 and 2006.  The NSW share of Australian cancer 
publications fell, according to Medline, at an average of 0.8% 
per year, although there was less of a clear downward trend 
in SCI-SSCI.

The baseline assumption for the proportion of cancer-
related gains in wellbeing due to NSW R&D in this report 
was 31.75%, which is the average of the SCI-SSCI value and 
the Medline value.  Sensitivity analysis for this parameter was 
conducted using a low value of 30% and a high value of 33%.
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Table 5.1  Number of publications on cancer both by Australian researchers and in the world, 1999–2006

Source: Welberry et al., Cancer Institute NSW (2008) based on SCI-SSCI and Medline.
#Duplicate records have not been removed.

Table 5.2 NSW share of Australian publications on cancer, according to SCI-SSCI and Medline, 1999–2006

Year
Number of publications 

Australia
Number of publications 

World
Australia’s share of 

publications (%)

SCI-SSCI# Medline SCI-SSCI# Medline SCI-SSCI# Medline

1999 1,781 1,200 88,398 85,805 2.0 1.4

2000 1,881 1,247 88,604 91,009 2.1 1.4

2001 1,932 1,416 91,727 93,878 2.1 1.5

2002 2,000 1,445 97,035 97,590 2.1 1.5

2003 2,113 1,438 101,150 103,712 2.1 1.4

2004 2,514 1,626 110,390 107,983 2.3 1.5

2005 2,661 1,650 119,530 113,902 2.2 1.4

2006 3,035 1,778 125,934 114,677 2.4 1.6

Eight-year period 17,917 11,800 822,768 808,556 2.2 1.5

Year
% of Australian publications

SCI-SSCI Medline

1999 32.7 32.8

2000 31.2 32.7

2001 31.8 32.6

2002 31.6 32.8

2003 31.4 31.9

2004 31.5 32.6

2005 30.2 31.7

2006 30.9 30.9

Eight-year period 31.3 32.2
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5.3 Methodology

The parameters outlined in Section 5.2 were applied to 
estimates of cancer-related gains in wellbeing calculated in 
Chapter 2 to calculate the gains attributable to Australian 
and NSW R&D.  Having calculated the share of cancer-
related wellbeing gains since 1980 that are attributable to 
Australian (NSW) cancer R&D for each year, estimates were 
used in combination with data on expenditure (presented in 
Chapter 4) to estimate the ROI.

As noted in Chapter 4, expenditure data were available for 
the years 1992–93, 1994–95, 1996–97, 1998–99, 2000–01, 
2002–03 and 2004–05.  Hence estimates of cancer-related 
gains in wellbeing for NSW and Australia for the years 
1993, 1995, 1997, 1999, 2001, 2003 and 2005 were used to 
calculate ROI.

Cancer expenditure as identifi ed by the SEO classifi cation 
was used as discussed previously.  Data on business 
expenditure on cancer R&D were not available, hence total 
cancer R&D expenditure was estimated by multiplying the 
value of non-business expenditure on cancer R&D by the 
ratio of business expenditure to non-business expenditure 
for health R&D. 

A fi nal issue that needs to be addressed is the treatment of 
time lags in estimating returns.  The very nature of scientifi c 
investigation is that its results and timeframes are uncertain, 
and successes are cumulative.  In pharmacological research, 
timeframes are somewhat more predictable, but this 
developmental research tends to build on public sector basic 
research that involves greater risks and externalities.

Such lags were captured in Access Economics (2003), which 
retrospectively compared the gains in any year with the 
research spend in that same year.  This provided an estimate 
that did not capture the lag between R&D and its benefi ts, 
but was a conservative proxy.  For this study, it was decided 
that in order to provide more realistic estimates of the 
return from R&D, the lag between expenditure and gains 
in wellbeing should be captured.  However, the lag before 
returns begin, and the period over which benefi ts last, are 
both uncertain.  In any year, benefi ts refl ect many different 
previous R&D investments from earlier years, and it is 
extremely diffi cult to allocate benefi ts over a stream of years 
to investments over a corresponding earlier stream of years.   
Therefore, in order to calculate the ROI for cancer R&D in 

Australia and NSW we made some simplifying assumptions 
(Figure 5.1). 

Panel A in Figure 5.1 depicts hypothetical wellbeing gains 
from R&D projects.  The vertical scale is a hypothetical 
index scale.  The gains are shown as streams associated with 
R&D in each year.  Thus, the ‘A’ stream shows gains from 
R&D projects completedxiii in 1993, the ‘B’ stream from 
projects in 1994 and the ‘C’ stream for projects in 1995.   
The sum of the three streams to 2018 and beyond refl ects 
the different pattern of benefi ts – some projects may build 
up to maximum returns (quickly or slowly) and then stay at 
that level, others may become more obsolescent over time, 
although newer technologies may build on their fi ndings.

In Panel B, the black line represents the sum of all the 
projects over 1993–2018 (simply replicating A, B and C to 
the end of the period), while the blue line above it shows the 
sum of projects prior to 1993.  Although the only data on 
the gains were up to 2006, the average increase in wellbeing 
gains over the period 1993 to 2006 was used to project the 
gains beyond 2005 and up to 2042. 

The bars show the R&D expenditure over the period, 
and the burgundy bars are ABS-measured expenditure 
years.  The assumption used within the ROI calculations 
was that the total benefi t from R&D undertaken in one 
year is lagged 20 years.  The R&D expenditure in 1993 was 
therefore compared with the projected wellbeing gains 
in 2013, as depicted by the green arrows, refl ecting the 
stream of benefi ts over 20 years.  Similarly, the expenditure 
in 1994 was compared with the projected well being gains 
in 2014 and so on.  This was continued up to 2005 where 
the expenditure data fi nishes.  The ROI estimates were 
calculated by comparing the total projected wellbeing gains 
associated with total expenditure between 1993 and 2005, 
which were both adjusted (using a discount rate of 3%) to 
2005 levels. 

The methodology used suggests that if future gains in 
absolute terms are at least as large as previous returns 
(which we think is likely), and the delay in and period of 
lasting benefi ts is at least 20 years, then this will produce a 
conservative estimate for the ROI (ie, the true gains from the 
expenditure in that year are larger than the gains calculated).  
In order to determine the impact of different assumptions 
regarding the delay, a sensitivity analysis was undertaken that 
changed the delay between fi ve and 35 years (see Section 
5.5) using fi ve year increments.

 This recognises that projects can take many years to complete.xiii. 
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Figure 5.1 Conceptual ROI methodology for calculating ROI (hypothetical)

  Panel A: wellbeing gains              Panel B: Summed wellbeing gains and R&D
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5.4 Returns on investment 

Return-on-investment rates reported below represent 
the gains fl owing from the R&D as a percentage of R&D 
expenditure for the associated year, on top of the R&D 
expenditure itself.  The ROI is expressed in percentage 
terms in positive values (ie, 0% is the breakeven point).  The 
benefi t-cost (B/C) ratio is the ratio of benefi ts to costs and a 
ratio greater than 1 represents a worthwhile investment (ie, 
1 is the breakeven point).

5.4.1 NSW

The average ROI for the R&D conducted in NSW between 
1993 and 2005 is estimated to be 243%.  This implies that 
for every dollar spent on R&D in that period in NSW, the 
total resultant improvements in population wellbeing in 
Australia are worth $3.43.  This estimate assumes that there 
is a 20 year lag between expenditure on R&D and outcomes, 
and uses the base case estimates of the three parameters 
discussed in Section 5.2, and the base case value of the VSLY 
of $252,014.  

If the ROI is calculated based on the wellbeing benefi ts to 
the NSW population alone, the average ROI is 3% or $1.03 
worth of wellbeing gains for every dollar spent on R&D.  This 
is illustrative of the diffi culty of capturing benefi ts from R&D 
within borders.

5.4.2 Australia

The average ROI for the R&D conducted in Australia 
between 1993 and 2005 is estimated to be 239%.  This 
implies that for every dollar spent on R&D in that period in 
Australia, the total resultant improvements in population 
wellbeing in Australia are worth $3.39.  This value is very 
similar to the rate of ROI in NSW indicating that returns in 
NSW are typical of rates of return across Australia.

5.4.3 Discussion

The ROI rates presented above only include the value of 
wellbeing gains experienced by the Australian population.  
Just as Australians benefi t from the discoveries of foreign 
R&D, people in other countries benefi t from Australian 
(NSW) R&D discoveries.  The cervical cancer vaccine, for 
example, is likely to provide great benefi t to developing 
countries where population risks can be higher than in 
Australia.  This means that the true value of the R&D 
including total global gains in cancer-related wellbeing are 
likely to be far larger than those estimated in this report.   
The degree to which these positive ‘spillovers’ from 
Australian (NSW) cancer R&D can be captured depends 
on the nature of the discoveries, and may be captured to 
some extent by the commercial returns (not estimated in this 
ROI analysis).
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5.5 Sensitivity analysis

The results reported in Section 5.4 are estimates of the 
ROI and benefi t/cost (B/C) ratios generated from R&D.  As 
they are point estimates based on uncertain inputs into the 
model, the accuracy of the estimates cannot be determined 
from these results alone.  In order to Incorporate the 
uncertainty of inputs into the model, and to gauge the 
accuracy of the estimates, a sensitivity analysis 
was undertaken. 

A sensitivity analysis investigates how the ROI and B/C 
ratio changes with different assumptions regarding inputs 
used within the model.  This provides an indication of how 
confi dent we are in the results presented in Section 5.4.  The 
inputs that were investigated included:

the VSLY ▪

the delay in benefi ts from R&D ▪

the proportion of Australia health gains attributed to  ▪
world R&D

the proportion of world R&D gains attributed to  ▪
Australian R&D

the proportion of Australian R&D gains attributed to  ▪
NSW R&D. 

For each of the inputs, a probability distribution was attached 
around the mean.  The probability distributions account for 
uncertainty by describing the probability of the input taking 
on a certain value.  For example, the VSLY estimate used 
within the model was $252,014, which represents the most 
likely value.  As this is only an estimate, the true value may be 
some other number, either higher or lower than the estimate 
used in the model.  The probability distribution attaches a 
probability to these other numbers.

The probability distributions used within the sensitivity 
analysis were constructed based on the most likely lower and 
upper bounds for each of the inputs and the most likely type 
of probability distribution for that input.  For VSLY, a gamma 
distribution was used to account for the asymmetry of the 
probability distribution of VSLY estimates.xiv  For the delay in 
benefi ts from R&D, a discrete distribution was used, while 
for the remaining inputs a triangular distribution was used.  
The distributions for each input are shown in Figure 5.2.

The sensitivity analysis was undertaken using a monte 
carlo simulation.xv  The simulation simultaneously drew a 
random number for each input from their distribution and 
recalculated the ROI and B/C ratio.  This process was done 
10,000 times to provide 10,000 different estimates.  From 
these estimates, worst case and best case scenarios were 
developed, along with the most likely scenario.

Work undertaken by Access Economics shows that the distribution of VSLY estimates from the literature is skewed to the right (Access xiv. 

Economics, 2008).

Monte carlo simulation is a well known technique used to determine the sensitivity of model outputs from key model inputs. It iteratively xv. 

replaces numbers attached to key parameters (inputs) with random numbers drawn from a specifi ed distribution, where the type of 

distribution, the upper and lower bounds on the distribution, and the number of iterations are chosen by the analyst. The monte carlo 

simulation provides a distribution around chosen outputs (such as the return on investment) from which sensitivity of outputs to inputs can 

be determined. The program used to undertake the monte carlo simulation was @Risk.
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Figure 5.2 Distribution of input parameters in the sensitivity analysis

 
Distribution of VSLY

 

V
a
lu

e
s in

 1
0

 ̂-6

0

1

2

3

4

5

6

7

8

          100000 225000 350000 475000 600000

 5%  90% 5%
 174311.2  360258.1 

 
Delay between expenditure and benefits

 

0.000

0.050

0.100

0.150

0.200

0.250

0.300

0.350

          
0 10 20 30 40
0 10 20 30 40

 5%  90% 5%
 10  30 

 

Proportion of health gains attributed to world R&D

 

0.000
0.500
1.000
1.500
2.000
2.500
3.000
3.500
4.000
4.500
5.000

          0.3 0.4 0.5 0.6 0.7

 5%  90% 5%
 .3631  .6353 

 

 

0
20
40
60
80

100
120
140
160
180
200

          0.015 0.0175 0.02 0.0225

 5%  90% 5%

 .0168  .0238 

 

 

0

10

20

30

40

50

60

70

          0.3 0.3075 0.315 0.3225 0.33

 5%  90% 5%
 .305  .3256 

Proportion of world R&D gains attributed to Australian R&D

Proportion of Australian R&D gains attributed to NSW R&D 



The Health Returns on Investment in Cancer Research

76

5.5.1 Results

The results from the simulation are presented in Table 5.3 
and their distributions are shown in Figure 5.3.  The table 
shows the minimum, most likely, and maximum ROI and B/C 
ratio generated from the simulation.  It also shows the 90% 
confi dence intervals for each estimate, which is represented 
by the last two columns.  The charts show the shape of the 
distributions around the simulation mean, between the lower 
and upper bounds.

Table 5.3 shows that given the uncertainty around each 
input, the benefi ts from R&D under the best case scenario 
would be:

a ROI of 954% for Australian R&D; ▪

a B/C ratio of 10.54 for Australian R&D; ▪

a ROI of 936% for NSW R&D; and ▪

a B/C ratio of 10.36 for NSW R&D. ▪

Table 5.3 shows that given the uncertainty around each 
input, the benefi ts from R&D under the worst case scenario 
would be:

a ROI of -33% for Australian R&D; ▪

a B/C ratio of 0.67 for Australian R&D; ▪

a ROI of -31% for NSW R&D; and ▪

a B/C ratio of 0.69 for NSW R&D. ▪

The probability of actually realising the best and worst case 
scenarios is extremely small.  Therefore it is best to look 
at the confi dence intervals to determine where the true 
estimates are likely to lie.

The confi dence intervals reveal the probability that the real 
ROI and B/C ratio lie between their confi dence interval 
bounds.  For example, Table 5.3 shows that even though 
there is large uncertainty surrounding the inputs, there is a 
90% chance that the interval for the ROI from Australian 
R&D (64%, 393%) contains the true ROI from Australian 
R&D.  Similarly, there is a 90% chance that:

the interval for B/C ratio for Australian R&D (1.64,4.93)  ▪
contains the true B/C ratio for Australian R&D;

the interval for ROI from NSW R&D (65%, 399%)  ▪
contains the true ROI from NSW R&D; and

the interval for B/C ratio from NSW R&D (1.65,4.99)  ▪
contains the true B/C ratio from NSW R&D.

The simulation results presented in Table 5.3 are the product 
of each input changing simultaneously within the simulation. 
However, changes in inputs do have the same effect on the 
results due to the alternative distributions placed around 
the inputs. For example, changing the VSLY by 10% will 
have a different impact on the results presented in Table 5.3 
compared to changing some other input by 10%.

To determine which inputs are driving the simulation results, 
the sensitivity of the results in Table 5.3 to each input was 
determined using a rank order correlation.  This measures 
the strength of the relationship between the benefi ts from 
R&D and the inputs under investigation.  It provides an 
indication of the change in the benefi ts from a change in an 
input while holding all other inputs constant.

Figure 5.4 shows the correlation of the simulation results 
to each input for Australian R&D and Figure 5.5 shows the 
correlation of the simulation results to each input for NSW 
R&D.  The higher the correlation, the greater the impact of 
changes in the input on benefi ts.  In both charts, estimates 
are most sensitive to the VSLY, followed by the proportion 
of Australian health gains attributed to world R&D, and the 
number of years for delay between expenditure and benefi ts.  
Changes in the proportion of world R&D gains attributed 
to Australian R&D has the lowest impact on results for 
Australian R&D while changes in the proportion of Australian 
R&D gains attributed to NSW R&D has the lowest impact 
for NSW R&D.



77

Table 5.3 Results from the simulation

Figure 5.3 Distribution of ROI and B/C ratio for Australian R&D and NSW R&D

Output min mean max 5% 95%

% % % % %

ROI from 

Australian R&D
-33 239 954 64 393

Benefi t/Cost ratio 

for Australian R&D
0.67 3.39 10.54 1.64 4.93

ROI from NSW 

R&D
-31 243 936 65 399

Benefi t/Cost ratio 

for NSW R&D
0.69 3.43 10.36 1.65 4.99
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While the preceding analysis is based on modelled outcomes 
from overall wellbeing gains, the purpose of this fi nal chapter 
is to provide some ‘real world’ case study examples of the 
value of cancer R&D in Australia and NSW.  This is achieved 
by reviewing evidence of benefi ts in cases where specifi c 
clinical trials and other specifi c R&D activities have led to 
changes in cancer detection and treatment, that in turn are 
clearly connected to mortality reductions and enhancements 
in quality of life.  This builds on the discussion from Section 
5.2, which suggested that historical gains are likely to 
continue in the near future.

One of the greatest advances in medicine was the 
introduction of a new research technique in the mid-1950s 
called the controlled clinical trial, which is used to determine 
if new drugs and other treatments are safe and effective. 
In the controlled clinical trial, one group of patients, the 
treatment group, receives the new drug or new treatment. 
Another group, the control group, is given an inactive pill 
(a placebo) or the best standard treatment.  Researchers 
then compare the two groups over a period of time.  The 
data collected is put through rigorous statistical techniques 
to determine whether the new treatment is safer and more 
effective than standard therapy or no treatment.

Most clinical trials are conducted on a blind or double-
blind basis. In a blind trial, patients do not know whether 
they receive the new drug or a placebo.  In a double-blind 
trial, neither patients nor physicians know who is receiving 
the new treatment.  This secrecy is important because 
patients who know they are taking a powerful new drug may 
expect to feel better and report improvement to doctors. 
Researchers who know that a patient is receiving the test 
treatment may also see improvements that really do 
not exist.

Clinical trials usually are randomised. Researchers put 
patients into the treatment group or control group at 
random.  This helps to assure that neither group contains 

Breast cancer death rates in 
2000 were 25–38% lower due 
to screening and treatment 
attributable to cancer R&D, or a 
health benefi t of up to $3 billion.

6. Case studies

an excess of patients with mild or severe disease that may 
distort effi cacy parameter estimates.

Clinical trials can be expensive to undertake but represent 
the best tier of R&D evidence for ways of preventing and 
treating cancer.  This fi nal chapter of the report presents 
three examples of the value of cancer R&D in Australia 
and NSW by reviewing evidence from two specifi c clinical 
trials.  The third study was not a clinical study but rather it 
measured the effect size at the population level, outside of 
clinical settings, of treatments and interventions that have 
been widely adopted after having been proved effective 
in clinical trials.  The benefi ts from clinical trials and the 
other study are presented as they already are or could be 
translated (through implementation programs) into health 
gains and reduced costs – either costs in the health system 
or other government and community costs.  The three 
examples are all in the area of breast cancer:

CISNet analysis of reduction in mortality from breast  ▪
cancer of adjuvant treatment and screening (Berry et al, 
2005);

Herceptin treatment in Australia; and ▪

raloxifene and tamoxifen in breast cancer prevention. ▪

6.1 Screening and adjuvant breast cancer 
 treatment – CISNet

As a result of R&D, breast cancer diagnosis and treatment 
worldwide has substantially changed since 1980.  In particular 
widespread programs of mammographic screening have been 
introduced and the use of adjuvant treatments, including 
chemotherapy and tamoxifen, has increased.

Screening with mammography has allowed many cancers to 
be diagnosed at an earlier stage than they otherwise would 
have been.  Tumours detected in the earlier stages of cancer 
are more likely to be treated successfully with surgery or 
chemotherapy.

The benefi ts of screening depend crucially on the ability to 
treat tumours once they are detected and in the area of 
adjuvant treatment there have been great advances in the 
past three decades, particularly with the development of 
tamoxifen.  According to Berry et al (2005), estimates from 
randomized clinical trials of reductions in the annual odds of 
death associated with the use of adjuvant therapies range 
from 8% to 28%, depending on the type and duration of 
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therapy, the age of the patients, and the characteristics of 
the tumour.

For many countries, including Australia and the US, trends 
for breast cancer mortality rates have been declining since 
the early 1990s.  Recent research by CISNet has quantifi ed 
the benefi ts of screening and adjuvant treatment in the US 
outside of clinical settings.  Section 6.1.1 summarises the 
CISNet research and its fi ndings.  Section 6.1.2 estimates the 
value of breast cancer screening and adjuvant treatment in 
Australia and NSW based on the US fi ndings and Australian 
and NSW data.

6.1.1 CISNet study and fi ndings

Berry et al (2005) reported on a study of the individual 
and combined contributions of breast cancer screening and 
adjuvant treatment to breast cancer mortality rates in the US 
by CISNet, a consortium of investigators sponsored by the 
US NCI.  

The CISNet study was a collection of seven analytical and 
simulation models that estimated the mortality rate for 
breast cancer from 1975 to 2000 under four scenarios 
for the level of dissemination of screening and adjuvant 
treatment, including a base case that used levels that actually 
occurred in the US and a scenario that assumed no screening 

or adjuvant treatment.  All researchers adopted different 
modelling approaches but used the same data sets (including 
the background incidence of breast cancer; dissemination 
of mammography; dissemination of treatment, death from 
other causes; breast-cancer survival in 1975; breast-cancer 
prevalence in 1975).

Panel A of Figure 6.1 shows the estimates for the base case 
scenario from the seven models as well as the actual historic 
rate of death from breast cancer in the US.  Panel B of Figure 
6.1 shows the estimates for all four scenarios from one of the 
models (model W), which the authors described as typical.

Table 6.1 shows the results from the seven models.  The 
reductions represent the difference between the mortality 
rates for the base case scenario compared to the no 
screening-no adjuvant treatment scenario.

Table 6 .1 shows that the seven models estimate that in 2000 
the rate of death from breast cancer was between 24.9% 
and 38.3% lower than it would have been if there was no 
screening or adjuvant treatment.  The median estimate of the 
total reduction was 29.9%.

The share of the total reduction in the breast cancer 
mortality rate estimated to be attributable to screening 
ranged from 28% to 65%.  Conversely, the share attributable 
to adjuvant treatment ranged from 35% to 72%.

Figure 6.1 Estimated and actual breast cancer mortality rates, women 30–79 years, 1975–2000, CISNet

Source: Berry et al (2005).
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Table 6.1  Reductions in breast cancer mortality rates in 2000 attributed to adjuvant treatments and screening#, CISNet

Source: Berry et al (2005)

#Values are point estimates from each model; percentages in parentheses are the percentages of the overall reduction that are attributable to 

treatment or screening.  NA denotes not applicable.

6.1.2 Estimated gains for Australia and NSW

A rough estimate of the potential scope of gains in wellbeing 
attributable to breast cancer screening and adjuvant 
treatment in Australia and NSW is determined by assuming 
that Australia has achieved the same percentage reductions 
as the US did in 2000.  Clearly the screening and therapy 
programs in Australia may have quite different results, and 
BreastScreen in Australia is currently being evaluated to 
this end.  This case study simply estimates the gains if the 
mortality reduction in the US were similar to that 
in Australia.

As discussed in Section 6.1.1 the estimates of the reduction 
in breast cancer mortality rates attributable to screening 
and adjuvant treatment from the CISNet study were as 
shown below:

This range for the percentage reduction in mortality was 
applied to age-specifi c breast cancer mortality rates for 
Australia and NSW to estimate the mortality rates that 
would have occurred in the absence of screening and 
adjuvant treatment.

For Australia the most recently available breast cancer 
mortality data was for 2004, for NSW data was available for 
2005.  Estimates were calculated for the female population 
aged 40 years and older as this is the population eligible for 
breast cancer screening in Australia.

Table 6.2 and Table 6.3 show the estimated number of 
deaths to have been averted in NSW and Australia in 2005 
and 2004 respectively based on the CISNet fi ndings and the 
Australian mortality data.

The results of the estimation show that if Australia 
experienced the same proportional reduction in breast 
cancer mortality as the US was found to have experienced in 
the CISNet study, then between 279 and 522 fewer women 
died of breast cancer in NSW in 2005 because of screening 
and adjuvant treatment.  In Australia, it is estimated that 
between 850 and 1,591 fewer women died due to breast 
cancer in 2004 than would have in the absence of screening 
and adjuvant treatment.

The dollar value of wellbeing gains from screening and 
adjuvant treatment were estimated using the same 
methodology as outlined in Section 2.3 (p14).  Table 6.4 and 
Table 6.5 show the YLLs, YLDs and DALYs estimated to be 
averted due to screening and adjuvant treatment.

Minimum 24.9%

Median 29.9%

Maximum 38.3%
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Table 6.2 Modelled deaths averted due to screening and adjuvant therapy, NSW, 2005

Table 6.3 Modelled deaths averted due to screening and adjuvant therapy, Australia, 2004

Table 6.4 Modelled YLLs, YLDs and DALYs averted, NSW, 2005

Table 6.5 Modelled YLLs, YLDs and DALYs averted, Australia, 2004

Minimum Median Maximum

40-49 34 44 63

50-69 107 137 200

70+ 138 178 259

Total 279 359 522

Minimum Median Maximum

40–44 36 47 68

45–49 63 82 119

50–54 76 98 143

55–59 100 128 187

60–64 84 108 158

65–69 94 122 177

70–74 85 109 159

75–79 95 122 178

80–84 95 123 179

85+ 120 154 224

Total 850 1,093 1,591

YLLs YLDs DALYs

Minimum Median Maximum Minimum Median Maximum Minimum Median Maximum

40-49 774 996 1,450 164 212 308 939 1,208 1,758

50-69 1,869 2,405 3,499 397 511 743 2,266 2,915 4,242

70+ 1,288 1,657 2,412 274 352 512 1,562 2,009 2,924

Total 3,932 5,058 7,361 835 1,074 1,563 4,767 6,132 8,924

YLLs YLDs DALYs

Minimum Median Maximum Minimum Median Maximum Minimum Median Maximum

40–44 860 1,106 1,610 183 235 342 1,043 1,341 1,952

45–49 1,413 1,817 2,645 300 386 561 1,713 2,203 3,206

50–54 1,573 2,023 2,945 334 430 625 1,907 2,453 3,570

55–59 1,872 2,408 3,505 397 511 744 2,270 2,920 4,249

60–64 1,403 1,804 2,626 298 383 558 1,700 2,187 3,183

65–69 1,355 1,743 2,536 288 370 538 1,642 2,113 3,075

70–74 1,005 1,293 1,882 213 275 400 1,219 1,568 2,282

75–79 887 1,141 1,660 188 242 352 1,075 1,383 2,012

80–84 666 857 1,247 141 182 265 807 1,039 1,511

85+ 519 668 971 110 142 206 629 809 1,178

Total 11,552 14,861 21,627 2,453 3,155 4,592 14,004 18,016 26,219
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In NSW in 2005 the number of additional years of healthy 
life lived (DALYs averted) due to breast cancer screening and 
adjuvant treatment is roughly estimated as between 4,800 
and 8,900, with a median estimate of 6,100.  In Australia the 
estimated number of DALYs averted ranges from 14,000 to 
26,200, with a median of 18,000.

Converting the DALYs estimates (Table 6.4 and Table 6.5) 
into dollar values using the methodology outlined in Section 
2.3.4 (p27) puts the value of wellbeing gains for NSW in 
2005 at between $741 million and $3.036 billion.  If the share 
of these benefi ts that is attributable to screening is assumed 
to be the same as for the US, then the share of benefi ts from 
screening is in the range of $207 million and $1.973 billion.  
The share of benefi ts attributable to adjuvant treatment is in 
the range of $259 million and $2.186 billion.

The value of potential wellbeing gains for Australia in 2004 
is estimated between $2.176 billion and $8.920 billion.  The 
share of benefi ts attributable to breast cancer screening 
is between $609 million and $5,798 billion.  The share of 
benefi ts attributable to adjuvant treatment is in the range of 
$761 million and $6.422 billion.

6.1.3 Discussion – comparability of Australia and the US

Section 6.1.2 provided rough estimates of the wellbeing 
gains in Australia and NSW attributable to breast cancer 
screening and adjuvant treatment.  Given the estimates were 
based on fi ndings for the US, this section discusses similarities 
and differences in breast cancer incidence, mortality and 
treatment between Australia and the US.

In terms of health outcomes, Australia and the US can 
be considered to be broadly similar.  Both are developed 
countries with majority white, although ethnically diverse, 
populations, and the populations of both countries 
experience relatively long life expectancies.  On this basis, 
Australia and the US should be comparable in health 
outcomes.  Breast cancer specifi c health outcomes vary 
globally however, and the variation still not fully understood.  
Development seems to play a role, but environmental and 
hereditary factors are also thought to be important.  

Age-adjusted incidence and mortality rates for breast cancer 
for both NSW and the US were reported in Althuis et 
al (2005) for the periods 1973–1977 and 1993–1997.  In 
1973–1977 the incidence rate of breast cancer among white 

women in the US was 76.4 per 100,000 women, compared 
with 53.2 cases per 100,000 women in NSW.  In 1993–1997 
there were 97.4 cases of breast cancer per 100,000 white 
women in the US and 80.7 cases per 100,000 women 
in NSW.

The age-adjusted mortality rates of female breast cancer in 
1973–1977 were 22.4 per 100,000 white women in the US 
and 20.1 per 100,000 women in Australia.  In 1993–1997 
the mortality rate for white women in the US was 19.7 per 
100,000 and the rate for Australia was 19.5 per 
100,000 women.

According to Berry et al (2005) the mortality rate for 
women aged 30 to 79 years decreased by 21% from 1975 
to 2000 (from 1975 to 1990 the mortality rate increased 
by 3%).  Based on numbers reported by the AIHW (2006), 
breast cancer mortality in Australia decreased by 22% from 
1983 to 2004.

Figure 6.2 shows the participation in screening and use 
of adjuvant treatment over time in the US as modelled in 
the CISNet study.  In 2000, around 70% of women aged 
40 years and over reported having undergone screening 
mammography in the previous two years.

In Australia the BreastScreen Australia Program was 
established in 1991, with breast screening commencing across 
the states and territories between 1989 and 1994.   The 
program provides biennial mammographic screening to 
women aged 40 years and older.  The program is specifi cally 
targets asymptomatic women aged 50 to 69, with a target 
participation rate among this group of 70% (AIHW 2006).

In two year period 2002–2003 the age standardised national 
participation rate for women in the target group was 56.1% 
(historical participation rates: 2001–2002 = 57.1%; 1996–1997 
= 52.3%).  The age standardised participation rate for 
women aged 40 years and older was 36.7% in 2002–2003 
(historical participation rates: 2000–2001 = 37.5%; 
1996–1997 = 33.7%).  In 2001 in Australia 25.2% of women 
aged 40 to 49, 67.2% of women aged 50-59, and 66.3% of 
women aged 60–69, reported having regular mammograms 
(AIHW, 2006).

No data were found on tamoxifen and chemotherapy use in 
Australia for the time period covered by the CISNet study.

The data presented above provides a limited case in support 
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of the assumption that Australia has in fact experienced 
a similar share of reductions in mortality attributable to 
screening and adjuvant treatment to those found to have 
been experienced in the US.  Although breast cancer 
incidence in Australia started out substantially lower than 
the US, the large growth in the measured incidence rate 
between 1973–77 and 1993–97 is likely to at least partially 
refl ect the impact of the national screening program.  Breast 
cancer mortality rates for Australia appear to have dropped 
at a similar, or slightly slower rate than in the US, and the 
dissemination of breast cancer screening appears to be at 
similar levels in the two countries, although possibly less wide 
spread in Australia.

To more accurately estimate the wellbeing gains for Australia 
and NSW due to breast cancer screening and adjuvant 
treatment it would be necessary to conduct an analysis 
similar to the CISNet study for the US.

Figure 6.2 Changes in the US use of screening mammography and adjuvant therapy, 1975–2000

Panel A: Changes in the pattern of use of screening mammography among women aged 40-79 years.

Panel B: Changes in the use of adjuvant therapy among women aged 50-69 years with node-positive Stage II or IIA breast cancer.

Source: Berry et al (2005).
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6.2 Herceptin

Herceptin, which contains the active ingredient trastuzumab, 
is an anticancer drug used in women with breast cancers 
that overproduce the HER2 (human epidermal growth 
factor receptor 2) protein.  This is due to an abnormally large 
number of HER2 genes.  The abundance of HER2 proteins 
causes the breast cancer to divide and grow quicker than 
breast cancers that are not HER2+.  Consequently, these 
types of cancers are often more aggressive and are less 
responsive to standard cancer treatments.

Herceptin represents the fi rst targeted treatment for breast 
cancer.  It works by attaching itself to the HER2 protein and 
blocks the message to the cancer cell to divide and grow.  
Herceptin also stimulates the body’s immune system and 
tells it to target and destroy the cancer cells.  The drug can 
be used for early breast cancer or metastatic breast cancer, 
either by its own, in combination with other drugs (such as 
taxanes), or in combination with chemotherapy.  The success 
of Herceptin since its inception has led some to suggest that 
it may even be a cure for HER2+ breast cancer 
(Hortobagyi, 2005).

Research into, and development of, Herceptin has been a 
lengthy process.  The HER2 gene was discovered and cloned 
in 1983, although clinical experience with Herceptin began in 
the US in 1995.  In 1998, Herceptin was approved by the US 
Food and Drug Administration for use in metastatic breast 
cancer.  Approval was also granted in Europe in 2000 and 
in 2002 the National Institute for Clinical Excellence in the 
UK recommended that Herceptin be available through the 
National Health Service. 

In 2001, the Australian Government developed a specifi c 
program separate from the Pharmaceutical Benefi ts 
Scheme to ensure Herceptin was available free of charge 
to women with late stage metastatic HER2+ breast cancer.  
This included:

the treatment of HER2+ patients with metastatic breast  ▪
cancer, in combination with taxanes for patients who 
have not received chemotherapy for metastatic disease; 
and

the treatment of HER2+ patients with metastatic breast  ▪
cancer, as monotherapy for the treatment of those 
patients who have received one or more chemotherapy 
regimen(s) for metastatic disease.

In 2006, the US Food and Drug Administration and 
European Commission approved the use of Herceptin for 
women with early stage cancer in the breast and regional 
lymph nodes that had been removed with surgery.  Within 
the same year the Pharmaceutical Benefi ts Advisory 
Committee recommended to list Herceptin on the 
Pharmaceutical Benefi ts Scheme as a Section 100 authority 
required PBS benefi t for early stage breast cancer.  Under 
this listing, patients are eligible to receive Herceptin through 
the PBS for a maximum period of one year, to be used 
concurrently with adjuvant chemotherapy.  To be eligible for 
Herceptin in Australia, a patient must be tested for HER2 
gene amplifi cation through:

immunohistological evidence of HER2 protein at the  ▪
3+ level; 

IHC evidence of HER2 protein at the 2+ level,  ▪
subsequently confi rmed as exhibiting HER2 gene 
amplifi cation by fl uorescence in situ hybridisation (FISH); 
or 

exhibiting HER2 gene amplifi cation by FISH.   ▪

All those who do not have an abnormally large number of 
HER2 proteins are not eligible for Herceptin.

6.2.1 Clinical trial fi ndings

Each year there are more than one million new cases 
of breast cancer diagnosed around the world, while 
approximately 400 000 women will die of breast cancer 
(Roche, 2006).  HER2+ breast cancer affects approximately 
25% of women. 

Initial clinical trials showed Herceptin extended survival in 
women with HER2+ metastatic breast cancer, reduced 
the size of the breast cancers, and lowered the chances 
of tumours returning.  It produced objective regressions 
in 34% of patients with metastatic HER2+ breast cancer 
(Hortobagyi, 2005). 

Recently, clinical trials conducted by Roche and the Breast 
International Groupxvi have shown that Herceptin is also 
useful in combating early stage breast cancer.  A large scale 
international clinical trial known as the HERA (HERceptin 
Adjuvant) Trial enrolled around 5,100 patients with HER2+ 
breast cancer from 480 sites in 39 countries to assess 

The Breast International Group (BIG) is an international non-profi t organisation for academic breast cancer research groups from around xvi. 

the world. http://www.breastinternationalgroup.org/Splash



85

improvements in early stage breast cancer survival rates 
when using Herceptin after standard chemotherapy.  This 
is one of the largest breast cancer studies ever undertaken. 
The trial found that there were signifi cant improvements 
in disease free survival (the length of disease free time 
after treatment) and overall survival due to the prevention 
of metastatic disease.  The use of Herceptin after 
chemotherapy reduced the risk of the cancer coming back 
by around 52% compared to chemotherapy alone, and 
reduced the risk of death by around 33% (Piccart-Gebhart et 
al, 2005).

The major benefi ts of Herceptin are a longer and better 
quality of life for women with HER2+ breast cancer through 
reduced prevalence and improved outcomes.  However, 
Herceptin also leads to reduced health care costs associated 
with standard cancer treatments, such as chemotherapy 
treatment and hospitalisation, and reduced indirect costs 
associated with cancer such as pathology, GP visits, and 
consultation with specialists and allied health professionals 
(Access Economics, 2007).

In addition, Herceptin does not produce the usual side 
effects associated with chemotherapy, such as alopecia, 
myelosuppression, severe nausea and vomiting 
(Piccart-Gebhart et al, 2005).  This represents additional 
benefi t to patients.  Although 2.9% and 4.1% of women who 
use Herceptin in conjunction with chemotherapy (either 
concurrently or sequentially) may develop congestive heart 
failure after three years (Piccart-Gebhart et al, 2005), initial 
research suggests heart failure can be controlled in most 
patients (Hortobagyi, 2005).

6.2.2 Herceptin treatment, costs and wellbeing gain 
 in Australia

DoHA estimate that of the 14 000 Australian women 
diagnosed with breast cancer each year, around 2,100 
patients (15%) are expected to use Herceptin (DoHA, 
2008).  Within the last FY (2006-07), there were 2,669 
patients accessing Herceptin through Medicare, with 66% of 
patients being 50 years or older.xvii

The average cost of treatment in Australia is expected to be 
around $50,000 per patient (DoHA, 2006), although cost 
per patient will depend on the patient’s weight, the dosage 
interval, and the duration of treatment.  The total cost of 

Herceptin in Australia is expected to be around $186 million 
per year, which includes the cost of Herceptin, diagnostic 
tests and cardiac function tests (Access Economics, 2007). 
Although there is no readily available data on the cost-
effectiveness of Herceptin in Australia, it has been estimated 
that in the UK it costs around £37,500 per QALY in a 
combination regime and £7,500 per QALY as a single agent 
(Barrett et al, 2006).

A simple minimalist calculation suggests the benefi ts of 
Herceptin may be over four times its costs, in terms of the 
value of wellbeing.  This calculation is based on Begg et al 
(2007) who estimated that there were 60,520 DALYs lost 
for Australian women due to breast cancer in 2003.  Around 
15% of Australian women are treated with Herceptin, 
and these women have metastatic cancer so are likely to 
bear at least a proportionate share of the BoD.  Given 
the Hortobagyi (2005) fi ndings that Herception leads to 
objective regression in 34% of these women, then the 
wellbeing gain for the year of treatment might be roughly 
approximated by 15% * 34* 60,520 or some 3,087 DALYs 
averted per year.  This gain can be converted to dollars using 
the VSLY estimates.

The administration of Herceptin in Australia is estimated to 
produce gains in wellbeing in the ballpark of $778 million 
($480-$1,050 million) in Australia, with around one third of 
those gains likely to be accrued in NSW.  If this is the case, 
the wellbeing gains are worth around 4.2 (2.6–5.7) times the 
fi nancial cost of the program.

http://www.medicareaustralia.gov.au/provider/patients/late-breast-cancer.shtml, accessed 16 January, 2008.xvii. 
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6.3 Chemoprevention of  breast cancer

In 2007, Access Economics assessed the economic 
impact of the potential introduction of raloxifene and/or 
tamoxifen to prevent breast cancer in Australia and NSW, 
analysing the cost effectiveness of both drugs when used 
as chemopreventive agents compared with no treatment.   
This section summarises the fi ndings of that research, and 
the potential gains of chemoprevention of breast cancer in 
terms of wellbeing gains if such a public health program were 
initiated in future years.  Such public programs would not be 
possible without the evidence from the clinical trials on which 
the cost effectiveness analysis was based.

6.3.1 Data and methods

A literature review was undertaken to investigate the 
various clinical evidence for the effi cacy of tamoxifen and 
raloxifene in preventing breast cancer and the likelihood of 
various other impacts (such as on osteoporotic fractures, 
thromboembolic (TE) events, uterine cancer, cataract 
development and surgery, mortality) in order to derive 
sound parameter values for the modelling.  Various trial data 
outcomes from around the world were reviewed, notably:

the National Surgical Adjuvant Breast and Bowel Project  ▪
Breast Cancer Prevention Trial (NSABP BCPT) – 
tamoxifen or a placebo in women at increased risk of 
breast cancer;

the Italian Tamoxifen Prevention Study – tamoxifen or  ▪
placebo in women with a hysterectomy;

the Royal Marsden Hospital Trial – tamoxifen or  ▪
placebo for women with a positive family history of 
breast cancer;

the International Breast Cancer Intervention Study–  ▪
tamoxifen or placebo for women at increased risk of 
breast cancer;

the Multiple Outcomes of Raloxifene Evaluation Trial and  ▪
its follow-on Continuing Outcomes Relevant to Evista 
Trial – raloxifene or placebo in postmenopausal women 
with osteoporosis;

NSABP Study of Tamoxifen and Raloxifene (NSABP  ▪
STAR) Trial – tamoxifen or raloxifene in postmenopausal 
women at increased risk of breast cancer; and

Raloxifene Use For The Heart Trial – raloxifene or  ▪
placebo in postmenopausal women with coronary heart 
disease or with multiple risk factors for it.

Although three scenarios were specifi ed for the modelling, 
only the results of Scenario B are summarised here, as 
this scenario was found to be most cost effective (which 
accorded with the expectations from the literature).  In 
the other two scenarios, the drugs were modelled as being 
administered to all postmenopausal women in the Australian/
NSW populations except those at high risk of TE events at 
different modelled effi cacy rates.  In Scenario B the drugs 
were modelled as administered to postmenopausal women 
at high risk of invasive breast cancer (fi ve year risk greater 
than 1.67% using the Gail model), except those at high risk of 
TE events.  The comparator is no prevention treatment.

The duration of chemopreventive effects was modelled as 
the fi ve years of chemoprevention.  The age of menopause 
was modelled as a gamma distribution with a left tail.  Non-
invasive cancers were excluded as were ‘grey areas’ (stroke 
and coronary heart disease impacts).  Discount rates were 
based on Access Economics macroeconomic forecasts.  The 
‘base year’ was set as 2005.  

6.3.2 Markov Modelling

A Markov Cost effectiveness Model was constructed using 
TreeAge Pro Suite 2006 Release 1.2 and was integrated 
with Microsoft Excel to calculate conditional transitional 
probabilities dependent upon an individual woman’s historical 
health profi le.  A simplifi ed diagram of the Markov Model and 
pathways illustrates the eight separate health states modelled 
with a structural restriction that a woman is only able to be 
in a single health state for each cycle (one year).  The model 
was evaluated using Monte Carlo Microsimulation. 
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Simplifi ed Markov Model Tree
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The costs and benefi ts of the impacts of the various 
outcomes were calculated from a wide range of data sources.   
The analysis of benefi ts focused on the two major benefi ts:

the cost savings from cases of breast cancer avoided  ▪
including health system expenditures, various other 
fi nancial costs, productivity losses avoided, and savings of 
human wellbeing (QALYs); and

the cost savings from osteoporotic fractures avoided  ▪
also comprising health system expenditures, various 
other fi nancial costs, productivity losses avoided, and 
QALY gains.

The analysis of costs focused on four major types 
of costs:

the cost of identifying the target groups and  ▪
administering the tamoxifen and raloxifene drugs 
to them;

the cost of increased incidence of uterine cancer (health  ▪
system expenditures, various other fi nancial costs, 
productivity losses avoided, and QALYs);

the cost of increased incidence of TE events (health  ▪
system expenditures, various other fi nancial costs, 
productivity losses avoided, and QALYs); and

the cost of increased incidence of cataract (health  ▪
system expenditures, various other fi nancial costs, 
productivity losses avoided, and QALYs).

The various trial data showed:

a reduced risk of ER+ invasive breast cancer for both  ▪
tamoxifen and raloxifene (both drugs to a similar extent);

a reduced risk of non-invasive cancer for tamoxifen only; ▪

an reduced risk of osteoporotic fracture for both drugs  ▪
(both drugs to a similar extent);

an increased risk of TE events for both drugs (raloxifene  ▪
less than tamoxifen);

an increased risk of uterine cancer for tamoxifen but  ▪
not raloxifene;

an increased risk of cataract development and surgery  ▪
(raloxifene less than tamoxifen); and

no strong evidence for an impact on stroke or coronary  ▪
events, and no data on overall relative mortality rates.

For Scenario B, the relative risk parameters were drawn from 
the NSABP BCPT and STAR trials and summarised in the 
table below.

Table 6.6 Summary of key parameters – relative risks

Source: Access Economics (2007).

From STAR & NSABP BCPT trials

Relative Risks From Trials raloxifene tamoxifen

ER+ Breast Cancer 0.31 0.31

Endometrial Cancer (<50) 1.00 1.21

Endometrial Cancer (50+) 1.00 4.01

VTE event 2.47 3.10

Osteoporotic Fracture (<50) 0.81 0.88

Osteoporotic Fracture (50+) 0.73 0.79

Cataract 1.11 1.14
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6.3.3 Cost effectiveness and net wellbeing gains

The Monte Carlo Microsimulation analysis was undertaken 
with a total eligible population (at high risk of breast cancer) 
for Australia was 337,418 and for NSW was 112,867.  The 
results are summarised in Table 6.7.

Incremental cost effectiveness ratios (ICERs) were lower  ▪
for raloxifene than tamoxifen.

Relative to an ICER benchmark sometimes used  ▪
(informally) in considering fi nancing decisions for 
pharmaceutical products — $60,000/QALY — 
raloxifene and tamoxifen were both found to be cost 
effective for women at high risk of breast cancer.

For raloxifene, the more cost effective intervention, the 
NPV of costs and benefi ts were estimated for women in the 
target populations in 2005 until their death.  

Raloxifene chemoprevention averted 8,800 breast cancers 
in Australia and 3,100 in NSW, as well as averting thousands 
of fractures and TE events.  However, the model showed an 
estimated 1,000 extra cataracts Australia-wide and 300 in 
NSW (Table 6.8). 

While the health system costs of chemoprevention 
outweighed the savings in productivity and other indirect 
benefi ts, overall the main benefi t was the gain in wellbeing – 
20,134 DALYs averted in Australia of which 4,848 would be 
in NSW.  These gains can be converted to dollars using the 
VSLY estimates.

If raloxifene were administered in Australia to 
postmenopausal women at high risk of breast cancer over 
the next fi ve years, the potential gains in wellbeing would 
have a NPV of $5 billion ($3.1 billion to $6.9 billion), of which 
$1.2 billion ($0.8-$1.7 billion) would be realised in NSW.

Table 6.7 ICERs ($/QALY) – summary 2005

Table 6.8 Costs, benefi ts and wellbeing gains, raloxifene chemoprevention, Australia and NSW

Australia NSW

raloxifene $20,982 $25,033

tamoxifen $39,488 $65,534

Australia NSW

Breast cancer avoided (no.) 8,800 3,100

Fractures avoided (no.) 1,200 500

TE events averted (no.) 3,600 1,400

Cataract (no.) 1,000 300

BoD averted (DALYs) 20,134 4,848

Health system costs ($m) 691.0 222.0

Indirect costs ($m) -237.2 -83.2

Total economic costs ($m) 453.7 138.8

If raloxifene were administered in Australia to 
postmenopausal women at high risk of breast cancer over 
the next fi ve years, the potential gains in wellbeing would
have a NPV of $5 billion ($3.1 billion to $6.9 billion), of which
$1.2 billion ($0.8-$1.7 billion) would be realised in NSW.
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Glossary of acronyms

ABS  Australian Bureau of Statistics

AIHW  Australian Institute of Health and Welfare

ASRC  Australian Standard Research Classifi cation

B/C (ratio) benefi t/cost (ratio)

BCPT  Breast Cancer Prevention Trial (NSABP)

BoD  burden of disease

CISNet  Cancer Intervention and Surveillance 
  Modelling Network

CSL  Commonwealth Serum Laboratories Ltd

CY  calendar year

DALY   Disability Adjusted Life Year

FISH  fl uorescence in situ hybridisation

FY  fi nancial year

GDP  gross domestic product

GSP  gross state product

HER2  human epidermal growth factor receptor 2

HPV  human papillomavirus

ICER  incremental cost effectiveness ratio

NCI  National Cancer Institute (US)

NIH  National Institutes of Health

NPV  net present value

NSABP  National Surgical Adjuvant Breast and 
  Bowel Project

NSW  New South Wales

OECD  Organization for Economic Cooperation 
  and Development

PNP  private non-profi t

QALY  Quality Adjusted Life Year

R&D  research and development

RFCD  research fi elds, courses and disciplines

ROI  return on investment

SEO  socioeconomic objective 

STAR  Study of Tamoxifen and Raloxifene 
  (NSABP)

TE  thromboembolism (or thromboembolic)

UK  United Kingdom

US  United States

VSL(Y)  Value of a Statistical Life (Year)

WTA  willingness to accept

WTP  willingness to pay

YLD  Year of healthy life Lost due to Disability

YLL  Year of Life Lost due to 
  premature mortality
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