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The economic beneﬁts of eliminating Indigenous
health inequality in the Northern Territory
Yuejen Zhao1, Siva R Vemuri2, Dinesh Arya1
Abstract
The known Although there are estimates of Indigenous health
expenditure, little information is available regarding the total
economic burden of Indigenous health inequality.
The new Indigenous health inequality is a substantial
economic deadweight, costing the Northern Territory an
estimated $16.7 billion between 2009 and 2013 (43% from
lost life-years, 35% from lost productivity, 22% from higher
direct health costs), equivalent to 19% of the NT gross state
product.
The implications Closing the Indigenous gap will have farreaching potential beneﬁts for the economic future of the NT.

T

he Northern Territory covers one-sixth of the Australian
landmass, but includes only 1% of its population.
Aboriginal and Torres Strait Islander (Indigenous) people
constitute about 27% of the NT population (compared with
2.5% nationally) (Box 1).1 Compared with the rest of the population, Indigenous Australians have disproportionate levels of
social isolation, poverty, unemployment, lack of education, and
inadequate access to health care.2 They also suffer poorer health;
for Indigenous people in the NT born between 2010 and 2012, life
expectancy at birth was 63 (men) and 69 years (women),3 17 and
14 years less than for non-Indigenous Territorians.
There is consensus that closing the health gap between Indigenous
and non-Indigenous Australians requires concerted efforts by all
sections of society. In 2009, Australian governments announced a
vision for eliminating this gap within a generation: that is, by 2031
(“Closing the Gap”).4 The main focus was on broad consultations
with Indigenous people about a range of measures, including
health, childcare, schooling and economic participation.4
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In this regard, two important questions were asked but remained
largely unexplored:


How much does the Indigenous health gap cost society?



What are the potential economic beneﬁts if the gap were to be
eliminated?

The purpose of our study was to provide basic information on the
potential economic beneﬁts of reducing the Indigenous health gap,
by quantifying the magnitude of the economic burden associated
with Indigenous health inequality in the NT on the basis of
standard cost-of-illness methodology and using the most recent
data.5-7

Methods
Life expectancy was calculated using population and death
data for 2009e2013. Indigenous and non-Indigenous resident
population and death registration data were gathered from the
Australian Bureau of Statistics and the Australian Coordinating

Objectives: To estimate the potential economic beneﬁts of
closing the Indigenous health gap by quantifying the economic
burden associated with Indigenous health inequality in the
Northern Territory.
Design, setting and participants: A cost-of-illness study was
conducted from a societal perspective for NT residents for the
period 2009e2013. The total cost of the Indigenous health gap
was estimated by calculating the cost differences between
Indigenous and non-Indigenous populations in health services,
lost productivity and lost life-years on the basis of data from the
2011 census, as well as on burden of disease, health expenditure,
welfare, taxation and other published ﬁnancial data.
Main outcome measures: The total and per capita costs in
three categories were analysed: direct health costs, the indirect
costs of lost productivity, and intangible costs associated with
premature deaths.
Results: The excess cost of the Indigenous health gap was
estimated to be $16.7 billion for the 5-year study period,
equivalent to 19% of the NT gross state product. The excess
costs associated with the Indigenous health gap included
22% caused by higher health expenditure for servicing the gap,
35% attributable to lost productivity caused by illness, and
43% associated with lost life-years.
Conclusions: Our ﬁndings highlight the long term potential
beneﬁts of the Australian governments’ Closing the Gap initiative
for the NT. Successful implementation of this initiative will
require improving government services by combating
discrimination, developing local economies, overcoming poverty,
and reducing the disadvantages associated with remoteness.

Registry.8 The cost-of-illness approach was adopted for estimating
the costs associated with the Indigenous health gap from a societal
perspective; that is, all costs were included, regardless of who paid
or received the payment: individuals, health care providers,
Indigenous and non-Indigenous populations, or a government.7
This approach casts light on the overall magnitude and distribution of the economic costs of illness. All values were expressed in
2011 Australian dollars to account for inﬂation.
1 Baseline demographic and socio-economic data for
Indigenous and non-Indigenous people in the
Northern Territory, 2011*

Population

Indigenous
residents

Non-Indigenous
residents

56 778 (26.8%)

155 165 (73.2%)

Completed year 12

9%

42%

Employed

22%

62%

Weekly personal income, mean

$398

$991

Residing in remote area

63%

6%

* Source: Australian Bureau of Statistics 2011 Census. u
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The total monetary value of the Indigenous health gap was estimated by calculating cost differences between the Indigenous and
non-Indigenous populations in three categories: direct health costs
(hospital, primary care, and other health services, including public
health);9 indirect costs associated with lost productivity (missed
income, welfare payments, and missed tax revenue, assuming
equal opportunity for employment for Indigenous and nonIndigenous people);7 and intangible costs associated with premature deaths (based on years of life lost, YLL).7
Direct health costs were derived from data on overall health
expenditure for Australia and expenditure for Indigenous people
speciﬁcally;9,10 expenditure for non-Indigenous people was
calculated by subtracting Indigenous expenditure from total
expenditure. The cost differential (excess cost) for Indigenous
health care was estimated by calculating the difference between
actual expenditure on Indigenous health care and the estimated
expenditure if the per capita costs were the same as for nonIndigenous NT residents.
A workforce supply and demand framework was used to assess
the indirect costs caused by lost productivity, based on census data
and other sources for employment, taxation and welfare payment
data (Box 2).1,7,11 Indirect costs (productivity loss) encompassed

excess welfare payments by governments, missed tax revenue, and
lost efﬁciencies for the economy related to inadequate human
capital development and human resources utilisation. The estimation of indirect costs is described in the Appendix.
The intangible costs attributable to the higher burden of disease
were estimated by multiplying the excess YLLs by the value of a
statistical life-year (VSLY).12 The YLLs were calculated using NT
death data linked with the age-speciﬁc life expectancies from the
Australian Burden of Disease (BOD) study.13 Following the BOD
methodology, YLLs were not discounted for future years, and were
costed at $120 000 per life-year, based on the review by Access
Economics.12 Sensitivity analysis was undertaken with VSLY
assumed to be $50 000, $100 000 or $140 000 per YLL. General
inﬂation rates were applied to pricing the VSLY between 2009
and 2013.
Ethics approval
This study was endorsed by the Human Research Ethics Committee of the NT Department of Health and the Menzies School of
Health Research (reference, HREC-2015-2400).

Results
Between 1 January 2009 and 31 December 2013, 9867
deaths of NT residents were registered; 62% were males,
and 47% were Indigenous Australians (mean age at
death, 51 years v 67 years for non-Indigenous deaths).
Life expectancy at birth for Indigenous men and women
was 64 and 69 years respectively, each 15 years lower
than for non-Indigenous residents (79 and 84 years
respectively).

2 Estimated supply and demand curves in the Indigenous and
non-Indigenous labour markets, Northern Territory, 2011

Over the 5-year study period, direct health costs totalled
$9.3 billion (2011 dollars), of which 58% were incurred
by Indigenous patients (Box 3), more than double their
proportion of the NT population. Per capita expenditure
for Indigenous patients was 3.2 times that for nonIndigenous patients (based on total 5-year estimated
resident population numbers: Indigenous, 345 968; nonIndigenous, 819 551). This ratio was slightly higher for
hospital (3.5) than for primary care and other services
(each 3.1). The total excess direct health costs were estimated at $3.7 billion during the 5 years, equivalent to
about 40% of total expenditure (Box 3).

Data sources: Australian Bureau of Statistics 2011 Census, Basic Community Proﬁle and Indigenous
Proﬁle, Northern Territory.1 At the minimum wage, approximately 85% of the Indigenous
working-age population (point A) would be willing to supply labour, compared with a demand
for Indigenous labour at this level of only 22% (point B). u

The indirect costs arising from lost productivity were
estimated by matching the Indigenous supplyedemand

Indigenous

Non-Indigenous

Excess cost*

Hospital

Primary care

Other

Hospital

Primary care

Other

Hospital

Primary care

Other

Totaly

2009

1580

340

427

147

231

323

111

241

289

100

630 (39.8%)

2010

1696

365

454

162

248

344

122

260

309

110

679 (40.0%)

2011

1967

411

514

212

280

389

160

293

349

144

786 (40.0%)

2012

2084

439

528

238

299

399

180

313

360

162

835 (40.1%)

2013

1966

455

483

201

310

365

152

327

331

138

796 (40.5%)

2009e2013

9293

2011

2406

961

1369

1820

727

1433

1638

654

3725 (40.1%)

Sources: References 9 and 10. * Difference between actual Indigenous expenditure and estimated expenditure were the per capita costs the same as for non-Indigenous NT
residents. † Proportion of total expenditure in parentheses. u
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3 Direct health costs for Indigenous and non-Indigenous people in the Northern Territory, 2009e2013, by area of expenditure
($ million, 2011)
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4 Cost estimates of Indigenous health inequality in the Northern Territory, 2009e2013 ($ million, 2011)
Direct health costs

Indirect costs

Intangible costs

Total excess costs

2009

630

2010

679

GSP

Total excess costs as proportion of GSP

1100

1218

1133

1260

2947

15 887

18.6%

3071

16 456

18.7%

2011

786

1167

1332

3284

16 870

19.5%

2012

835

1202

1936

3973

18 131

21.9%

2013
2009e2013

796

1238

1429

3463

19 463

17.8%

3725 (22.2%*)

5838 (34.9%*)

7175 (42.9%*)

16 739

86 806

19.3%

GSP ¼ Gross state product. * Proportion of total excess costs. u

balance (equilibrium) with that of the non-Indigenous workforce
(Box 2). The excess costs associated with lost productivity attributable to the Indigenous health gap were estimated to be
$1.17 billion in 2011, of which $359 million (31%) were excess
welfare payments, $293 million (25%) foregone tax revenue, and
$515 million (44%) lost efﬁciencies (Appendix). The total costs of
lost productivity attributed to Indigenous health inequality
totalled $5.8 billion during 2009e2013 (Box 4). Wage responsiveness (elasticity) of demand was 1.8, and responsiveness of supply
of the Indigenous workforce was 1.5, indicating that the demand
and supply for the Indigenous workforce were respectively
80% and 50% higher than those for the non-Indigenous workforce
(each 1.0 for demand and supply; Box 2). Based on Box 2, about
20 000 extra jobs at the average wage level would be required to
close the gap, equivalent to a 14% expansion of the NT economy.
The intangible cost (burden of disease) estimates were based on
excess YLLs. Over the 5-year period, there were 153 458 YLLs in the
NT, 87 439 of which (57%) were attributable to Indigenous people,
a rate that was 3.1 times that for the non-Indigenous population.
The excess 59 571 Indigenous YLLs was equivalent to a total cost
of $7.2 billion between 2009 and 2013 (Box 4). Intangible costs
comprised the largest category of excess costs in the NT (43%),
substantially higher than either direct health costs (22%) or indirect
costs caused by lost productivity (35%) (Box 4).
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The total costs resulting from Indigenous health inequality in the
NT during 2009e2013 were estimated to be about $16.7 billion,
equivalent to nearly one-ﬁfth of the NT gross state product (GSP)
for this period (Box 4).14 This result suggests that eliminating the
Indigenous health gap could potentially save $745 million each
year in direct health costs alone. In the medium and long term,
closing the gap would save $13 billion in indirect and intangible
costs over 5 years; savings in direct health costs would be less than
one-quarter of the total long term ﬁnancial beneﬁt of closing the
gap.
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The results of our sensitivity analysis are included in the Appendix.

Discussion
We present evidence that Indigenous health inequality in the NT is
both substantial and costly. The total costs attributable to Indigenous health inequality between 2009 and 2013 amounted to
$16.7 billion, equivalent to 19% of GSP, a measure of the size of the
NT economy. As a comparison, the costs of health inequalities for
African, Asian and Hispanic Americans in the United States were
estimated to be US$1.24 trillion during 2003e2006, corresponding
to 2.4% of the American gross domestic product (GDP).5 The life
expectancy gap between black and white Americans was only 4
years in 2010,15 as opposed to the 15 years between the Indigenous
and non-Indigenous populations in the NT. A European Union

study showed that the cost associated with socio-economic health
inequalities was equivalent to 9.4% of GDP.6 Using the general
equilibrium what-if analysis, an earlier Deloitte Access Economics
study reported that the Indigenous employment gap imposed a
cost of close to 10% of GSP in the NT.2 Our study found that 40% of
direct health costs in the NT were associated with Indigenous
health inequality, higher than the corresponding ﬁgures in the US
(30%) and EU studies (20%).5,6
Our ﬁndings suggest that there would be enormous ﬁnancial
beneﬁts for the NT in the longer term should closing the gap
become a reality. The evidence we have presented implies that the
total potential long term beneﬁts would be $3.3 billion annually in
real terms, and a boost of nearly 20% of GSP in relative terms
(Box 4), double the projection by the Deloitte study (9% over
20 years).2 A possible explanation for this difference may be the
different focuses of the studies: the Deloitte analysis concentrated
on employment, whereas we assessed much broader beneﬁts from
a societal perspective. Closing the gap is feasible: between 1994 and
2008, Indigenous employment in Australia increased by 55e70%.16
There are many contributors to health inequality in the NT. Poverty
is a cause and consequence of ill health, and the Indigenous population is particularly vulnerable to poverty, especially in remote
areas. For example, the NT market basket survey of food and drink
prices found that in 2014 they were 54% higher in remote than in
urban areas.17 After adjusting for these higher prices, the real income of the average Indigenous person living in a remote community was only 29% of the overall NT average. Thirty per cent of
NT Indigenous people are located 50 kilometres or more from a
primary school and 100 kilometres or more from a health clinic.
Remote areas lack economies of scale; 87% of NT Indigenous
communities have populations of less than 100 people. Strategies
for redressing health disparities should consider how the impact of
remoteness might be ameliorated. Solutions may include ensuring
access to essential government services for people residing in
remote areas, and facilitating resettlement for those who wish to
move to larger population centres.18 Overcoming the effects of
remoteness, improving public housing, and raising living standards are necessary prerequisites for closing the gap,19 and will
also allow economies of scale and a larger population base, which
mean that education and health services can be provided more
efﬁciently. This, in turn, will facilitate better access to labour
markets for Indigenous people.
Economic growth in Indigenous communities is fundamental to
improving Indigenous health and saving Indigenous human resources in the longer term.11 Closing the Indigenous health gap
must therefore be seen more broadly as being dependent on closing
gaps in both education and employment. We found that the income
responsiveness of demand and supply (elasticity) for the Indigenous workforce was much greater than for the non-Indigenous
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population (80% and 50% higher respectively). This remarkable
ﬁnding is consistent with other studies which have found that the
response to improving education and employment opportunities
is greater for remote Indigenous than for non-remote nonIndigenous populations.20 That poor Indigenous health can be
improved by reducing poverty is a testable hypothesis, as it focuses
on tackling the root cause of ill health, and contributes to economic
growth and prosperity.
Several technical health economic innovations were explored in
our analysis. We adopted the cost-of-illness approach for assessing
health inequality, a technique successfully applied in a recent US
study.5 We incorporated BOD data into our analysis; this is the ﬁrst
study to use such data to estimate the costs of health inequality. We
developed a supply and demand model of the NT workforce, using
empirical data to determine the indirect costs of lost productivity
attributable to the Indigenous health gap.
There were several potential limitations to our study. First, we
acknowledge that our cost estimates of health inequality may not be
precise. The indirect and intangible cost estimates were based on
economic modelling and a pre-speciﬁed VSLY; however, it is likely
that the assumed VSLY was conservative.12 Second, we made no
allowance for a deﬁnite timeframe for closing the gap, primarily
because this depends on the implementation of the Closing the Gap
policy. Third, our costings may be incomplete, as we did not include
transport, capital, informal care and crime-related costs. Finally,
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Notwithstanding these limitations, our study indicates that,
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development.
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there was no in depth discussion of possible solutions for healthrelated inequality. Genetic factors play only a limited role in Indigenous health inequality21 when compared with more important and
interconnected political and socio-economic factors, such as lower
living standards, income and employment, lack of access to education2,21 and primary health care,22 and social isolation.18
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