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Climate plays an important role in human health and it is well-established that climate
change can have very significant impacts in this regard. In partnership with The
Lancet and MJA, we present here the inaugural Australian Countdown assessment of
progress on climate change and health. This comprehensive assessment examines 41
indicators across five broad sections: climate change impacts, exposures, and
vulnerability; adaptation, planning, and resilience for health; mitigation actions and
health co-benefits; economics and finance; and public and political engagement.
These indicators and the methods used for each are largely consistent with those of
the Lancet Countdown global assessment published in October 2017, but with an
Australian focus. Particularly significant developments include the addition of a new
indicator on mental health. Overall, we find that Australia is vulnerable to the impacts
of climate change on health, and that policy inaction in this regard threatens
Australian lives. In a number of respects Australia has gone backwards and now lags
behind other high-income countries such as Germany and the UK. Examples include
the persistence of a very high carbon-intensive energy system in Australia, and its

slow transition to renewables and low-carbon electricity generation. However, we also
find some examples of good progress such as heatwave response planning. Given the
overall poor state of progress on climate change and health in Australia, this country
now has an enormous opportunity to take action and protect human health and lives.
Australia has the technical knowhow and intellect to do this, and our annual updates
of this assessment will track Australia’s engagement with and progress on this vitally
important issue.
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Introduction
Climate is important to health and wellbeing especially where climates are extreme
and particularly variable, as in Australia. Despite having one of the world’s best
health systems, the health of Australians is highly vulnerable to the country’s climate
and weather extremes, as exemplified by the world’s largest epidemic thunderstorm
asthma event that took place in Melbourne on 21 November 2016.1 Australia therefore
needs a detailed understanding of and suite of health and wellbeing-related responses
to the impacts of climate change. While brief overviews of the impacts of climate
change on human health in Australia have been presented,2 this report is the first to
examine Australia’s broad progress on climate change and human health, including
considering its social, economic and political determinants, and progress towards
mitigation and adaptation.

Global assessments have shown the importance of climate change and human health.
In 2009, The Lancet concluded that “climate change is the biggest global health threat
of the 21st century”.3 This work was further developed and reported on in 2015,
pairing the earlier stark conclusion with the realisation that “tackling climate change
could be the greatest global health opportunity of the 21st century”.4 Most recently,
the Lancet Countdown, a multi-institutional collaboration spearheaded by University
College London (UCL), has examined progress on climate change and human health

at a global scale. Its first assessment was published online in October 20175 and will
be repeated annually through to 2030. This is consistent with the near-term timeline of
the Paris Agreement, which entered into force on 4 November 2016. The Agreement
builds upon the United Nations Framework Convention on Climate Change and, for
the first time, brings all nations into a common cause to undertake ambitious efforts to
combat climate change and adapt to its effects.6

In partnership with The Lancet, UCL, and the MJA,7 Australia is one of a select few
countries to undertake their first national “Countdown” assessments. The publication
of this first Australian Countdown assessment is timed to coincide with the
publication of the Lancet Countdown’s second global assessment8 in order to enhance
both the national and international exposure of the assessments.

Methods
The Australian Countdown is a multidisciplinary and interdisciplinary collaborative
assessment led by The University of Sydney and Macquarie University. Relevant
experts from these two institutions and those from other Australian institutions with
required expertise were brought together to form the authorship team. Work on the
assessment commenced following the inaugural meeting of original team members in
September 2017.

The Lancet Countdown’s 2017 report tracked progress on health and climate change
across 40 indicators divided into five broad sections: climate change impacts,
exposures, and vulnerability; adaptation, planning, and resilience for health;

mitigation actions and health co-benefits; economics and finance; and public and
political engagement.

With the aim to establish indicators for Australia to monitor our own progress on
health and climate change, the Australian Countdown assessment adopts these same
sections and, where possible, the methods used by the Lancet Countdown report,5 as
detailed in its Supplementary appendix. Where more appropriate for an Australiafocused assessment or where it was possible to refine or improve on the original
method as more precise and comprehensive data or methods are available at the
national level, the method for the Australian indicators was modified or an alternative
method was employed. We have also modified the Lancet Countdown indicator titles
where necessary or changed some completely to provide a more relevant focus for
that indicator (e.g., 1.7.2 Marine primary productivity was changed to 1.7.2
Prevalence of malnutrition). One indicator was excluded because Australian data were
unavailable (3.5.2 Sectoral contributions to air pollution). Our Australian assessment
also introduced two entirely new indicators: 1.9, ‘mental health’; and 3.10, ‘soil
organic carbon’. Details of our methods, data and caveats are provided for each
indicator in the online Appendix. We also provide a brief summary of the method
within the text for each indictor here. Our final list of 41 indicators is given in Table
1.

Section 1: Climate change impacts, exposures, and vulnerability
In this section, we present preliminary indicators for selected climate change-related
exposures (temperature, heatwaves and disasters), vulnerabilities (changes in labour
capacity, food insecurity and malnutrition) and health impacts (climate-sensitive and

infectious diseases, non-accidental mortality and suicide). The frequency, intensity,
duration, seasonality and location of exposures interacts with multiple factors to
influence the resulting distribution and burden of disease. For example, Australia’s
most common mosquito-borne disease, Ross River virus, is affected by rainfall and
tides, while heat-related mortality rates differ among states, major cities and genders.
We cannot currently quantify climate change’s contribution to many health outcomes,
so we begin by discerning some baselines and exemplar trends.

1.1. Health effects of temperature change
We used a time series model with nonlinear function to examine the association
between summer daily mean temperature and non-accidental mortality in Australia’s
three biggest cities: Brisbane, Melbourne, and Sydney.9 We found significant linear
associations between exposure to higher temperatures and greater mortality in all
three cities (Figure A1) but the magnitude of the effect varied by city. While
increasing temperatures can exacerbate existing health problems in the Australian
population, the health impact of temperature change depends on the detailed
spatiotemporal trends of population and temperature over time.

Temperature anomalies were calculated relative to 1986–2008 from each city for
summer average temperature (Figure 1) showing that, between 2000 and 2016, human
exposure to atmospheric warming in the three biggest Australian cities was on
average about 0.9 °C. This suggests that Australian cities are highly vulnerable to
rising temperatures and consequent health impacts and that adaptive action for cities
is urgent.

1.2. Health effects of heatwaves
We defined a heatwave as minimum temperatures above the 95th percentile of each
city’s minimum temperatures for more than three days during the study period (19882009). Time series models were used to examine the association between heatwaves
and non-accidental mortality in the three biggest Australian cities.9 This indicator
shows that there were statistically significant associations between heatwaves and
mortality in all three cities (Figure 2), but the magnitude of the effect estimates varied
by city.

Change in annual heatwave length for the period 2000-2017 was calculated against
the annual mean for 1986–2008. Overall, the length of heatwaves increased in 2016
and 2017 in all three cities (Figure 3). Heatwave length varied considerably from year
to year, but between 2000 and 2017, the mean number of heatwave days increased
significantly by over two days in Australia. Given heatwave is an important risk factor
for mortality, adaptation strategies should be developed urgently to protect human
health from exposure to heatwaves.

1.3. Change in labour capacity
Workers’ compensation claims in Adelaide increased by 6.2% during heatwaves,
predominantly among outdoor male workers and tradespeople over 55 years.10 Annual
productivity losses from heat stress have been estimated at AUD616 per employed
person, equating to a national annual economic burden of around AUD5.8 billion
(95% CI: 5.2–7.3 billion) or 0.33-0.47% of Australia’s GDP.11 One study for the city
of Perth projects that by 2070, manual labour will be dangerous to perform on 15–26
days per year compared to 1 day per year at present for acclimatised people.12 For this

indicator we calculate total hours of labour lost due to heat in the agriculture, industry,
and service sectors in Australia (Figure 4). Over the period 2000-2017 there is
significant interannual variability, with two periods of particularly high labour loss: an
earlier period including the years 2001, 2002 and 2004; and a later period including
the years 2013, 2014, 2016 and 2017.

1.4. Lethality of weather-related disasters
The Emergency Events Database (EM-DAT) is used in Australia for consistency with
international assessments. It estimates that, between 1900 and 2017, 600 Australians
died from drought, 319 from floods, 248 from storms, 501 from bushfires and 509
from extreme temperature (totalling 2,177). However, the quality of the database has
been questioned13 and may not be accurate for Australia. For example, Blanchi et al.14
identified 825 deaths from wildfire over a slightly shorter period (1901-2011) and, so,
EM-DAT figures are likely underestimates.

1.5. Trends in overall burden of climate-sensitive diseases
Several health outcomes are known to be directly (e.g., heat and severe storms) or
indirectly (e.g., vector-borne disease and mental health) associated with climate. We
examined health outcomes linked with relative certainty to climate taken from global
burden of disease (GBD) estimates for Australia. Our analyses found few nationallevel trends suggestive of climate change impacts, perhaps because in a large and
climatically-diverse country such as Australia national-level data may ‘average out’ or
dilute trends of one sort or another at sub-national level (and GBD data cannot be
disaggregated to sub-national or local level to identify trends at this level). It may also
be that there are a whole series of mega-trends that are driving burden of disease at

the moment, and the climate signal is only detectable in specific diseases, or in
specific contexts within other diseases.

1.6. Climate-sensitive infectious diseases
As the most notified vector-borne disease in Australia, the relationship between
climate variability and Ross River virus infections has been studied in Queensland,
South Australia (SA), Western Australia (WA), Northern Territory (NT) and
Tasmania with results suggesting that rainfall, temperature and tidal level play an
important role in disease transmission.15-17 Similar associations were found for
Barmah Forest virus infection. Inter-annual weather variation is one determinant of
dengue outbreak receptivity in north Queensland.18 For enteric infections, studies in
SA, Queensland, WA, New South Wales (NSW) and Victoria showed that the
maximum temperatures and heatwaves significantly affect Salmonella infections,
including specific serotypes and phage types.19,20 However, no clear association
between weather and Campylobacter infections has been established in Australia.21

For this indicator we focussed on dengue fever by calculating the vectorial capacity of
its main mosquito vector, Aedes aegypti, over the period 1950-2050 in Australia
(Figures 5 and 6). Vectorial capacity refers to a vector’s ability to transmit disease to
humans and incorporates interactions between host, virus, and vector, assuming that
all three of these elements are present.5 There is a clear increasing trend of A. aegypti
vectorial capacity over this period (Figure 5), with the observed increase from the
1950s to 2016 being 13.7%. A particularly strong increase in the winter vectorial
capacity trough is resulting in decreasing annual seasonality (Figure 6).

1.7. Food insecurity and malnutrition
Food insecurity is associated with malnourishment and poor health. Climate change
may exacerbate food insecurity through direct (e.g., flood damage to crops) and
indirect mechanisms, such as reduced crop nutrients, such as protein, iron and zinc,
due to increased CO2 levels and scarcity-related food price increases.22
Wheat yield potential in Australia declined by 27% over a 26 year period from 1990
to 2015 due to reduced rainfall and to rising temperatures, although this is not fully
expressed in actual national yields due to an unprecedented rate of technology-driven
gains.23

1.7.1. Prevalence of food insecurity
Nationally, 4% of people experienced food insecurity (running out of food and being
unable to afford to buy more) in 2014.24 Rates were similar for all states and
territories but much greater food insecurity (22%) was found among Indigenous
people (20% in non-remote Australia, 31% in remote Australia).25 The current single
measure of food insecurity in Australia assesses only one dimension of food
insecurity (affordability) and is likely to underestimate the true prevalence.26
Assessment of all dimensions of food insecurity (e.g., physical availability, quality
etc.) would provide more accurate data. As yet, we have no indicator of climate
change’s health effects via food insecurity. However, drought-related (compared to
poverty-related) food insecurity is associated with poor mental health27 and could
form the basis of a future indicator. Effective adaptive strategies among Indigenous
Australians and other vulnerable groups, including women and children in lower
socio-economic groups, must be identified.

1.7.2. Prevalence of malnutrition
About two-thirds (63.4%) of adult Australians are overweight (35.5%) or obese
(27.9%) with slightly higher rates in regional and remote Australia compared to major
cities.24 Survey data indicate that adulthood overweight and obesity are on the rise in
Australia (1989-1990: 38%; 2004-2005: 54%).28

In 2014-15 only 5.1% of Australian adults and 5.1% of Australian children aged 2-18
years met the Australian Dietary Guidelines for recommended daily serves of both
fruit and vegetables:29 49.8% of adults and 68.1% of children met the guidelines for
fruit and 7.0% (adults) and 5.4% (children) for vegetables. In 2011-12 over one-third
(35%) of total daily energy consumed by Australians was from ‘discretionary’ (i.e.,
‘junk’) foods.24 While positive dietary changes have been observed in the Australian
population,30 it is important that we continue to monitor consumption in the face of
climate change, particularly among our most vulnerable groups.

Climate change may impact food price and therefore exacerbate inadequate
consumption of key food groups. For example, the Australian drought in 2005-2007
was reported to be the primary contributor to elevated food price – consumer price
increased for vegetables by 33% and fruit by 43%.31 Energy-dense nutrient-poor
foods are less affected by increases in costs of agricultural commodities. If food price
increases occur then individuals may shift from healthier food (often expensive) to
less healthy food (often less expensive) thus having a negative impact on health. It is
predicted that drought-related food price shocks may occur every 2-4 years in
Australia in the future, especially for foods such as fresh fruit and vegetables that are
supplied mainly by local producers.31

Research indicates that elevated CO2 may reduce levels of iron in C3 grains (e.g.,
wheat, maize, barley) and legumes (e.g., soybeans), and vegetables.32,33 While some
cereal foods are fortified with iron in Australia, a reduction in the iron content of
foods may have poor implications for nutrient intake as 23% of Australian females are
reported to have inadequate iron intakes.29 Research also suggests that elevated CO2
may also reduce zinc in C3 grains and legumes, and vegetables.32,33 This may be of
concern as a large minority in Australia also has inadequate usual zinc intake (37%
males and 9% females).29 These projected changes to plant nutritional content should
be taken into account when recommending to eat less animal-source food (which are
excellent sources of bioavailable iron and zinc) in favour of a plant-based diet.

Improved attention to monitoring the nutritional content of food entering the human
value chain will be important as we move forward to understand the combined
impacts of climate change, selection pressure by breeders, and soil nutrient depletion.
Perhaps more attention will need to be given to formulating human diets in relation to
gender, age, health status and reproductive status using optimal mixes of plant- and
animal-source food.

1.8. Migration and population displacement
Migration may harm health (e.g., from new exposure to communicable disease or
crowding arising from large-scale population displacement34,35). It may also promote
health (e.g., moving to a new country with better health care as active adaptation).
Migration attributable to climate change can be planned or forced in response to slow
changes, such as drought, or to sudden extreme events, such as flooding (Table

A3).35,36 Sea-level rise inundating vulnerable coastal residential, economic and
cultural assets will likely contribute to internal migration within Australia, as may
extreme heat and other extreme events. Climate change is also shifting the location of
agriculture and fisheries,37 and human settlements are likely to follow. Tasmania is
already preparing to receive internal Australian migrants.38 There are currently no
estimates of how many people have migrated due to climate change in Australia.

1.9. Mental health
Preliminary mapping of the climate change-mental health system has been
undertaken39 as recommended.5 We present a one-decade baseline indicator of that
system, the association between mean annual maximum temperatures and suicide
rates for Australian states and territories over the period 2007-2016. In Australia, hot
days have a damaging effect on whole-population mental health equivalent to that of
unemployment40 and predict hospitalisation for self-harm.41 Men and residents of the
NT are significantly disproportionately likely to die by self-harm. In warmer states
and territories, higher mean annual maximum temperatures predict elevated suicide
rates (Figure 7a). This association is reversed in cooler locations, where elevated
suicide rates are predicted by cooler maximum temperatures (Figure 7b). Future years
will record deviations from these baseline decal means. Adaptation planning for
unusually hot or cold weather could usefully consider the interaction between suicide,
gender, jurisdiction and local climate, with the aim of weakening temperature-suicide
associations.

Conclusion

Despite difficulties with data availability and attribution, it is evident that Australians
face non-trivial exposure to known climate change-related health-risk factors. Since
2000, our biggest cities have warmed considerably and we now have additional
annual heatwave days. Climate change threatens to exacerbate existing food insecurity
and malnutrition in Australia. We have no data on climate-related migration into
Australia (though migration is a known health-risk factor) and no plans to manage it.
Systems thinking (e.g., in mental health) may provide an approach that could help
Australia take a broad perspective on the range of actions it can and should take.

Section 2: Adaptation planning and resilience for health
Most of Australia operates under three nested tiers of government: local government
(e.g., city council), state/territory, and national government, which means that the
responsibility for climate change adaptation planning falls across multiple
jurisdictions. The three tiers of government have differing areas of responsibility,
from waste collection (local council) to health, transport and education (state/territory)
to income tax and international trade and diplomacy (federal). This governance
structure with competing priorities, within a vast and diverse landscape, means that
adaptation planning is relatively complex, not uniformly advanced, and varies in the
key priorities for action that have been identified.

2.1. Australian adaptation plans for health
With the notable exception of Queensland, there are no current standalone climate
change and health adaptation plans for Australia as a whole or for any of its other
states (New South Wales, South Australia, Tasmania, Victoria, Western Australia)
and territories (Australian Capital Territory (ACT) and NT). However, the nation,

these other states, and the ACT all have broad ranging climate change adaptation
plans or strategies.38,42-47 Each of these includes health to some extent. For example,
the national strategy43 includes a five page section on health and wellbeing, and the
Victorian plan includes a two page section on addressing the impacts on health and
human services. Climate change adaptation planning is also making its way into
related plans such as the Victorian public health and wellbeing plan (2015-2019). The
Human Health and Wellbeing Climate Change Adaptation Plan for Queensland48 is a
comprehensive 63-page document exploring not only the impacts of climate change
on health and wellbeing but also gaps and barriers to adaptation, opportunities and cobenefits, and pathways to respond, in addition to the particulars of the Plan itself.
Perhaps the most well-developed climate change health adaptation planning relates to
heat, with both a national and state/territory level plans in place (e.g., Commonwealth
Government49).

2.2. City-level climate change risk assessments
Climate change risk assessments and adaptation plans were sought for each of
Australia’s state and territory capital cities: Sydney, Melbourne, Brisbane, Perth,
Adelaide, Canberra, Hobart, and Darwin, which include approximately 15,600,000 or
67% of the total Australian population. Climate across these cities varies from cool
temperate with no distinct dry season to tropical with a distinct summer wet season
(Table A5).50,51

Other than the NT, all states and territories have at least one adaptation strategy sitting
within a broader climate change framework52-58 (Table A6). For Victoria, Queensland,
WA and Tasmania adaptation plans were state-wide only.38,46-48,59 NSW included a

regional approach that also included Sydney,60 and the ACT’s focus was on the city of
Canberra,42 which takes up the majority of the territory. Two strategies were
identified for each of WA48,61 and Tasmania.38,59 Not all strategies included impacts or
adaptation for health or health services, these being only implied under other sectors
for SA and Tasmania. Only three of the state/territory strategies were comprehensive
(ACT, Queensland, and WA), the NSW strategy was somewhat comprehensive and
the remaining ones were lacking in detail in either approach or planned actions. The
local governments of each of the eight capital cities, including Darwin in the NT, had
themselves conducted climate change risk assessments and/or had adaptation plans6268

(with Canberra’s being that of the ACT) (Table A7). Of these, only three explicitly

considered health and/or health services (Adelaide, Canberra, Sydney) implied with
regard to managing extreme events by one (Hobart). The plans by Canberra and
Hobart were comprehensive, and Sydney’s was somewhat comprehensive. Canberra’s
plan was the only one, at state or city level, to make explicit links between health and
other sectors. Details of health considerations and other sectors is included in Table
A6.

2.3. Detection and early warning of, preparedness for, and response to health
emergencies
Based on the latest WHO International Health Regulations (IHR) annual reporting
data, which has 167 countries’ self-reported implementation status of the IHR
capacities,69 Australia has the average value of 100% for the 13 core capacity
indicators in 2016, indicating a very high public health capacity to implement the IHR
effectively compared to the average value of 79% in the WHO Western Pacific

Region. However, it is noted that one of the limitations of the data is for capacity only
but not for actions taken in the nation.

In Australia, all the state/territory Departments of Health have established their
heatwave and population health response mechanism, targeting various vulnerable
populations. Given there is no universal heatwave definition, each health department
uses their own criteria. Recently the excess heat factor (EHF) has been recommended
by the Bureau of Meteorology.70 Other early warning mechanisms include the
Australian Red Cross Telecross Redi service,71 providing services to the elderly
during heatwaves in SA. An evaluation assessment72 suggested that the early heat and
health warning system initiated by the SA government was effective in terms of
significantly reducing the ambulance call-outs, emergency department presentations
and hospitalisations in Adelaide.

2.4. Climate information services for health
The Bureau of Meteorology currently provides real-time forecast services directly to
the health sector in three areas: ultraviolet (UV) radiation, heatwave, and
thunderstorm asthma (Table A8). Australia has one of the highest levels of UV
exposure and highest rates of skin cancer in the world. To help people know when to
protect themselves, the Bureau’s forecasts of UV Index (values given 3-hourly on a
scale of 1 to 11+) are included in local Bureau weather forecasts, the BOM Weather
app, online maps and tables, and also via the free SunSmart app.

Heatwaves cost more lives in Australia than all other natural hazards combined.73 The
Bureau issues national heatwave assessments and forecasts during the warm half of

the year (October-March) to show where heatwaves have occurred and when and
where excessive heat is expected during the coming week. These are based on the
Excess Heat Factor, which measures unusually high daily mean temperatures
compared to the local long-term climate and recent past.70

Following an unprecedented epidemic thunderstorm asthma event in Victoria in
2016,1 the Bureau of Meteorology and the Victorian Department of Health and
Human Services undertook a 3-year pilot of a new early warning service, starting in
2017, to provide the Victorian community and health sector with information to
respond to enhanced risk of thunderstorm asthma.

2.5. National assessment of vulnerability, impacts, and adaptation for health
The Garnaut Climate Change Review (2008)74 was primarily an analysis of the
economic impacts of climate change on Australia, following the UK’s Stern Review.75
The multisectoral analysis concluded that the costs of mitigating climate change
through reduced greenhouse gas emissions would be substantially less than dealing
with the consequences of inaction. The main recommendations included encouraging
investment in low emissions technologies through a carbon tax or an emissions
trading scheme. The 2011 update report76 recognised the additional and unquantifiable
value of Australia’s natural and social assets as additional reasons to reduce emissions
in Australia’s best interests. Australia’s Climate Commission has produced reports on
a broad range of climate change issues and topics,77,78 including extreme weather,79
global trends in renewable energy uptake and options for Australia,80-82 and
importantly the likely health impacts from climate change.83

2.6. Climate-resilient health infrastructure
Climate change risk assessments and adaptation plans of Australia’s state and territory
capital cities were examined to determine whether health infrastructure and the health
system more broadly were considered. Of the States’ and Territories’ adaptation
plans, those of NSW, Victoria, WA, SA, the ACT (Canberra) and Tasmania
mentioned infrastructure in relation to health. Of these, only WA and the ACT gave
any comprehensive consideration (Table A7, indicator 2.2). Of the capital cities, only
Adelaide considered infrastructure in relation to human health (Canberra being under
the ACT’s plan). Where health-related infrastructure was mentioned, it was usually in
relation to emergency service coordination and in responding to extreme heat (health
service load and protecting vulnerable community members), rather than in ensuring
long-term resilience and capacity to cope with less acute events (e.g., vector-borne
disease outbreaks) that will nonetheless cause additional strain on the health system.

Conclusion
Adaptation planning in Australia is, with the exception of the ACT, not very
comprehensive. Few jurisdictions recognise the importance of building resilience
through improving underlying population health, the impacts that climate change
(including extreme events) are likely to have on the health of the population, and the
need for the health system itself to be resilient and responsive to the challenges
brought by climate change. While many local councils have been active in adaptation
planning, their impact is geographically highly constrained and they are limited by
what is possible under State/Territory and Federal legislation. Heatwave response
planning is the area which is most advanced, with all States and Territories having a

plan in place that recognises the vulnerability of certain population groups to extreme
heat.

Section 3: Mitigation actions and health co-benefits
This section presents various indicators that cover the health benefits associated with
mitigating climate change through reductions in the carbon intensity of the energy
system, the phase-out of coal, as well as shifts towards lower-carbon intensive energy
and transportation systems. This section also covers indicators related to emissions
from meat production for human consumption, health-care sector emissions, as well
as data on soil organic carbon. There are many obvious health co-benefits associated
with moving away from coal and towards a cleaner energy and transportation system,
including those related to improvements in air quality.84,85 As a developed country,
Australia tracks relatively well in terms of indicators such as air pollution. However,
as evident from this section, there are many areas where Australia falls behind other
developed countries, especially regarding the transition towards cleaner energy,
transportation and agricultural solutions.

3.1. Carbon intensity of the energy system
On a global level, the carbon intensity of total primary energy supply (TPES) has
remained relatively stable since 1990. As can be seen from Figure 8, a reduction in
carbon intensity in developed countries such as Germany and the US has been offset
by an increased carbon intensity of energy supply in developing countries such as
China and India (see also Watts et al.5). However, looking at total global CO2
emissions, it is clear that these have increased substantially. Australia’s TPES
increased from 66 in the early 1970s to 78 in 2005, and slightly decreased thereafter.

This can be attributed to a growth in renewables, the closure of coal-fired power
plants, and a shift away from energy-intensive manufacturing and engineering
utilities.86 However, it has to be noted that Australia’s TPES continues to be the
highest of those presented in Figure 8.

3.2. Coal phase-out
The primary use of coal and coal products is power generation. Australia has 90% of
coal consumption devoted to power generation, and is one of the largest coal net
exporters (31% of world coal exports in 2015).87 According to data provided by the
International Energy Agency,87 world coal production declined in 2015 by 207 Mt.
World coal production accounts for 28% of the world total energy supply (second
behind oil which accounts for 31%). However, the share of coal is higher in terms of
electricity production (39%), while both renewables and gas account for 23% of
electricity production each. Leading countries for the primary coal supply are the
People’s Republic of China (48% of global production), the United States (11%),
followed by India, Australia and Indonesia. Together, these five countries account for
80% of primary coal supply.87

3.3. Zero-carbon emission electricity
This indicator draws upon data that considers both renewable and low-carbon
electricity generation. Renewable sources are defined as sources that produce energy
from renewable sources in a sustainable manner (this includes bioenergy, geothermal,
hydropower, ocean energy, solar energy and wind energy, but excludes nuclear).
Increase in the use of low carbon and renewable energy for electricity generation will

decrease the reliance on fossil fuels, and thus create improvements in air quality, with
benefits to health.5

Some countries such as Germany and the UK have seen rapid increases in the share of
renewable and low-carbon generation. In Australia, this increase has been much more
modest. From 1990 to 2015, share of electricity generation from renewable sources
increased from 11% to 17%, and 10% to 15% from low carbon sources (Figures 9 and
10). The Energy Network Australia has recently agreed on an ambitious target to
generate electricity with no carbon emission by 2050. Although detailed planning is
still not clear, more legislations including a carbon price would be needed to achieve
the clean future.88

3.4. Access to clean energy
Data from the World Bank demonstrates that essentially all of Australia’s population
has access to electricity. In 2016, 17.3% of Australia’s electricity was provided by
renewable energy sources; a significant increase compared to 2015 when renewable
energy provided 14.6% of Australia’s electricity.89 It is estimated that 42.3% of
Australia’s renewable energy was contributed by hydro plants in 2016, making hydro
an important contributor.89 Australia has a Renewable Energy Target (RET)
Regulation in place, with a target of 33,000 GWh for large-scale generation (wind and
solar farms or hydro-electric power stations) in 2020.90 About 17,500 GWh of
renewable energy was generated in 2016 towards meeting the large-scale component,
meaning that about half of the RET is achieved so far.89 Australia has a small-scale
renewable energy scheme, providing incentives for households or small businesses to
install small-scale renewable energy systems (e.g., solar hot water or solar

photovoltaic). About 135,000 solar rooftop systems were installed throughout 2016,
which was steady compared to the year before,89 but there are signs that uptake is
increasing, especially in SA where the government wants to roll out at least 50,000
home solar and battery systems.

However, and as noted above, Australia tracks behind other countries such as
Germany and the UK. Many of Australia’s remote and Indigenous communities still
lack reliable energy supply.91 Opportunities exist here to replace diesel generators
with solar and battery systems, also providing opportunities to Indigenous
communities and businesses in terms of reducing living costs, providing the ability to
return to country, and having the ability to install the internet which in turn opens up a
range of positive health, but also business, education and social outcomes.92

3.5. Exposure to ambient air pollution
Air pollution influences the respiratory system following inhalation and then affects
the cardiovascular system after transfer from the lungs to the blood. Fine particulate
matter such as particles less than 2.5 μm in diameter (PM2.5) causes premature death
from cardiorespiratory diseases, and is considered a good indicator of other outdoor
air pollution exposure.93 The two sub-indicators analysed the annual average PM2.5
concentrations in all major Australian cities and estimated the number of premature
deaths in 2015 due to exposure to anthropogenic (human made) sources of PM2.5
across Australia. Due to data limitations it was not possible to decompose the
anthropogenic PM2.5 into sector specific pollution.

3.5.1. Exposure to air pollution in cities

This indicator uses information on annual average background concentrations of
PM2.5 in typical urban settings. PM2.5 data were collected from the environmental
management government agencies in each state and territory. Annual average
concentrations were calculated for all monitoring sites within 50km of the centre of all
major Australian cities (defined as those urban areas with greater than 100,000
population in 2016). In all major Australian cities, the annual average PM2.5
concentrations were below the World Health Organization’s (WHO’s) annual
guideline of 10 µg/m³ and the Australian advisory reporting standard of 8 µg/m³.
PM2.5 pollution concentrations in these cities have generally remained stable over the
past few years.

3.5.2. Premature mortality from ambient air pollution by sector
Long-term exposure to PM2.5 causes reduced life expectancy and death from
cardiovascular and respiratory conditions. Around 2,900 premature deaths in 2015
were due to exposure to all anthropogenic sources of PM2.5 air pollution in Australia
(Figure 11), with more than 40% of these occurring in Sydney and Melbourne (from
our analysis based on Australian Bureau of Statistics (ABS) data, PM2.5 from van
Donkelaar et al.94 and WHO95). We consider this an underestimate of the actual health
burden due to air pollution. The air pollution exposure model we used tends to
underestimate PM2.5 concentrations compared to government agency monitoring sites.
Air pollution is also associated with a broad range of other health impacts apart from
mortality including increased hospitalisation, GP visits and medication usage. Longterm measures to reduce greenhouse gas emissions and minimise the impacts of
climate change will also have a range of short-term co-benefits including reducing
urban air pollution and the associated burden of disease.

3.6. Clean fuel use for transport
The uptake of electric vehicles (EVs) in Australia has been relatively slow compared
to international standards, facing barriers such as high purchase costs and poor
perceptions of charging infrastructure.96 This indicator shows the proportion of new
vehicle sales in Australia which were electric – the highest share was found in the
ACT, where EVs comprised 0.18% of new vehicle sales. The lowest share of EVs was
sold in WA, where they comprised only 0.03% of new sales. Overall, only 0.07% of
new cars sold in Australia in 2016 were EVs. In comparison, six countries achieved
an EV market share above 1% of their total car sale in 2016, including Norway
(29.0%), Netherlands (6.4%), Sweden (3.4%) and close to 1.5% in China, France and
UK.97

3.7. Sustainable travel infrastructure and uptake
This indicator comprises household travel data for the capital city of each Australian
state and territory. The data was sourced from the Australian Bureau of Infrastructure,
Transport and Regional Economics (BITRE), who provide research to the Australian
Government Department of Infrastructure, Regional Development and Cities. It is
found that Canberran’s have the highest number of km travelled per capita, as well as
the highest number of km travelled in private modes (per capita). Hobart, however,
was found to have the greatest share of passenger km travelled in private modes
(96%). Sydney, Australia’s most populous city, had the lowest share of passenger km
associated with private transport (86%).

In terms of share models for transportation, compared to other global major cities,
Australian cities have a very high proportion of private car driving, close to 70% of
trips for Sydney and close to 80% of trips for Melbourne.5,98 More strategies should
be taken to promote active transportation in Australia as a co-benefit analysis in
Adelaide shows that by shifting 40% of vehicle kilometres travelled (VKT) by
passenger vehicles to active transport, significant reduction in annual average urban
PM2.5 could be achieved with associated net health benefits due to improved air
quality and increased physical activity.99

3.8. Ruminant meat for human consumption
We selected specific input-output sectors pertaining to the production of ‘beef cattle’
for meat and traced the supply chains of those sectors using consumption-based inputoutput analysis.100 Our assessment takes into account all individual supply chains that
are required for the production of ‘beef cattle’ for meat. These so-called “upstream
supply chains” are vast and infinite, hence inclusion of these supply chains in the
assessment ensures that all environmental impacts are taken into account.101 Our
supply chain assessment indicates that electricity supply, road freight and water
supply are key inputs responsible for the large greenhouse gas footprint of the beef
cattle sector. This assessment, however, does not account for different production
systems, weights of livestock carcasses and weather patterns, as greenhouse gas
emissions vary across these factors.

3.9. Health-care sector emissions
This indicator involves assessing the carbon footprint of 15 selected sectors that make
up Australia’s health care system. To this end, a comprehensive input-output database

for Australia’s economy was coupled with data on CO2-equivalent (CO2-e) emissions
and expenditure data on Australian health care, to analyse the supply chain CO2-e
emissions for the health care sectors. This integration, commonly known as hybrid life
cycle assessment, allowed for the quantification of CO2-e emissions in all upstream
supply chains that provide inputs to the health care system. Results show that public
and private hospitals make up almost half of the total CO2-e emissions (35.8
megatonnes) of the health care sector. Out of the eight Australian states/territories
assessed, the state of NSW has the largest health care expenditure, hence the largest
CO2-e footprint, followed by Victoria and Queensland. These three Australian states
contribute to about 75% of Australian total health care CO2-e emissions. Overall,
Australia’s health-care sector is responsible for 7% of total emissions. In comparison,
health-care sectors in the UK and USA account for about 3% and 10% of total
emissions of these countries, respectively.

3.10. Soil organic carbon
Soil organic carbon, i.e., the amount of carbon stored in the soil, is a component of
plant and animal materials in the soil that are in various stages of decay. Soil carbon
can be a significant source or sink for greenhouse gases.102,103 Management of soil
carbon is also central to maintaining soil health and ensuring global food security.104

In Australia, soil carbon levels have dropped by up to half of pre-agricultural levels in
many areas because of activities such as fallowing, cultivation, stubble burning or
removal, and overgrazing. Although there is a limit on the amount of organic carbon
that can be stored in soils, the large losses in the past means that many of Australia’s
agricultural soils have the potential for a large increase in soil organic carbon.105

Management and monitoring of soil carbon is a matter of national and international
importance.104 The Soil Carbon Research Program (SCaRP),106 to date the largest and
most extensive soil sampling and analysis program undertaken in Australia to
measure stocks of soil carbon, concluded in 2012.

Conclusion
The indicators in this section show that Australia still has a very high carbon-intensive
energy system, and has been slow to transition to renewable and low-carbon
generation in comparison to other developed countries, such as Germany or the UK.
Australian Federal Government has proposed to cut emissions by 26-28% on 2005
levels by 2030. Some State governments also set their own target for mitigation. For
example, NSW, Australia’s largest economy, has set a goal of net zero carbon by
2050 and allocated $500 million over five years to help shift to renewable energy.
However, challenges are ahead. Australia has a significant agricultural sector,
meaning that there are significant agricultural emissions and decreases in soil organic
carbon due to cultivation, meat production and overgrazing. Given the international
paradigm shift in energy policies leading to the increased uptake and costcompetitiveness of renewable energy,107 there is a strong case for Australia to invest
in the transition towards cleaner energy, transportation and agricultural solutions. As
well as longer-term climate benefits this will have substantial short-term co-benefits
such as reduced ground level air pollution.

Section 4: Economics and finance

This section will focus on economic and financial mechanisms that have been
implemented to protect human health from the impacts of climatic change. As pointed
out in the Garnaut Climate Change Review (2008), Australia has a significant interest
in adopting a strong and effective position on climate change mitigation, driven by the
country’s high sensitivity to climate change and its opportunity to do well in a world
of effective global mitigation. A major focus has been the reduction of greenhouse gas
emissions and the transformation of the electricity sector from predominantly fossil
fuel generation to a higher share of renewables.

4.1. Investments in zero-carbon energy and energy efficiency
The indicator reports the investment in renewable zero-carbon energy based on
actually installed generation capacity. Between 2012 and March 2017, approximately
2000 MW of plant capacity have been added to the Australian National Electricity
Market (NEM). Out of this additional capacity, 92% was in renewables with a share
of 80% wind and 12% solar.108 A further 125 MW of solar capacity and over 600 MW
of wind capacity was committed in March 2017, while an additional 20,000 MW of
generation proposals (62% wind, 25% gas, 11% solar, 1% water, 1% biomass) were
classified as being at an ‘advanced’ state, although not formally committed yet.109
Figure 12 illustrates the significant increase in new wind generation capacity since the
financial year 2005/06 for the NEM.

4.2. Investment in coal capacity
The indicator reports the investment in coal capacity between December 1998 and
March 2017. Over this period, new investment added over 15,200 MW of registered
generation capacity in the NEM, while almost 5500 MW of capacity were withdrawn.

As illustrated in Figure 12, for the period 1999-2008, there was typically a significant
investment in coal-fired generation, adding over 600 MW in 2000/01, over 800 MW
of capacity in 2001/02 and 2002/03, while another additional 750 MW were added in
2006/07. From 2008 onward, a flattening of electricity demand in combination with
increased incentives to invest in renewable plants, led to an oversupply of generation
capacity for several years. As a response, a significant share of coal-fired capacity was
removed from the market. Therefore, since 2009/10, investment in coal capacity has
decreased substantially, and for the majority of years coal-fired generation has been
removed from the market.

4.3. Funds divested from fossil fuels
Fossil fuel divestment aims to encourage institutions and investors to divest
themselves of assets involved in the extraction of fossil fuels and generation of energy
from fossil fuels. Several organisations have made binding commitments to divest
from coal companies, while others have agreed to avoid any investment in fossil fuel
companies. We provide two indicators for Australia tracking the divestment from
fossil fuels: one is the number of companies and government organisations who have
partially or entirely committed to divest from fossil fuels. According to a report by
350.org and Arabella Advisors,110 Australia has the most divestments per capita of
any developed nation. Over 140 organisations including pension funds, local
governments, universities, and corporations have committed to divest from fossil fuel
companies.

The other indicator is illustrated in Figure 13 which shows historical and announced
withdrawals of coal- and gas- fired power plants, i.e., divestment from fossil fuel

electricity generation. Between 2011 and 2022 over 8700 MW of fossil-fuel fired
capacity has been withdrawn or has been announced to be retired. This corresponds to
approximately 19.3% of the total generation capacity in the NEM for the financial
year 2017-18.

4.4. Economic losses due to climate-related extreme events
Climate change is expected to increase both the frequency and severity of natural
hazards such as tropical storms, droughts, bushfires, and flooding across the world.
Australia is unusual in the sense that each of these hazards can be responsible for a
probable maximum loss event that may cause significant damage to the community.
Furthermore, as suggested by several studies (see for example Garnaut,76 Hasson et
al.,111 and Murphy and Timbal112), various regions in Australia may be prone to
increased flooding or storm and bushfire activities in the future. The provided
indicator tracks the total insured economic losses from disaster events and is based on
numbers provided by the Insurance Council of Australia (ICA). Figure 14 shows the
cumulative annual insured losses arising from bushfires, cyclones, flooding, hail
storms, and tornados. While the graph suggests an increasing trend, it is important to
note that cumulative annual losses are often driven by a single or a small number of
extreme events. For example, in 2011, over 60% of insured losses can be attributed to
the Brisbane Flooding and Cyclone Yasi events, while in 2017 approximately 65% of
the losses were a result of Cyclone Debbie. The average annual loss over the 20002017 period was $1.33 billion, while over the last five years this figure has increased
to $1.96 billion.

4.5. Employment in low-carbon and high-carbon industries

This indicator suggests that direct full-time equivalent (FTE) employment in
renewable energy activities in Australia was approximately 11,150 people in 2015-16.
As illustrated by Figure 15, after an original boost for the period between 2009 and
2012, recently employment numbers have been declining. The 2015-16 figures
suggest a decrease in direct full-time employment of 2,150 FTE (-16%) from the
previous year (2014-15) and a decline of 8,070 FTE (-42%) from the peak of 19,220
in 2011-12. A similar trend can also be observed for the three states with the largest
populations (NSW, QLD and VIC). The decline can be mainly explained by the
decrease in the number of new roof-top solar photovoltaic (PV) system installations
(over a 60% decrease between 2011-12 and 2015-16).114

4.6. Fossil fuel subsidies
Fossil fuel subsidies can provide an indicator of a government’s support or lack of for
fossil fuel energy sources. There is increasing understanding of the need to reduce
fossil fuel subsidisation as a tactic for reducing global carbon emissions,115,116
however, there is a lack of comprehensive data for Australian subsidisation amounts.
The data included here is an estimate sum of subsidies exclusively for energy
production, which amounts to $63 million – 2.1% of total electricity generation
subsidies.

4.7. Coverage and strength of carbon pricing
Despite NSW having one of the world’s first mandatory emissions trading schemes
(beginning in 2003 and lasting just under a decade), Australia currently has no
national or state-based carbon price.117 In 2007, the then Liberal Prime Minister, John
Howard, floated the idea of a national emissions trading scheme. It was not

successful. Two subsequent prime ministers lost their positions, at least in part, due to
their positions on trying to implement an emissions trading scheme. In Australia, the
introduction of climate change policy, such as a carbon price, is highly politicised.

The Clean Energy Act, brought in by the Julia Gillard Labor government, began in
July 2012 and included an emissions trading scheme with a fixed price for all large
emitters of $23-24 a tonne.118 It was repealed two years later by the Tony Abbott led
Coalition government and replaced by the Emissions Reduction Fund - established to
buy up to $2.55 billion in carbon credits from emissions abatement activity rather than
actually force polluters to pay for their carbon emissions.119

4.8. Use of carbon pricing revenues
Australian Government budget documents indicate that in financial year 2012-2013,
Australia’s carbon price provided a revenue of $6.5 billion, and $6.6 billion in the
2013-2014 financial year.120,121 These revenue amounts are, however, highly
contested, as many emissions-intensive, trade-exposed industries received their
allocations for free, so the actual revenues were likely to be much lower.122 Revenue
was spent on compensating low- to middle-income earners and large companies
through free permits.123

As a consequence, it would be hard to identify any of this revenue that was used for
mitigation, adaptation, environmental tax reform or other relevant general funds as
suggested by this indicator. The current replacement, the Emissions Reduction Fund,
which operates under the Direct Action suite of policies, pays companies for projects

that cut the amount of greenhouse gases they create via an auction, hence they cannot
really be seen to create revenue.

4.9. Spending on adaptation for health and health-related activities
As a leading organisation promoting and supporting climate change adaptation for
health and health-related activities, the National Climate Change Adaptation Research
Facility (NCCARF) was established in 2008 by the Australian Government
Department of Environment and Energy with $50 million over five years, supporting
around 100 projects and eight networks including a human health network. Over the
period 2014-2017, NCCARF phase 2 received funding of $8.8 million, supporting
four networks with one relevant to health: Adaptation Network for Vulnerable
Communities.124 In addition, the CSIRO Climate Change Adaptation Flagship also
undertook climate change adaptation research relevant to human health. Since 2017,
NSW Office of Environment and Heritage and NSW Ministry of Health have
provided financial support for the Human Health and Social Impacts Node of the
NSW Adaptation Research Hub hosted by The University of Sydney. Furthermore,
several Cooperative Research Centres (CRCs), such as Bushfire and Natural Hazard
CRC, CRC for Mental Health, Smart Services CRC, Young and Well CRC, and CRC
for Aboriginal and Torres Strait Islanders Health also performed health-related
activities to respond to climate change.

4.10. Health adaptation funding from Australian climate financing mechanisms
There have been no continuing climate financing mechanisms in Australia to fund
relevant health research and adaptation activities. Australian researchers undertake
their research activities via the very competitive and limited fund from traditional

funding organisations such as the Australian Research Council (ARC) and National
Health and Medical Research Council (NHMRC). For example, there has been no
NHMRC Centres of Research Excellence (CRE) for climate change and health so far.

Conclusion
The indicators presented in this section seek to highlight mechanisms related to the
impacts of climatic change and health from an economic and finance perspective.
They focus on investment in zero-carbon energy, divestment from fossil fuels, losses
due to climate-related extreme events, economic benefits of tackling climate change,
carbon pricing, and funding adaptation for health and health-related activities. The
indicators evidence a beginning transition from fossil fuels to significantly more
renewable energy in the Australian economy. At the same time, the indicators suggest
that carbon pricing revenues have typically not been spent on climate mitigation,
adaptation or health-related activities.

Section 5: Public and political engagement
Because achieving policy action on health and climate change in Australia will
depend on community support and political will,5 the indicators in this section have
been chosen to measure public and political engagement. The aim is to track media
coverage and parliamentary activity on health and climate change during the last 10
years (2008-2017), and identify trends relevant to public and political engagement.

5.1. Media coverage of health and climate change
It is evident that media plays an important role in framing information for climate
change debate, disseminating research findings to public and enabling appropriate

responses by individuals and communities.125 The two sub-indicators analysed the
coverage of climate change and health from Australian major newspaper sources,
aiming to understand what kind of information has been provided and whether or not
Australian audiences are receiving sufficient information for them to take actions to
reduce associated risks.

5.1.1. Australian newspaper reporting on health and climate change
This indicator tracks nation-wide coverage of health and climate change in highcirculation English-language newspapers from 2008 to 2017. Using Factiva database,
13 national and regional newspapers from all major cities were included in the
analysis, with time trends providing a national indicator of Australian community
exposure to news coverage of health and climate change. Search key words, and
regional disaggregation, are detailed in the Appendix.

During the last 10 years, annual Australian newspaper coverage of health and climate
change has decreased by 50% from a high of approximately 200 articles per year in
2008-2010, with some rebound in 2014 coinciding with the G20 meeting in Brisbane
and the extreme heat events during that summer (Figure 16). This fall in coverage
substantially resulted from reduced coverage in The Australian and the Canberra
Times, while the annual number of articles almost doubled in The Age (Melbourne)
and The Daily Telegraph (Sydney). Over the same period, global newspaper reporting
of health and climate change increased significantly (Figure 17).

5.1.2. In-depth analysis of newspaper coverage on health and climate change

The second part of this indicator provides a qualitative analysis of all the included
articles between 2015 and 2017. The overall contextual focuses of the articles
included scientific announcement (20%), Australian or international events (19%),
extreme climate event (17%), economic/business case (13%), health crisis (9%),
agricultural/environmental crisis (7%), and undefined (14%). While the national
newspapers focused more on economic and business cases, local sources highlighted
scientific publications and extreme climate events. There was a clear lack of
recommendations in the articles, with more than half (53%) not providing any
recommendations for responding. For those newspapers that did provide
recommendations, emphasis on mitigation or adaptation varied across the sources.
The lack of communicating co-benefits (4%) could be an obstacle in promoting action
on climate change.126 Although most articles had a neutral tone, more negative
messages were expressed in some sources (see Table A14). This indicator suggests
that Australian newspapers should provide recommendations for both adaptation and
mitigation with a positive perspective to recognise not only the risks but also the
opportunities in dealing with health and climate change.

5.2. Health and climate change in scientific journals
A total of 288 Australia-related climate change and human health papers were
published during 2008-2017 that met database search criteria. Publications grew
rapidly and peaked with 79 papers published in 2014, and almost 50% of those
characterised the climate change - health relationship (Figure A11). In contrast to
global efforts, the Australian publication record on climate change and human health
failed to maintain momentum, particularly since 2014 (Figure 18). Research papers
comprise 12% of total papers, and declined sharply after 2014, reflecting the hiatus in

National Health and Medical Research funding of this field. Almost 17% of
publications discussed the relationship between climatic events and health outcomes,
yet failed to mention climate change, a further 23% were commentaries, and 11%
were reviews. The most prolific authors reported heat research (predominantly Tong,
Bi and Guo), and mental health research (Berry). The top cited article is that by
Gasparrini et al.127 with 237 citations as of May 2018.

5.3. Health and climate change in the Parliament of Australia
Australian parliamentary websites were searched for legislation, programs,
statements, policy and speeches on climate change or human health. Those identified
were then searched for an expanded set of search terms. No relevant bills were
presented to parliament. A senate inquiry on extreme weather preparedness attracted
interest in climate and health, with dozens of health sector submissions identifying
critical gaps.

The Australian Government’s Department of Health website was also searched for
programs, policies and statements on climate change. The National Environmental
Health Strategy 2016–2020 includes two paragraphs focussed on climate change in its
section on “challenges, threats and opportunities” with a supporting strategy, but lists
only one current Environmental Health Standing Committee (enHealth) publication
on climate change: McMichael et al.128

Talberg et al.129 described Australia’s commitment to climate action over the past
three decades as inconsistent and lacking in direction. During the time scale of this
review, Australia moved from being a leader in reducing greenhouse gas emissions, to

abolishing government agencies dedicated to climate change mitigation and
adaptation. Amid this change of policy direction, human health has remained absent
in policy debates at the Australian Government level.

Since 2007, Australia’s response to climate change has featured prominently in
national elections with close scrutiny given to party policies. It has been argued that
several national political leaders have lost their position at least in part because of
their policies on climate change (including Malcolm Turnbull as Leader of the
Opposition in 2009, Prime Minister Kevin Rudd in 2010, Prime Minister Julia Gillard
in 2013, and Prime Minister Malcolm Turnbull in 2018).

Conclusion
The 50% decline in media stories about health and climate change in Australia during
2008-17 is a striking contrast with the increase of 78% in newspaper coverage
worldwide during 2007-17.5 This means that many Australian people may be missing
out on information that is readily accessible in other parts of the world. Relatedly,
there has been an absence of political engagement with health and climate change in
Australia during the same period. The national consultation for a National Strategy on
Climate, Health and Well-being for Australia published by the Climate and Health
Alliance130 has attracted the attention of all three major parties and, in the years ahead,
could provide a foundation for broader national political engagement.

Conclusion: the Australian Countdown in 2018
Australia is vulnerable to the impacts of climate change on health, and policy inaction
in this regard threatens Australian lives. Across a number of the indicators examined

here Australia has gone backwards and now lags behind other high-income countries
such as Germany and the UK. Prime examples of this include the persistence of a very
high carbon-intensive energy system in Australia, and its slow transition to
renewables and low-carbon electricity generation. However, we also find some
examples of good progress such as heatwave forecast services and response planning.
Given the overall poor state of progress on climate change and health in Australia, this
country now has an enormous opportunity to take action and protect human health and
lives. Australia has the technical knowhow and intellect to do this, and our annual
updates of this assessment, with ongoing refinement of our indicators, will track
Australia’s engagement with and progress on this vitally important issue.
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Tables and Boxes

Table 1. The indicators assessed for the MJA-Lancet Australia Countdown, including
alignment and differences in numbering and naming with the Lancet 20175 indicators
and Lancet 20188 indicators.
“Lancet 2017” Indicators MJA-Lancet Australia 2018
Indicators

“Lancet 2018”
Indicators

Section 1: Climate change impacts, exposures, and vulnerability
N/A

1.1: Vulnerability to
the heat-related risks
of climate change

1.1. Health effects of temperature change

1.2: Health effects of
temperature change

1.2. Health effects of heatwaves

1.3: Health effects of
heatwaves

1.3. Change in labour capacity

1.4: Change in labour
capacity

N/A

1.5: Health effects of
extremes of
precipitation (flood
and drought)

1.4. Lethality of weather-related disasters

1.6: Lethality of
weather-related
disasters

1.5. Global health trends

1.5. Trends in overall burden of

1.7: Global health

in climate-sensitive

climate-sensitive diseases

trends in climate-

diseases

sensitive diseases
1.6. Climate-sensitive infectious diseases

1.8: Climate-sensitive
infectious diseases

1.7. Food security and

1.7. Food insecurity and

1.9: Food security and

undernutrition

malnutrition

under-nutrition

1.7.1. Vulnerability to

1.7.1. Prevalence of food

1.9.1: Terrestrial food

undernutrition

insecurity

security and undernutrition

1.7.2. Marine primary

1.7.2. Prevalence of

1.9.2: Marine food

productivity

malnutrition

security and undernutrition

1.8. Migration and population displacement

1.10: Migration and
population
displacement

N/A

1.9 Mental health

N/A

Section 2: Adaptation planning and resilience for health
2.1. National adaptation

2.1. Australian adaptation plans

2.1: National

plans for health

for health

adaptation plans for
health

2.2. City-level climate change risk assessments
2.3. Detection and early warning of, preparedness for, and
response to health emergencies

2.3: Detection,
preparedness and
response to health

emergencies
N/A

2.4: Climate change
adaptation to
vulnerabilities from
mosquito-borne
diseases

2.4. Climate information services for health

2.5: Climate
information services
for health

2.5. National assessment of vulnerability, impacts, and
adaptation for health

2.6: National
assessments of
climate change
impacts, vulnerability,
and adaptation for
health

2.6. Climate-resilient health infrastructure
See 4.9

N/A
2.7: Spending on
adaptation for health
and health-related
activities

See 4.10

2.8: Health adaptation
funding from global
climate financing
mechanisms

Section 3: Mitigation actions and health co-benefits

3.1. Carbon intensity of the energy system
3.2. Coal phase-out
3.3. Zero-carbon emission electricity
3.4. Access to clean energy
3.5. Exposure to ambient air pollution
3.5.1. Exposure to air pollution in cities
3.5.2. Sectoral

N/A

contributions to air
pollution
3.5.3. Premature mortality

3.5.2. Premature mortality from ambient air pollution by

from ambient air pollution

sector

by sector
3.6. Clean fuel use for transport
3.7. Sustainable travel infrastructure and uptake
3.8. Ruminant meat for human consumption
3.9. Health-care sector emissions
N/A

3.10. Soil organic carbon

N/A

Section 4: Economics and finance
See 4.4

4.1: Economic losses
due to climate-related
extreme events

4.1. Investments in zero-carbon energy and energy efficiency

4.2: Investments in
zero-carbon energy
and energy efficiency

4.2. Investment in coal capacity

4.3: Investment in
new coal capacity

See 4.5

4.4: Employment in
low-carbon and highcarbon industries

4.3. Funds divested from fossil fuels

4.5: Funds divested
from fossil fuels

4.4. Economic losses due to climate-related extreme events

See 4.1

4.5. Employment in low-carbon and high-carbon industries

See 4.4

4.6. Fossil fuel subsidies
4.7. Coverage and strength of carbon pricing
4.8. Use of carbon pricing revenues
4.9. Spending on adaptation for health and health-related

See 2.7

activities
4.10. Health adaptation

4.10. Health adaptation funding

funding from global

from Australian climate

climate financing

financing mechanisms

See 2.8

mechanisms
Section 5: Public and political engagement
5.1. Media coverage of health and climate change
5.1.1. Global newspaper

5.1.1. Australian newspaper

reporting on health and

reporting on health and climate

climate change

change

5.1.2. In-depth analysis of newspaper coverage on health and
climate change

N/A

N/A

5.2. Health and climate change in scientific journals

5.2: Coverage of
health and climate
change in scientific
journals

5.3. Health and climate

5.3. Health and climate change

5.3: Engagement in

change in the United

in the Parliament of Australia

health and climate

Nations General Assembly

change in the United
Nations General
Assembly
N/A

5.4: Engagement in
health and climate
change in the
corporate sector
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